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KEYNOTE LECTURES

KL.C.1 Innate Immunity

KL.C.1.1
Intestinal Homeostasis and its Breakdown

F. Powrie; 
University of Oxford, Kennedy Institute of Rheumatology, Oxford, United Kingdom.

The gastrointestinal (GI) tract is home to a large number and vast array of bacteria that play an important role in nutrition, immune system development and host defense. In 
inflammatory bowel disease (IBD) there is a breakdown in this mutualistic relationship resulting in aberrant inflammatory responses to intestinal bacteria. Studies in model systems 
indicate that intestinal homeostasis is an active process involving a delicate balance between effector and immune suppressive pathways. The cytokine IL-23 plays a pivotal role in 
orchestrating intestinal inflammation and several genes in the IL-23/Th17 pathway confer risk to IBD. We have shown that IL-23 acts directly on T cells to promote pathological Th17 
type responses at the expense of immune suppressive regulatory T cells. In this presentation I will discuss our new studies linking regulatory T cell function in the intestine to the tissue 
damage response through the alarmin IL-33. The results indicate that the balance between IL-23 and IL-33 is an important determinant of the intestinal immune response.

SYMPOSIA
S.A.01 Protection by CD8 T Cells

S.A.01.2
What T cells see on human cancer

T. N. Schumacher; 
The Netherlands Cancer Institute, Amsterdam, Netherlands.

Human tumors contain large numbers of mutations, of which many hundreds can be present within expressed genes. As the resulting altered protein sequences are foreign to the 
immune system, immune recognition of such ‘neo-antigens’ is likely to be of significant importance to the activity of clinically used immunotherapeutics such as anti-CTLA-4 and 
anti-PD-1 in melanoma. However, the vast majority of the mutations in human cancers are unique to individual patients and, because of this, broadly applicable approaches to link the 
consequences of DNA damage in human cancer to tumor-specific T cell activity have long been lacking.
Using in-house developed technologies for monitoring of T cell activity, we have recently demonstrated the feasibility of cancer exome-driven analysis of both tumor-specific CD8+ T 
cell reactivity and CD4+ T cell reactivity in human melanoma.
The data obtained demonstrate that T cell recognition of the consequences of DNA damage is a common feature in human melanoma. Furthermore, based on the distribution of 
mutation loads in other major human cancer types, we propose that also in many other human tumors, the repertoire of mutant antigens provided by DNA damage (the ‘neo-antigen 
space’) will suffice to allow T cell recognition.
Collectively, these data indicate that mutational load may form a biomarker in cancer immunotherapy, and that the development of ‘personalized immunotherapies’ that exploit 
cancer genome information to target patient-specific mutant antigens should be explored.

S.A.02 Th17 Cells in Human Health and Disease

S.A.02.1
High-salt diet and Th17 responses

A. Hernandez, M. Kleinewietfeld, D. A. Hafler; 
Yale School of Medicine, New Haven, CT, United States.

There has been an increase in the incidence of autoimmune diseases in the last half-century. While the genetic basis of autoimmune diseases has been elucidated, changes in 
environmental factors must ultimately be driving this increase. Th17 cells play a role in autoimmune diseases and pathogenic IL-23 dependent Th17 cells have been shown to be critical 
for the development of animal models of multiple sclerosis (MS). Here we show that increased NaCl concentrations found locally under physiological conditions in vivo dramatically 
boost the induction of murine and human Th17 cells. High-salt conditions activate the p38/MAPK pathway involving NFAT5 and SGK1 during cytokine-induced Th17 polarization. 
Gene silencing or chemical inhibition of p38/MAPK, NFAT5 or SGK1 abrogates the high-salt induced Th17 cell development. The Th17 cells generated under high-salt display a highly 
pathogenic and stable phenotype characterized by the up-regulation of the pro-inflammatory cytokines GM-CSF, TNFα and IL-2. Mice fed with a high-salt diet develop a more 
severe form of EAE. Moreover, increasing sodium chloride in vitro and in vivo in the diet markedly impairs Foxp3+ Treg function. NaCl induces increases in IFNγ-secretion in Tregs and 
neutralization by anti-IFNγ antibodies restores suppressive activity. The heightened IFNγ-secretion and loss of Treg function are also mediated by SGK1. A high-salt diet also impaired 
human Treg function in a xenogeneic graft-versus-host disease model and in models of experimental colitis in vivo associated with the induction of IFNγ secreting Tregs. Thus, 
increased dietary salt intake might represent an environmental risk factor for the development of autoimmune diseases.

S.A.02.3
Regulation of IL-17 producing T cells in human inflammatory disease

L. S. Taams; 
King’s College London, London, United Kingdom.

Recent results from in vitro studies, experimental models and clinical trials indicate that the pro-inflammatory cytokine IL-17A plays a role in the immunopathology of several 
inflammatory diseases, including psoriasis, psoriatic arthritis (PsA) and rheumatoid arthritis (RA). We and others have shown that IL-17 producing CD4+ T cells (Th17 cells) are 
present at increased levels in the blood, synovial tissue and synovial fluid of patients with rheumatoid arthritis (RA), and that the presence of these cells in the joint correlates with 
clinical parameters of active disease. Interestingly, in psoriatic arthritis (PsA), which is genetically, radiologically, serologically and clinically distinct from RA, we found not only an 
enrichment in the inflamed joints of Th17 cells but also of IL-17 producing CD8+ T cells (Tc17). These Tc17 cells correlated with clinical parameters of disease, suggesting that Tc17 cells 
may constitute a hitherto unrecognized pathogenic immune cell population in PsA. Understanding how Th17 and Tc17 cells can be regulated is therefore of considerable scientific and 
clinical interest. Recent work from the lab shows that TNF-α blockade, which is widely used in the treatment of RA and PsA, induces IL-10 expression in IL-17 producing CD4+ T cells as 
well as in other T cell subsets. The induction of IL-10 may contribute to the anti-inflammatory action of TNF inhibitors. I will present data on the molecular and cellular mechanisms via 
which TNF blockade regulates IL-10 in human T cells, in particular the role of IKZF3/Aiolos.

S.B.01 Chronic Inflammation

S.B.01.1
The many faces of multiple sclerosis

H. Lassmann; 
Center of Brain Reserach, Medical University of Vienna, Austria.

Multiple sclerosis (MS) is regarded by most immunologists as a T-cell mediated autoimmune disease of the central nervous system, which is driven by immune mechanisms, 
closely reflected in (mouse) models of experimental autoimmune encephalomyelitis. However, the autoimmune nature of the disease is supported only by indirect evidence 
and no MS-specific autoimmune response has been identified in patients. Furthermore, mouse models of autoimmune encephalomyelitis nicely reproduce the mechanisms of 
brain inflammation, driven by CD4+ T-lymphocytes, but do not reflect the complexity of MS in humans. MS is a chronic inflammatory disease of the central nervous system with 
apparent pathogenic involvement of CD4+ and CD8+ T-lymphocytes and B-cells. The most characteristic hallmark of multiple sclerosis pathology is the presence of widespread 
primary demyelination, which is MS specific and does not occur in a comparable pattern in any other human inflammatory brain disease. In experimental models, such widespread 
primary demyelination is only induced in the presence of specific demyelinating antibodies or specific cytotoxic (CD8+) T-cell mediated immune reactions directed against myelin 
or oligodendrocytes. Demyelination in MS involves the action of humoral immune mediators, but their exact nature is currently undefined. After 10 to 15 years of disease duration 
the clinical course of multiple sclerosis converts from relapsing to progressive disease with severe progressive neurodegeneration. The latter is associated with disease mechanisms 
involving extensive oxidative injury and mitochondrial damage (histotoxic or „virtual“ hypoxia), a mechanism which also is involved in neurodegeneration related to human brain 
aging. Progressive MS is currently not reflected in any experimental animal model available.
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S.C.02 Mediators of Inflammation

S.C.02.1
Cytokine regulation of humoral innate immunity

A. Mantovani; 
Istituto Clinico Humanitas, Humanitas University, Milan, Italy.

PTX3 is an essential component of the humoral arm of innate immunity playing a non-redundant role in resistance against selected microbes and in the regulation of inflammation. 
PTX3 activates and regulates the Complement cascade by interacting with C1q and with Factor H. PTX3- deficiency was associated with increased susceptibility to mesenchymal and 
epithelial carcinogenesis. Increased susceptibility of Ptx3-/- mice was associated with enhanced macrophage infiltration, cytokine production, angiogenesis, and Trp53 mutations. 
Correlative evidence, gene targeted mice, pharmacological blocking experiments indicated that PTX3-deficiency resulted in amplification of Complement activation, CCL2 production 
and tumor-promoting macrophage recruitment. PTX3 expression was epigenetically regulated in selected human tumors (e.g. leiomyosarcomas and colorectal cancer) by methylation 
of the promoter region and of a putative enhancer. Thus PTX3, an effector molecule belonging to the humoral arm of innate immunity, acts as an extrinsic oncosuppressor gene in 
mouse and man by regulating Complement-dependent, macrophage sustained tumor-promoting inflammation.
References Bonavita E, et al., PTX3 is an extrinsic oncosuppressor regulating complement-dependent inflammation in cancer. Cell 160: 700-714, 2015. Jaillon S, et al, The humoral 
pattern recognition molecule PTX3 is a key component of innate immunity against urinary tract infection. Immunity 40: 621-632, 2014. Cunha C, et al, Genetic deficiency of PTX3 
and aspergillosis in stem cell transplantation. New Engl J Med, 370:421-432, 2014. Bonavita E, et al. Phagocytes as Corrupted Policemen in Cancer-Related Inflammation. Adv Cancer 
Res.128:141-171, 2015.

S.C.02.2
TIR domains in mediation of MyD88-dependent signaling in innate immunity

R. Jerala, M. Avbelj, M. Benčina, O. Fekonja, G. Panter; 
National Institute of Chemistry, Ljubljana, Slovenia.

TIR domains are a family of protein domains involved in TLR and IL1R receptor signaling. Cells participating in innate immune system respond to pathogen or danger-associated 
molecules by activating Toll-like receptor (TLR) signaling pathways leading the inflammatory response. Excessive and/or inappropriate TLR signaling pathway activation can on the 
other hand lead to different acute or chronic inflammatory disease development including sepsis, rheumatoid arthritis, systemic lupus erythematosus and cancer. MyD88 is a central 
adapter protein that integrates signaling of the large majority of TLR as well as through IL-1/IL-18 receptor. MyD88 is composed of a death domain, TIR domain and a linker that also 
plays an important role for mediation of interactions with receptors and downstream kinases. This is the reason that MyD88 is regulated through several mechanisms and its TIR 
domain is also targeted by pathogens as well as a site of mutations that induce constitutive activity of MyD88 signaling. Mutations within the TIR domain of MyD88 are associated 
with a DLBCL lymphoma. We demonstrated that dimerization of TIR domains of MyD88 represents a rate limiting step for the formation of a signaling platform Myddosome.
Properties of dimeric TIR domain proteins and TIR domains harboring point mutations found in B-cell lymphoma provide an additional insight into the molecular mechanism of 
intracellular TLR signaling.

S.D.02 Immunological Tolerance in Organ Transplantation

S.D.02.1
Deciphering the mechanism of operational tolerance in transplantation

S. Brouard; 
ITUN – INSERM UMR1064, Nantes, France.

Half-life of renal graft has thus only marginally increased because of accrual of chronic graft nephropathy from drug-related nephrotoxicity and chronic rejection. There is 
thus a crucial need to optimize therapy personalizing treatments and decreasing the use of immunosuppressant drugs. Tolerance is thus increasingly regarded as a solution in 
transplantation. Numerous studies have demonstrated that tolerance can be easily achieved in rodent models. However, the possibility of inducing tolerance by manipulating host 
immunological mechanisms in human has proven difficult and most attempts at clinical implementation have so far proven unsuccessful. Nevertheless, “spontaneous” tolerance of 
transplanted organs, following discontinuation of conventional immunosuppression, exist in renal transplantation and offer a unique way to study this process of tolerance in human. 
These patients are healthy, do not present more infection episodes or malignancies and do not display clinical evidence of immune-incompetency. A specific B cell transcriptional 
signature that correlates with an increase in peripheral B cells has been reproducibly found in these patients. We recently reported on a population of B cells in these patients that 
was able to inhibit the proliferative response of T-cells in an IL-21 dependent manner and through a granzyme B (GZMB+) dependent mechanism. This Breg profile is associated with 
a defect of B cell differentiation in plasma cells. In parallel, we also reported that such a B cell profile is correlated with a specific expansion of CD4+ CD45RA- Foxp3hi memory Tregs 
exhibiting increased Foxp3 TSDR demethylation, expressing higher levels of CD39 and GITR and harboring greater suppressive properties. Regarding these preliminary data, we 
hypothesize that Breg cells and Treg cells tolerogeneic balance may play a role in the state of tolerance in these patients.

BRIGHT SPARKS WORKSHOPS

BS.A.1 Bright Sparks - Adaptive Immunity

BS.A.1.1
T cell lipid peroxidation induces ferroptosis and prevents immunity to infection

M. Matsushita1, S. B. Freigang1, C. Schneider1, M. Conrad2, G. W. Bornkamm3, M. Kopf1; 
1Institute of Molecular Health Sciences, ETH Zurich, Zurich, Switzerland, 2Institute of Developmental Genetics, Helmholtz Zentrum München, Munich, Germany, 3Institute of Clinical 
Molecular Biology and Tumor Genetics, Helmholtz Zentrum München, Munich, Germany.

The balance between production and consumption of reactive oxygen species (ROS) is an important factor in the development and maintenance of multicellular organisms. Indeed, 
oxidative stress has been implicated in the development of neurodegenerative diseases and cancer. To protect cells and organisms from detrimental effects caused by excessive 
ROS formation, aerobic organisms use a network of antioxidant enzymatic pathways. The selenoenzyme glutathione peroxidase 4 (Gpx4) has been reported as a unique antioxidant 
enzyme for its ability to directly reduce phospholipid hydroperoxides, and therefore represents a key component in the ROS-scavenging network. However, the relevance of 
Gpx4 in the immune system remains unknown. Here we have investigated the physiological relevance of Gpx4 during T cell immunity using CD4-Cre/Gpx4fl/fl (T∆Gpx4/∆Gpx4) mice that 
specifically lack Gpx4 expression in T cells. Our results revealed that despite normal thymic T cell development, CD8+ T cells in T∆Gpx4/∆Gpx4 mice had an intrinsic defect in maintaining 
homeostatic balance in the periphery. Moreover, both antigen-specific CD8+ and CD4+ T cells lacking Gpx4 failed to expand and control microbial infections, which was rescued with 
diet supplementation of high dosage of antioxidant vitamin E. Ex vivo, Gpx4-deficient T cells rapidly accumulated membrane lipid peroxides and concomitantly underwent cell death 
driven by ferroptosis but not necroptosis. In contrast, development and TLR-induced pro-inflammatory cytokine responses were unaffected in Gpx4-deficient macrophages and 
dendritic cells. These studies unveil an essential role of Gpx4 for T cell immunity.

BS.A.1.2
Impact of a gain-of-function mutation of CXCR4 on the germinal centre reaction and humoral immunity

V. Biajoux1, J. Natt1, C. Freitas1, A. Sacquin2, P. Hémon1, F. Gaudin1, N. Fazilleau2, M. Espeli1, K. Balabanian1; 
1Inserm UMR_S996, Clamart, France, 2CNRS, U5282, Toulouse, France.

The WHIM syndrome (WS) is a rare immunodeficiency characterized by HPV-induced Warts, hypogammaglobulinemia, recurrent infections and myelokathexis, an abnormal retention 
of mature neutrophils in the bone marrow. The pathophysiology of this disorder is associated with a defective desensitization of the chemokine receptor CXCR4. Accordingly, gain-
of-function mutations of CXCR4 have been reported in the majority of WS patients. To understand the molecular mechanisms underlying this disease we generated a knock-in mouse 
bearing a heterozygous mutation of CXCR4 frequently observed in WS patients (Cxcr4+/1013). Cxcr4+/1013 mice present a preserved splenic architecture despite a marked reduction 
in B cell follicle size whereas the segregation of B and T lymphocytes was disrupted in lymph nodes. Despite these defects, Cxcr4+/1013 mice were able to mount a potent immune 
response against T-dependent antigens with an increase in germinal centre B cell and plasma cell numbers during the first weeks following both intraperitoneal and subcutaneous 
immunizations. However, Cxcr4+/1013 mice failed to maintain high antibody titres at later stages of the immune response. This was associated with the unexpected localisation in the 
bone marrow of a population of plasma cells displaying an immature phenotype reminiscent of the one expected for splenic plasmablasts. 
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Altogether our data indicate that despite the observed lymphopenia, spleen follicular hypoplasia and disrupted lymph node organization, a naturally-occurring gain of function 
mutation of CXCR4 intrinsically promotes an enhanced immune response that is not sustained in time and is associated with an aberrant homing of immature plasma cells in the bone 
marrow.

BS.A.1.3
Liver-resident regulatory T cells

A. Hofer1, A. Menevse1, A. Schnell1, M. Delacher1, D. Richards1, A. Breiling2, P. Angel3, M. Essers4, U. Klingmüller5, M. Feuerer1; 
1DKFZ, Division of Immune Tolerance, Heidelberg, Germany, 2DKFZ, Division of Epigenetics, Heidelberg, Germany, 3DKFZ, Division of Signal Transduction and Growth Control, Heidelberg, 
Germany, 4HI-STEM, Heidelberg, Germany, 5DKFZ, Division of Systems Biology of Signal Transduction, Heidelberg, Germany.

Regulatory T cells (Tregs) are key elements within the immune system, controlling the establishment and maintenance of immune tolerance and homeostasis. The recent discovery 
of Tregs performing additional non-immunological functions in adipose tissue, as well as Tregs particular equipped for muscle-repair further established the concept of specialized 
tissue-resident Tregs.
Here, we analyze the phenotype and function of liver-resident Tregs. We observed significant accumulation of hepatic Tregs in neonatal mice, which declined with progressive 
maturation of the mice. Neonatal hepatic Tregs were highly proliferative in situ as demonstrated by cell cycle measurements and showed the characteristic Treg methylation 
pattern of the Foxp3 gene. Neonatal livers were quite distinct from adult livers and showed increased levels of chemokines, pro- and anti-inflammatory cytokines. The increased 
Treg frequency and the differences in the liver of young mice seems not to be induced by bacterial products or the first lymphocyte recruitment as TLR4-/-, MyD88-/-, Trif-/- or Rag-/- 
mice showed the same neonatal phenotype. Loss of Treg mediating immune control by depletion of Tregs induced strong changes in the liver, involving the increased expression of 
immune-related genes (e.g. ligands of chemokine receptors), but also the hepatocyte-specific gene expression was clearly affected. Our preliminary data suggest that Tregs do not 
only control the inflammatory state of the liver, but are also fundamentally connected to intrinsic hepatocyte functions.

BS.A.1.4
miR-148a controls plasma cell differentiation and survival

K. Pracht, J. Schmid, J. Côrte-Real, P. Daum, M. Porstner, J. Wittmann, H. Jäck; 
Division of Molecular Immunology, Department of Internal Medicine III, Nikolaus-Fiebiger-Center, University of Erlangen-Nürnberg, Erlangen, Germany.

B cell development and B cell-associated diseases are strongly influenced by small non-coding microRNAs, which regulate gene expression at the post-transcriptional level. However, 
it remains unclear whether microRNAs also control the development and survival of long-lived plasma cells (PC). Our in vitro data suggest that miR-148a, the most abundantly 
expressed microRNA in PCs, is upregulated in activated B cells and promotes plasmablast differentiation and survival by targeting Bach2, MiTF, PTEN and Bim (Porstner et al., EJI 
2015).
To determine whether deletion of miR-148a affects PC differentiation and survival in vivo, we established mice with either a homozygous miR-148a-/- germline deletion or with a 
tamoxifen-inducible miR-148a deletion system. miR-148a-/- mice showed reduced TNP-specific antibody responses and altered frequencies of IgM-secreting cells after thymus-
independent immunization. Preliminary data of mice carrying a tamoxifen-mediated miR-148a deletion revealed splenomegaly, thymus involution and a reduction in CD138+TACI+ PCs 
in the bone marrow after T cell-dependent immunization. These data support the hypothesis that miR-148a is a key regulator in PC differentiation and survival.
To address if the miR-148a expression is controlled by DNA methylation, we performed bisulfite sequencing of in vitro generated plasmablasts using Blimp-GFP reporter mice. 
Within the potential miR-148a promoter region, we detected CpGs with reduced percentages of methylation in Blimp+-plasmablasts compared to naive B cells or Blimp--cells. We are 
currently identifying transcription factors that bind to this region and control miR-148a expression.
The work is supported by grants GRK1660 and TRR130 from the DFG to H.-M.J. and from the Humboldt Foundation to J.C.-R..

BS.A.1.5
Role of the TCR in the development and function of antigen-specific Tregs

E. Hilgenberg1, E. Kieback2,3, U. Stervbo1, V. Lampropoulou1, W. Uckert2,3, S. Fillatreau1; 
1Deutsches Rheuma-Forschungszentrum, Berlin, Germany, 2Max Delbrueck Center for Molecular Medicine, Berlin, Germany, 3Institute of Biology, Humboldt University, Berlin, Germany.

It has been hypothesized that immature CD4SP thymocytes harboring T cell receptors (TCR) with higher affinity for self-antigens preferentially develop into regulatory T cells (Treg). 
Yet, this has never been shown for a defined natural auto-antigen. Our aim is to study the avidity model of Treg selection in a physiological experimental setting with known antigen 
specificity to identify mechanisms that promote Treg development. We isolated TCR from Treg and conventional T cells (Tconv) infiltrating the central nervous system (CNS) of mice 
immunized with the CNS auto-antigen MOG(35-55). Re-expression of these MOG-reactive TCR in a reporter cell line revealed that Treg-TCR displayed a higher functional avidity 
than Tconv TCR in vitro. This finding could be reproduced in vivo as adoptive transfer of CD4+CD25- cells modified with MOG-reactive Treg-TCR led to a more severe pathogenicity. 
Interestingly, stimulation with altered MOG(35-55) peptides showed that Treg/Tconv TCR had distinct modes of antigen recognition. To assess whether these differences influenced 
the selection of thymocytes into Treg we generated TCR retrogenic mice. Retroviral expression of Treg-TCR in hematopoetic stem cells promoted the development of varying 
numbers of CD4+Foxp3+ cells, whereas Treg formation was strongly reduced for Tconv-TCR. This process was dependent on the presence of the autoantigen as Treg development 
was significantly impaired in mice lacking expression of MOG. Our findings suggest that TCR isolated from CNS Treg have a superior capacity to instruct Treg development in vivo. 
Moreover, the functional avidity of a TCR for MOG determines the encephalitogenic capacity of MOG-reactive CD4+ T cells.

BS.A.1.6
The discovery of intra-sensory signalling in human T lymphocytes

A. Lanna, A. Akbar; 
University College London, London, United Kingdom.

The MAP kinases, a family of signalling molecules that comprises extracellular signal-regulated protein kinase (Erk), c-Jun N-terminal kinase (JNK) and p38, are involved in pleiotropic 
immunological events. In response to various environmental cues, MAPK activity is triggered through a signalling cascade in which an upstream kinase phosphorylates another 
(Canonical MAPK Cascade), often resulting in elevated functional redundancy. Here we introduce the ‘Intra-Sensory’ mode, a non-canonical mechanism whereby the MAP kinases 
robustly auto-phosphorylate to constrain T cell function in response to intracellular changes, namely low-nutrient and senescence signals, independently of upstream MAP kinase 
kinase molecules. This process is controlled by the Sestrins, a family of poorly understood growth regulators, which coordinate global MAPK auto-phosphorylation through activation 
of the low-energy sensor AMPK. The MAP kinases therefore share a common upstream activation pathway but once activated induce different downstream functional outcomes in T 
cells. Our findings identify an unrecognized mode of MAPK activation, which links energy-sensing to human T cell function, and may provide a selective way for restoring T cell activity 
during ageing, chronic viral infections and cancer in which low-proliferative, hypo-responsive T cells accumulate, leading to defective immunity.

BS.B.1 Bright Sparks - Insights in Immunological Disease Mechanisms

BS.B.1.1
Apics deficiency reveals a role for lncRNA in dendritic cell function and autoimmune disease

E. P. Chu1,2, M. P. Ashton1,2, C. M. Elso1, L. Mackin1, S. L. Ford3, N. L. Payne4, M. A. Alsayb1, H. E. Thomas1, S. I. Mannering1, T. W. Kay1, A. T. Papenfuss5, R. A. Kitching3, C. C. Bernard4, G. 
Morahan6, K. Shortman5, M. O’Keeffe7, T. C. Brodnicki1; 
1St. Vincent’s Institute of Medical Research, Fitzroy, Victoria, Australia, 2Department of Medicine, University of Melbourne, Parkville, Victoria, Australia, 3Centre for Inflammatory Diseases, 
Department of Medicine, Monash University, Clayton, Victoria, Australia, 4Australian Regenerative Medicine Institute, Monash University, Clayton, Victoria, Australia, 5The Walter and Eliza 
Hall Institute, Parkville, Victoria, Australia, 6The Western Australian Institute of Medical Research, Perth, Western Australia, Australia, 7Burnet Institute, Melbourne, Victoria, Australia.

Over the past decade, the conventional belief that genes are protein coding has been challenged with the discovery of new classes of regulatory non-coding RNAs. One such class of 
non-coding RNAs is the long non-coding RNAs (lncRNAs). Recent cell-based studies have demonstrated the potential for lncRNAs to regulate innate immune responses, however, 
their effect upon immune tolerance in vivo has not been characterised. We have identified a novel gene for which sequence variation is associated with autoimmune diabetes in the 
nonobese diabetic (NOD) mouse strain. Bioinformatics and expression analyses indicate this gene encodes a lncRNA that is induced by toll-like receptor (TLR) activation and localizes 
to the nucleus and cytoplasm of dendritic cells. Moreover, sequence variation for this gene is associated with altered TLR-mediated cytokine production. Hence this gene was named 
Apics for Attenuator of Pattern recognition receptor-Induced Cytokine Secretion. To further investigate the function of this lncRNA, we established a C57BL/6 (B6) knockout mouse 
strain for Apics and found that Apics-deficient dendritic cells exhibit enhanced TLR-mediated cytokine production. Apics-deficient mice also demonstrate increased susceptibility 
to induced models of autoimmune disease. Our study suggests that lncRNAs, such as Apics, can serve as TLR-inducible repressors that attenuate the magnitude of innate immune 
responses to reduce the risk for developing autoimmune disease.



16 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

BS.B.1.2
Accumulation of tolerogenic human 6-sulfo LacNAc+ dendritic cells in renal cell carcinoma is associated with poor prognosis

R. Wehner1, M. Toma2, A. Kloß1, S. Füssel3, B. Seliger4, E. Noessner5, K. Schäkel6, M. Wirth3, G. Baretton2, M. Schmitz1; 
1Institute of Immunology, Dresden University of Technology, Dresden, Germany, 2Institute of Pathology, University Hospital of Dresden, Dresden, Germany, 3Department of Urology, 
University Hospital of Dresden, Dresden, Germany, 4Institute for Medical Immunology, Martin Luther University Halle-Wittenberg, Halle, Germany, 5Institute of Molecular Immunology, 
Helmholtz Center Munich, Munich, Germany, 6Department of Dermatology, University Hospital, Heidelberg, Germany.

Introduction: Dendritic cells (DCs) are essential for the induction and maintenance of antitumor immunity. Previously, we reported that 6-sulfo LacNAc+ (slan) DCs (formerly termed 
M-DC8+ DCs), a myeloid human blood DC subset, produce proinflammatory cytokines, display cytotoxic activity and efficiently stimulate natural killer (NK) cells and T lymphocytes 
(Immunity 2002;17:289-301, Immunity 2006;24:767-777). Recently, it has been demonstrated that slanDCs accumulate in metastatic tumor-draining lymph nodes from cancer patients 
(Nat Commun 2014;5:3029). Therefore, slanDCs may contribute to antitumor immunity.
Materials and Methods: slanDCs in 263 clear cell renal cell carcinomas (ccRCC), 227 tumor-free tissue samples, metastatic lymph nodes and distant metastases were analyzed. In 
addition, slanDCs were isolated and characterized from fresh ccRCC tissues. Furthermore, the impact of primary ccRCC cells on slanDCs was evaluated.
Results: We found significantly increased frequencies of slanDCs in ccRCC. slanDCs were also detectable in the majority of metastatic lymph nodes and distant metastases. 
Remarkably, a higher density of slanDCs was significantly correlated with reduced progression-free, tumor-specific or overall survival of ccRCC patients. Freshly prepared ccRCC-
infiltrating slanDCs displayed an immature phenotype expressing interleukin-10. Further studies revealed that primary ccRCC cells efficiently impaired slanDC-induced T-cell and 
NK-cell activation.
Conclusion: Higher slanDC numbers in ccRCC tissues are associated with poor prognosis. The tolerogenic phenotype of slanDCs leading to an insufficient activation of antitumor 
immunity may represent a novel immune escape mechanism of ccRCC. This may have implications for the design of therapeutic strategies that harness tumor-directed functional 
properties of DCs.

BS.B.1.3
The DH/PH domain of BCR-ABL mediates iNKT cells immunosubversion in chronic myeloid leukemia by downregulating CD1d cell-surface expression in myeloid dendritic cells

S. Basbous1,2, A. Levescot1, N. Piccirilli1,3, C. Giraud3, L. Roy3, F. Guilhot3, N. Bourmeyster2,4, A. Herbelin1, J. Gombert1,2,3; 
1Inserm U1082, Poitiers, France, 2Université de Poitiers, Poitiers, France, 3CHU de Poitiers, Poitiers, France, 4CNRS STIM, Poitiers, France.

iNKT cells constituting a distinct population of T cells that recognize glycolipids presented by CD1d are believed to play a key role in cancer immunosurveillance. We recently 
documented that iNKT cells are functionally deficient in chronic myeloid leukemia (CML). Since CD1d downregulation is utilized by a variety of tumors to evade immune detection, 
we hypothesized that the anergic status of CML iNKT cells might originate in BCR-ABL-dependent dysfunctions in myeloid dendritic cells (mDCs). Accordingly, in comparison to 
healthy individuals, cell-surface CD1d was downregulated in CML mDC, as demonstrated by flow cytometry and confocal microscopy. In contrast, intracytoplasmic CD1d levels 
were augmented in CML mDCs while CD1d mRNA levels were not affected, a finding compatible with intracellular retention of CD1d. Mechanistically, two lines of evidence indicate 
that the DH/PH domain of BCR-ABL is responsible for the impaired cell-surface CD1d expression in mDCs from CML-CP patients: 1) treatment of CML mDCs by inhibitors of the 
Rho/ROCK pathway restored in vitro their cell-surface CD1d expression and their ability to stimulate an iNKT hybridoma or CD1d-dependent expansion of autologous iNKT cells; 
2) mDCs generated in vivo from hematopoietic progenitors transfected with intact p210 BCR-ABL downregulated their cell-surface expression of CD1d whereas their mutant 
p210S counterparts containing an inactive catalytic DH/PH domain did not. Taken together, these data support the view that the DH/PH domain of BCR-ABL mediates iNKT-cell 
immunosubversion in CML patients.

BS.B.1.4
Concomitant Ezh1/2 inactivation, but not Ezh2 alone, impairs growth of c-MYC driven B-cell lymphomas

V. Petrocelli1, G. Varano2, J. Jin3, S. Casola1; 
1IFOM Foundation, FIRC Institute of Molecular Oncology, Milan, Italy, 2Mount Sinai Hospital, New York City, NY, United States, 3University of North Carolina, Chapel Hill, NC, United States.

Non-Hodgkin (NH) B-cell lymphomas derive in most cases from B-lymphocytes recruited into the Germinal Centre (GC) reaction during a T-cell dependent immune response. 
Enhancer of Zeste Homolog 2 (EZH2) is a member of the Polycomb Repressive Complex 2 (PRC2), which catalyses Histone H3 lysine-27 trimethylation (H3K27me3) to promote target 
gene silencing. EZH2 is highly expressed in GC B-cells and is frequently overexpressed in NHL, including Burkitt Lymphoma (BL).
To investigate the role of EZH2 in c-MYC driven lymphomas, we conditionally inactivated Ezh2 catalytic function in established tumours by Cre-mediated recombination. Functional 
inactivation of Ezh2 in λ-MYC tumour B-cells led to global reduction in H3K27me3 levels. Surprisingly, Ezh2 mutant lymphomas suffered of minor proliferative defects when analysed 
in vitro and after transplantation into immunoproficient hosts. To test whether Ezh2 function was compensated by its paralog Ezh1, we treated λ-MYC primary lymphomas with 
the EZH1/EZH2 small molecule inhibitor UNC1999. Exposure of tumour B-cells to UNC1999 significantly impaired lymphoma growth in vitro, mostly interfering with cell survival. 
These results highlight a functional redundancy between Ezh1 and Ezh2 to sustain growth of MYC-driven lymphomas. Moreover, the substantial loss in H3K27me3 levels seen in Ezh2 
mutant tumours points to a minor subset of PRC2 targets whose stable repression may be required to sustain tumour growth.
Our data provide a warning for on-going clinical trials targeting selectively EZH2 for the treatment of B-cell lymphomas and other malignancies. Instead, inhibiting concomitantly 
EZH1 and EZH2 may result more effective to impair growth of tumours with EZH2 overexpression.

BS.B.1.5
Exostosin-like glycosyl transferase 3 (EXTL3) gene mutation causes a novel form of immuno-osseous dysplasia and unveils a critical role of heparan sulfate in thymopoiesis

S. Volpi1,2, D. Likun1, E. Van Rooijen3, A. Hayashaida4, k. Felgentreff1, K. Capuder1, A. Ohno4, M. Di Rocco5, S. Giliani6, E. Hagedorn3, P. Poliani7, L. Imberti8, K. Dobbs1, F. Poulain9, P. Park4, L. 
Zon3, A. Superti-Furga10, L. Notarangelo1; 
1Division of Immunology, Boston Children’s Hospital and Harvard Stem Cell Institute, Harvard Medical School, Boston, MA, United States, 2Department of Neuroscience, Rehabilitation, 
Ophthalmology, Genetics, Maternal and Child Health (DINOGMI), University of Genova, Genova, Italy, 3Stem Cell Program and Division of Hematology/Oncology, Boston Children’s 
Hospital, Harvard Stem Cell Institute, Harvard Medical School and Howard Hughes Medical Institute, Boston, MA, United States, 4Division of Respiratory Diseases, Children’s Hospital, 
Harvard Medical School, Boston, MA, United States, 5Unit of Rare Diseases, Department of Pediatrics, Gaslini Institute, Genova, Italy, 6A. Nocivelli Institute for Molecular Medicine, 
Pediatric Clinic, University of Brescia, Spedali Civili, Brescia, Italy, 7Pathology Unit, Department of Molecular and Translational Medicine, University of Brescia, Brescia, Italy, 8Laboratory 
of Biotechnology, Diagnostics Department, Spedali Civili, Brescia, Italy, 9University of Utah, Neurobiology and Anatomy Department, Salt Lake City, UT, United States, 10Department of 
Pediatrics, Lausanne University Hospital, Lausanne, Switzerland.

Introduction: Immuno-osseous dysplasias (IOD) are a group of disorders characterized by immune deficiency and skeletal dysplasia. To identify novel genetic defects responsible for 
this condition we studied two siblings with rapidly progressive and fatal IOD characterized by severe skeletal dysplasia, laryngotracheomalacia, hepatic cysts, developmental delay 
and severe immunodeficiency presenting as Omenn Syndrome with activated autologous T cells in the first born and as T- B+ SCID in the second sibling.
Material and Methods: We used whole exome sequencing to identify gene variants accountable for the disease phenotype. Western blot, mass spectrometry, and in vitro cytokine 
production were used to investigate biochemical abnormalities in patients’ cells. A zebrafish model was used to study thymopoiesis.
Results: We identified in both siblings a homozygous missense mutation (p.R339W) affecting a highly conserved residue of Exostosin-like 3 (EXTL3), a member of the exostosin 
(EXT) family of glycosyltransferases involved in heparan sulfate (HS) biosynthesis. Patient derived lymphoblastoid cell line showed abnormal HS size compared to control. FGF2 
signaling was altered in patient primary cells and this defect was rescued by lentiviral complementation with a WT copy of the gene. Extl3 mutant zebrafish (box) shows impairment 
of pharyngeal cartilage morphogenesis and of the pectoral fin, indicative of defective limb bud development. Crossing box zebrafish with a rag2:gfp transgenic zebrafish, we 
demonstrated that extl3 mutation in zebrafish causes a severe defect of thymic lymphopoiesis which was rescued by injection of wild-type EXTL3 RNA.
Conclusions: These data identify EXTL3 mutations as a novel cause of IOD in humans.

BS.B.1.6
Neutrophils regulate Th2 inflammation by controlling monocyte and dendritic cell development in a murine model of allergic airway disease

D. F. Patel, S. Akthar, T. Peiró, S. A. Walker, L. G. Gregory, C. M. Lloyd, R. J. Snelgrove; 
Imperial College London, London, United Kingdom.

Neutrophils are critical components of the body’s immune response, being readily mobilized to the site of infection and destroying invading micro-organisms. Despite their 
antimicrobial capacity, neutrophils are not just indiscriminate killers as they are able to elegantly and specifically shape many facets of the elicited immune response. Neutrophils have 
been implicated in the pathology of asthma with growing numbers of asthmatics presenting with elevations in pulmonary neutrophils and their products. However, little is known 
about how neutrophils specifically contribute to asthma pathophysiology.
To investigate the role of neutrophils in allergic airway disease, we administered house dust mite (HDM) to Balb/c mice for 3 weeks concomitant with neutrophil-depleting antibody, 
1A8, or isotype control antibody, 2A3. Interestingly, despite neutrophil-depleted mice exhibiting comparable airway-hyperresponsiveness to respective controls, they actually 
displayed an increase in total leukocyte infiltration into their lung and airways. This heightened inflammation encompassed an increase in Th2 CD4 T-cells, eosinophils and ILC2s. 
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Additionally, total and allergen-specific IgE and IgG1 were increased in neutrophil-depleted mice. Thus, neutrophil depletion yielded an augmented Th2 response to HDM. Preceding 
this elevated Th2-inflammation in neutrophil-depleted mice was a striking increase in Th2-cytokines, IL-4, IL-5 and IL-13, after 1 week of HDM exposure. The source of these Th2-
cytokines in neutrophil-depleted mice is likely populations of pulmonary monocytes and dendritic cells that were augmented as a consequence of increased progenitor pools within 
the bone marrow of these animals. Thus, neutrophil-depletion exacerbates allergic Th2 inflammation due to a previously unrecognized capacity of neutrophils to regulate aspects of 
myelopoiesis.

BS.C.1 Bright Sparks - Breakthroughs in Innate Immunity

BS.C.1.1
Tick salivary Sialostatin L represses the initiation of immune responses by targeting IRF4-dependent transcription in murine mast cells

T. Brühl1, M. Klein1, S. Reuter2, T. Bohn1, N. Stergiou1, S. Dietzen1, A. Ulges1, M. Hoffmann1, V. Staudt1, T. Hain1, M. Kotsyfakis3, E. Schmitt1, T. Bopp1; 
1University Medical Center Institute for Immunology, 55131 Mainz, Germany, 2University Medical Center III-Medical Clinic, 55131 Mainz, Germany, 3Institute of Parasitology, 37005 České 
Budějovice, Czech Republic.

Co-evolution of ticks and the vertebrate immune system has led to the development of immunosuppressive molecules that prevent immediate response of skin-resident immune 
cells to quickly fend off the parasite. Herein, we demonstrate that the tick-derived immunosuppressor sialostatin L restrains IL-9 production by mast cells while degranulation and 
IL-6 expression are both unaffected. In addition, the expression of IL-1β and IRF4 is strongly reduced in the presence of sialostatin L. Correspondingly, IRF4- or IL-1 receptor-deficient 
mast cells exhibit strong impairment in IL-9 production demonstrating the importance of IRF4 and IL-1 in the regulation of the Il9 locus in mast cells. Furthermore, IRF4 binds to 
the promoters of Il1b and Il9 suggesting that sialostatin L suppresses mast cell-derived IL-9 preferentially by inhibiting IRF4. In an experimental asthma model, mast cell-specific 
deficiency in IRF4 or administration of sialostatin L results in a strong reduction of asthma symptoms demonstrating the immunosuppressive potency of tick-derived molecules.

BS.C.1.2
Identification of subset-specific dendritic cell progenitors reveals early lineage-priming in the bone marrow

A. Schlitzer1,2, V. Sivakamasundari3, J. Chen2, H. Rizal Bin Sumatoh2, J. Schreuder4, J. Lum2, B. Malleret2, S. Zhang2, A. Larbi2, F. Zolezzi2, L. Renia2, M. Poidinger2, S. Naik4, E. Newell2, P. 
Robson3, F. Ginhoux2; 
1Life & Medical Sciences Institute, University of Bonn, Bonn, Germany, 2Singapore Immunology Network, Singapore, Singapore, 3Genome Institute of Singapore, Singapore, Singapore, 
4Molecular Medicine Division, Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia.

Murine Dendritic cells (DCs) exist as functionally distinct subsets that arise from a cascade of bone marrow progenitors beginning with the macrophage DC progenitor, then the 
common DC progenitor (CDP), and lastly the Pre-DC, which seeds peripheral tissues before differentiating into mature DCs. However, how subset lineage-priming and development 
is regulated at the molecular level remains poorly understood. Single cell transcriptome analysis using microfluidic RNA sequencing here reveals that subset imprinting occurs at 
the CDP stage. CDPs give rise to non lineage-primed Siglec-H+Ly6c+/- Pre-DCs, which further differentiate into Siglec-H-Ly6c+ and Siglec-H-Ly6c- Pre-DC sub-populations that are 
imprinted to become CD11b+ and CD8α+ DCs, respectively. Our results open promising new avenues for investigation of the therapeutic potential of DC subset-specific targeting.

BS.C.1.3
PTX3 Is an extrinsic oncosuppressor regulating complement-dependent inflammation in cancer

E. Bonavita1, E. Magrini1, S. Gentile1, M. Rubino1, V. Maina1, R. Papait1,2, P. Kunderfranco1, C. Greco1, F. Feruglio1, M. Molgora1, I. Laface1, S. Tartari1, A. Doni1, F. Pasqualini1, E. Barbati1, M. R. 
Galdiero1, G. Basso1, M. Nebuloni3, M. Roncalli1, P. Colombo1, L. Laghi1, J. D. Lambris4, S. Jaillon1, C. Garlanda1, A. Mantovani1,5; 
1Humanitas Clinical and Research Center, Rozzano (MI), Italy, 2Institute of Genetics and Biomedical Research, National Research Council, Rozzano (MI), Italy, 3Pathology Unit, L. Sacco 
Department of Clinical Sciences, Milan, Italy, 4Department of Pathology and Laboratory Medicine, University of Pennsylvania, Philadelphia, PA, United States, 5Humanitas University, 
Rozzano (MI), Italy.

Inflammation is a key component of tumor microenvironment. Genetic approaches have unequivocally proven the role of immune cells and soluble mediators in sustaining tumor-
promoting inflammation. However, no dominant or suppressor oncogene encodes for an effector molecule of the humoral arm of the innate immune system. The long pentraxin 
PTX3 is a prime member of the humoral branch of innate immunity playing non-redundant roles in resistance against selected microbes and in the regulation of inflammation. PTX3 
activates and regulates the Complement system by interacting with C1q, C4BP and Factor H. The deficiency of PTX3 was associated with increased susceptibility to carcinogenesis. 
Higher tumor incidence in Ptx3-/- mice was associated with enhanced macrophage infiltration, cytokine production, angiogenesis, mutations of Trp53 and activation of DDR markers. 
Correlative evidence, gene targeted mice and pharmacological blocking experiments demonstrated that PTX3-deficiency resulted in amplification of Complement activation, CCL2 
production and tumor-promoting macrophage (TAM) recruitment. Treatment with recombinant PTX3 was sufficient to significantly reduce tumor incidence, TAM infiltration, C3 
deposition and angiogenesis. In an effort to translate preclinical evidence to human, we analysed the epigenetic modifications of PTX3 gene and observed that the expression of PTX3 
was epigenetically silenced in selected human tumors (e.g. leiomyosarcomas and colorectal cancer) by methylation of the promoter region and of a putative enhancer. We thus infer 
that PTX3 acts as an extrinsic oncosuppressor gene in mouse and man by regulating Complement-dependent, macrophage sustained tumor-promoting inflammation.

BS.C.1.4
Humanized mouse model of mast cell-mediated passive cutaneous anaphylaxis and passive systemic anaphylaxis

L. L. Kenney1, P. J. Bryce2, R. Falahati3, C. Bebbington4, N. Tomasevic3, L. D. Shultz5, D. L. Greiner1, M. A. Brehm1; 
1University of Massachusetts Medical School, Worcester, MA, United States, 2Northwestern University Feinberg School of Medicine, Chicago, IL, United States, 3Allakos Inc, San Carlos, CA, 
United States, 4Allakos inc, San Carlos, CA, United States, 5The Jackson Laboratory, Bar Harbor, ME, United States.

Mast cells are critical components of allergic responses in humans, and animal models that allow the in vivo investigation of human allergic responses and the evaluation of new 
human-specific therapeutics are urgently needed. Here we have developed a new humanized mouse model for human mast cell engraftment and human IgE-dependent allergic 
responses. This model is based on the NOD-scid IL2rγnull IL3/GM-CSF/SCF (NSG-SGM3) strain of mouse engrafted with human fetal thymus, liver and hematopoietic stem cells 
(termed the BLT model). Large numbers of human mast cells develop in NSG-SGM3 BLT mice and populate peripheral lymphoid tissues, mucosal tissues and the peritoneal cavity. 
The human mast cells in NSG-SGM3 BLT mice express CD117, tryptase, and IgE-receptor, undergo a calcium flux and degranulate in an IgE-dependent antigen-specific manner, and 
can readily be cultured and expanded in vitro. The NSG-SGM3-BLT mice develop a human mast cell dependent, antigen-specific IgE-mediated passive cutaneous anaphylaxis (PCA) 
response upon intradermal challenge. Moreover, we describe the first report of a human mast cell antigen-dependent passive systemic anaphylaxis (PSA) response in humanized mice 
following intravenous challenge with antigen. The NSG-SGM3 BLT mouse provides a readily available source of human mast cells and is a promising pre-clinical model to investigate 
the pathogenesis of human allergic responses and to testing new therapeutics.

BS.C.1.5
The role of Interleukin-27 in regulation of type 2 innate lymphoid cells

T. Mchedlidze1, M. Kindermann1, D. Voehringer2, M. Neurath1, S. Wirtz1; 
1Medical Department 1, Erlangen, Germany, 2Department of Infection Biology, Erlangen, Germany.

Type 2 innate lymphoid cells (ILC2) are recently identified innate immune cells that are supposed to drive central features of type 2 responses in vivo. ILC2 are located mainly on 
barrier tissues and are considered to be important in protection of the host against pathogens and for the maintenance of organ homeostasis. However, inappropriate activation of 
these cells can also induce pathological changes and tissue remodeling. Still, molecular and cellular pathways regulating ILC2 functions are largely unknown.
We found that stimulation with the Interleukin-12 (IL-12)-related cytokine IL-27 affected ILC2 activity in vitro and decreased their production of the critical cytokines IL-13 and IL-5. 
Further in vitro studies indicated that the effect of IL-27 on ILC2 was mediated by the transcription factor STAT3.
Multiple in vivo experiments including models of airway inflammation and parasitic infections clearly showed that absence of IL-27 results in increase of ILC2 numbers, what in turn, 
impairs lung inflammation during allergy but protects the host efficiently during infection.
In contrast, IL-27 overexpression inhibits ILC2 expansion driven by ILC2-activating cytokines (IL-33, IL-25) and prevents their cytokine production.
Collectively, we suppose that IL-27 negatively regulates ILC2 expansion and activation in vivo and in vitro.



18 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

BS.C.1.6
Regulation of MHC class I endocytosis by the macroautophagy machinery

M. Loi1, M. Gannagé1,2, A. Lippmann1, A. Becker3, J. Dengjel3, C. Münz1; 
1Viral Immunobiology, Institute of Experimental Immunology, University of Zurich, Zurich, Switzerland, 2Department of Pathology and Immunology-School of Medicine, Geneva, 
Switzerland, 3Freiburg Institute for Advanced Studies (FRIAS), School of Life Science (LifeNet), University of Freiburg, Freiburg, Germany.

Macroautophagy is a catabolic process that maintains cellular homeostasis by targeting cellular organelles and cytoplasmic constituents for lysosomal degradation. Additionally, it 
is involved in various aspects of immunity including the clearance of pathogens, survival of immune cells and, importantly, in pathways of antigen presentation. Recently, it has been 
described to play a role in the trafficking of plasma membrane proteins.
Here, we show that immortalized macrophages and dendritic cells (DCs) derived from mice conditionally depleted for an essential macroautophagy protein in their DC compartment 
(CD11c-cre x ATG5fl/fl mice) express increased MHC class I cell surface levels compared to their autophagy sufficient counterparts. While MHC class I expression and antigen processing 
seem unaffected, MHC class I molecules are stabilized on the cell surface of macroautophagy deficient cells due to decreased internalization and degradation. Moreover, in 
ATG5+/+DCs treated with chloroquine the total amount of MHC class I protein is stabilized, significantly reducing the difference in cell surface MHC class I expression between ATG5-/- 
and ATG5+/+ cells. This strongly suggests a degradative role of macroautophagy proteins for MHC class I molecules after internalization.
More interestingly, macroautophagy-driven stabilization of MHC class I in antigen presenting cells enhances CD8+ T cell priming during influenza A virus infection in ATG5CD11c mice, 
resulting in decreased pathology.
We are currently characterizing the mechanisms that lead to MHC class I stabilization in the absence of macroautophagy. The understanding of this process may provide important 
implications for therapeutic approaches aimed at improving the adaptive immune response against viral pathogens.

BS.D.1 Bright Sparks - Immunotherapy

BS.D.1.1
Interleukin-2/anti-interleukin-2 antibody complexes expand T regulatory cells which protect against allergen-induced airway hyperreactivity

A. Neunkirchner1,2, D. Wojta-Stremayr1,2, K. G. Schmetterer1, L. Mager1, V. Reichl1,2, E. Rosloniec3, R. Naumann4, G. Dekan5, B. Jahn-Schmid6, B. Jahn-Schmid6, B. Bohle6,2, W. F. Pickl1,2; 
1Institute of Immunology, CePPI, Medical University of Vienna, Vienna, Austria, 2Christian Doppler Laboratory for Immunomodulation, CePPI, Medical University of Vienna, Vienna, Austria, 
3Veterans Affairs Medical Center, Memphis, TN, United States, 4Planck Institute for Molecular Cell Biology and Genetics, Dresden, Germany, 5Institute of Clinical Pathophysiology, Medical 
University of Vienna, Vienna, Austria, 6Department of Pathophysiology,CePPI, Medical University of Vienna, Vienna, Austria.

T-cells play a key role in the development and maintenance of allergic diseases and thus represent a promising target for therapeutic interventions. Evidence from SIT studies suggest 
that regulatory T-cells (Treg) might counterbalance the Th2-biased immune response. We here created double transgenic (tg) allergy mice expressing a human TCR specific for the 
major mugwort (Artemisia vulgaris) pollen allergen Art v 1 and HLA-DR1 to study the response to the aero-allergen in vivo. After allergen-specific sensitization, only double tg allergy 
mice, but not single tg or wt control mice showed enhanced airway-hyperreactivity (AHR) upon challenge, which was associated with airway and lung inflammation. Significantly, 
treatment of allergy mice with three daily i.p. injections of IL-2/anti-IL-2 mAb complexes induced a 6-fold increase of CD25+Foxp3+ Treg among CD3+CD4+T-cells in peripheral blood 
(17.9±6.2% versus 3.1±1.4%) compared to a 8-fold increase of CD39+ and KLRG1+ Treg subsets, respectively (17.2±7.9% versus 2.1±1.5%; 1.6±0.2% versus 0.2±0.2%). Furthermore, 
expansion of Treg by IL-2/anti-IL-2 mAb complexes before sensitization prevented mice from allergen-induced AHR upon challenge and significantly reduced Art v 1-specific serum 
IgE, when compared to sham-treated mice. Such in vivo expanded Treg might have similar effects in therapeutic settings. In summary, expansion of Treg by IL-2/anti-IL-2 mAb 
complexes seems to be a promising strategy to interfere with allergic diseases. Support: Austrian Science Fund SFB-F4609-B19, DK W1248-B13 & Christian Doppler-Research 
Association and Biomay AG

BS.D.1.2
CD8+CD45RClow T regulatory cells: a promising cell-based therapy to induce immune tolerance

S. Bézie, L. Boucault, V. Daguin, I. Anegon, C. Guillonneau; 
INSERM U1064-ITUN, Nantes, France.

Introduction: We previously reported the suppressive properties of rat CD8+CD45RClowTreg cells. To date, human counterparts have never been studied for their relevance as a cell-
based therapy.
Materials and Methods: Cell populations were sorted from healthy volunteers PBMCs by FACS Aria. CD8+CD45RClowTregs were cultured in vitro with syngeneic CD4+CD25-T cells 
and allogeneic APCs to analyze their suppressive function. CD8+CD45RClowTregs were expanded for 14 days with cytokines and allogeneic APCs or anti-CD3+anti-CD28 stimulation. 
PBMCs with or without expanded CD8+CD45RClowTregs were injected in NSG mice for xenogeneic GVH reaction study, or previously grafted with allogeneic human skin for allograft 
survival study.
Results: We proved that human CD8+CD45RClowT cells are natural regulatory cells. In contrast to CD45RChigh subset, CD45RClow cells inhibited allogeneic T cell proliferation in vitro, 
even after thawing and more efficiently than classical CD4+Tregs. Their suppressive mechanisms are complex, involving cytokines, IL-2 deprivation, and contact requirement, but 
not cytotoxicity. Considering their potential for cellular therapy, we developed a process to expand human Tregs in short-term culture and obtained until 1055 (±131) fold expansion. 
Compared with natural Tregs that display a phenotypic profile including all type of memory cells, expanded Tregs are enriched in effector memory cells, Foxp3+cells, regulatory 
cytokines secreting cells and are biased in their TCR repertoire. Furthermore, expanded CD8+CD45RClowTregs are highly suppressive in vitro, and above all, in vivo significantly delay 
GVH development and allogeneic skin graft rejection in humanized mice.
Conclusions: We identified and characterized a new natural regulatory T cell population as a promising candidate for cellular therapy.

BS.D.1.3
Flexible antigen-specific redirection of human regulatory T cells via a novel universal chimeric antigen receptor-based system

S. Koristka1,2, M. Cartellieri1,2, C. Arndt1,2, A. Feldmann1,2, S. Loff1,3, S. Albert1, M. Bornhäuser4, A. Ehninger3, G. Ehninger1,4,3, M. Bachmann1,2,3; 
1Tumorimmunology, University Cancer Center Dresden, Dresden, Germany, 2Radioimmunology, Institute of Radiopharmaceutical Cancer Research, HZDR, Helmholtz-Zentrum Dresden-
Rossendorf, Dresden, Germany, 3GEMoaB Monoclonals GmbH, Dresden, Germany, 4Medical Clinic and Policlinic I, Dresden, Germany.

Based on compelling evidence from a vast number of in vitro and in vivo studies, regulatory T cells (Tregs) have become an attractive cell population to treat auto- and alloimmunity. 
However, experiments showed that antigen-specific Tregs are far more efficient regarding suppression of pathogenic immune responses when compared to polyclonal populations. 
An attractive way to endow polyclonal Tregs with a desired antigen-specificity is their engraftment with chimeric antigen receptors (CARs).
Recently, we developed a universal CAR (UniCAR) platform that allows redirection of T cells to an in principal unrestricted number of surface antigens. Cross-linkage to target cells is 
mediated by independent target modules that provide antigen-specificity and comprise a small peptide epitope recognized by the UniCAR.
At present, the CD45RA+ population is the Treg subset of choice for a clinical application as it has the highest capacity to maintain phenotypic and functional Treg properties upon 
prolonged ex vivo expansion. Here we show that CD4+CD25+CD127lowCD45RA+ Tregs can be genetically manipulated, resulting in approximately 70 % of UniCAR-expressing 
Tregs (> 95 % FOXP3+). Upon incubation with antigen-positive target cells and a respective target module, UniCAR-engineered Tregs can be restimulated antigen-specifically. Most 
importantly, UniCAR-armed Tregs were functionally activated upon antigen encounter, demonstrated by suppression of cocultured autologous T effector cells.
Taken together, our results encourage attempts to use UniCAR-mediated Treg activation within inflamed tissues aiming at re-establishing immune homeostasis. Furthermore, 
UniCAR-engrafted Tregs can easily and universally be used for treatment of various auto- and alloimmune diseases just by changing the tissue-specific target module.

BS.D.1.4
A germinal center immunomodulator: The CTA1-DD adjuvant acts on follicular dendritic cells and potentiates follicular T helper cell functions

S. Schussek1, J. Mattsson2, K. Schön1, N. Lycke1; 
1Gothenburg University, Göteborg, Sweden, 2AstraZeneca, Mölndal, Sweden.

Introduction: The non-toxic CTA1-DD adjuvant, ADP-ribosylates Gsalpha in the cell membrane of targeted cells and strongly promotes large and numerous germinal centers (GC) 
following mucosal or systemic administration. This leads to greatly enhanced antibody responses and memory B cell development. In dissecting the mechanism of activation, we 
observed that the enhanced GC reaction was critically dependent on activation of complement and subsequent binding to complement receptor 2 on follicular dendritic cells (FDC). 
FDC and other stromal cells produce chemokines and molecular binding partners, and in this way promote interactions between B cells and follicular T helper cells (Tfh).
Materials and Methods: To analyse the impact of CTA1-DD on GC formation in greater detail, we developed a mouse model expressing the GFP marker gene under the CD21 promotor 
to detect the FDC network. Using this model, we sorted stromal cell populations and conducted a gene-expression analysis. Additionally, we studied the effects of CTA1-DD adjuvant 
on GC B cell and Tfh induction in adult and infant mice.
Results: We found that, CTA1-DD induced transcriptional changes in FDC and increased GC responses in adult and infant mice. CTA1-DD modulated the follicular environment and 
appeared to circumvent the intrinsic GC B cell and Tfh impairment seen in infants.



19Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

Conclusions: We conclude that cell targeted CTA1-DD adjuvant augments the generation of Tfh and promotes FDC functions to potentiate the GC reaction not only in adults, but also 
in infants. We think this could be exploited to improve vaccine safety and efficacy also in young children.

BS.D.1.5
Analysis of NK cells immune response in Ipilimumab treated Melanoma patients

R. Tallerico1, C. M. Cristiani1, M. Capone2, G. Madonna2, C. Garofalo1, E. Staaf3, E. Palella1, D. Mallardo2, R. Sottile1, E. Simeone2, A. M. Grimaldi2, G. Ciliberto2, E. Gulletta1, F. Colucci4, K. 
Kärre3, P. A. Ascierto2, E. Carbone1,3; 
1University Magna Graecia of Catanzaro, Catanzaro, Italy, 2Istituto Nazionale Tumori Fondazione “G. Pascale”, Napoli, Italy, 3Department of Microbiology Cell and Tumorbiology (MTC), 
Karolinska Institutet, Stockholm, Sweden, 4University of Cambridge Clinical School, Cambridge, United Kingdom.

We speculate that the immunoscore is fundamental as prognostic and predictive marker for response to immunotherapies. Thus, we analyzed both T cells and NK cells subsets 
frequencies and receptors repertoire in the peripheral blood of 20 healthy donors and 35 Ipilimumab treated patients with Stage IV metastatic melanoma. Based on their survival, we 
divided patients in two groups: high survival > 9 months, low survival < 9 months after treatment.
Our data indicate that, compared to healthy donors, patients’ CD56bright cells show higher frequencies of CXCR2+ TIM-3+ and CD57+; while CD56dim cells have an increased expression of 
KIRs, CD16 and DNAM-1. Patients’ T cells show higher frequencies of CD3+CD8+ and a higher frequency and expression of PD-1.
The high survival patients before the anti CTLA-4 administration show higher frequencies of CD3-CD56bright CD57+and CD3-CD56bright/dimCXCR2. The CD3-CD56dim subset expresses higher 
membrane levels of CD16 and DNAM-I. Instead, short survivals patients have higher frequencies of CD3-CD56bright TIM3+, CD3+PD1+, CD3+CD8+PD1+.
After nine weeks of ipilimumab treatment high survivors have higher frequency of CD3-CD56dimCXCR2+ and lower expression of KIRs in this subset. Moreover, they have a more active 
NK cell compartment following the first ipilimumab infusion.
Therefore the treatment seems to reprogram the NK cells subsets, some NK subset expansion is associated with better prognosis and therapy efficiency.
EFIS Travel Grants
National Society Travel Grants

BS.D.1.6
PD-L1 blockade impacts regulatory T-cells in HIV-infection in a disease stage dependent manner

C. Peligero1, J. Argilaguet1, R. Güerri-Fernandez2, B. Torres3, C. Ligero3, P. Colomer2, M. Plana4, H. Knobel2, F. García3, A. Meyerhans1,5; 
1Universitat Pompeu Fabra, Barcelona, Spain, 2Hospital del Mar, Barcelona, Spain, 3Hospital Clinic, Barcelona, Spain, 4Institut d’investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), 
Barcelona, Spain, 5Institució Catalana de Recerca i Estudis Avançats (ICREA), Barcelona, Spain.

Blocking the PD-1/PD-L1 pathway has emerged as a promising potential therapy to restore impaired immune responses in cancers and chronic infections. Most reports have studied 
the impact of the PD-L1 blockade only on effector cells and neglected possible effects on regulatory T-cells (Treg cells). In light of the upcoming therapeutic trials blocking PD-L1 in 
Human Immunodeficiency Virus (HIV)-infected individuals, it is important to understand its consequences for Treg cells, as they are essential players balancing immunopathology and 
antiviral effector responses. Therefore, we investigated PD-1 and PD-L1 expression on Treg cells and the impact of ex vivo PD-L1 blockade on Treg cells from HIV-infected individuals. 
We observed that HIV infection leads to an increase of PD-1+ and PD-L1+ Treg cells. This upregulation correlated with disease progression and dramatically decreased upon 
antiretroviral treatment. While the PD-L1 blockade increased Treg cell’s proliferation in a disease stage dependent manner, it had no effect on Treg cell’s suppressive capacity per cell. 
Thus, manipulating PD-L1 in vivo is expected to influence the net gain of effector function depending on the subject’s disease status. Our findings might prove helpful to define the 
groups of patients that benefit most from an immunotherapy targeting the PD-1/PD-L1 pathway in HIV-infection.

WORKSHOPS

WS.A.01 Molecular & Cellular Control of CD8+ T Cells - Part 1

WS.A.01.1
A dominant role for Suv39h1 in heterochromatin organization and gene expression programs of short-lived effector CD8+ T cells

L. Pace1, J. Quivy2, C. Goudot1, E. Zueva1, M. San Roman1, M. Maurin1, G. Almouzni2, S. Amigorena1; 
1U932, Institut Curie, Paris, France, 2UMR3664, Institut Curie, Paris, France.

Protective immune responses to pathogens require the activation of a few pre-existing antigen specific naïve T cells, and their expansion to several million cells over the next few days. 
During expansion, T cells differentiate to either cytotoxic effectors, short-lived cells that determine protective immunity, or memory cells for long-term protection. We now explore 
how particular heterochromatin features associated with silent chromatin impact CD8+ T cell functions. In the absence of the histone 3-lysine 9 (H3K9) tri-methyltransferase Suv39h1, 
but not of its paralog Suv39h2, impaired immune protection is observed in the course of successive infection by Listeria m. This defect is associated with reduced expansion of 
effector, but not memory, CD8+ T lymphocytes, during both primary and secondary Listeria m. infections. Suv39h1-defective CD8+ T lymphocytes show altered nuclear organization, 
including disrupted pericentric heterochromatin domains and a marked reduction in trimethylated H3K9 (H3K9me3) at chromocenters. Following stimulation, Suv39h1-defective 
CD8+ T cells show a limited rate of proliferation due to slower progression through S-phase. Transcription factor analysis revealed defects in gene silencing and expression of 
transcription master regulators, suggesting that Suv39h1 activity during expansion is critical for effector T cell programming. We conclude that the chromatin regulator Suv39h1 has a 
dominant role in controlling the organization of pericentric heterochromatin domains in T cells and is indispensable for the expansion and establishment of heritable gene expression 
patterns selectively in short lived effectors.

WS.A.01.2
CD8 T cell exhaustion is regulated by Dnmt3a mediated de novo DNA methylation programming

B. A. Youngblood1, S. Hale2, E. Ahn2, H. Ghoniem1, H. Abdelsamed1, S. Im2, R. Ahmed2; 
1St Jude Children’s Research Hospital, Memphis, TN, United States, 2Emory University, Atlanta, GA, United States.

Virus-specific CD8 T cells play a critical role in controlling chronic infections such as HIV and HCV infection, but progressively lose their antiviral functions during prolonged antigen 
exposure. Repression of CD8 T cell effector functions, commonly referred to as T cell exhaustion, limits the ability of the immune system to fully purge the source of the antigen 
from the host. Therapies that transiently rejuvenate exhausted virus-specific CD8 T cells have been highly successful at recovering antiviral functions, but only work on a subset of 
exhausted T cells. A current challenge for the field is to identify mechanisms for stably reprogramming the total repertoire of exhausted CD8 T cells so that a larger breadth of virus-
specific CD8 T cells can be recruited into the therapeutic response. We have recently demonstrated that epigenetic modifications acquired in pathogen-specific CD8 T cells during 
prolonged antigen exposure (chronic viral infections) reinforces T cell exhaustion. Using a mouse model system of chronic viral infection, we investigated the role of Dnmt3a mediated 
de novo DNA methylation in regulating CD8 T cell exhaustion. Strikingly, conditional deletion of Dnmt3a in activated CD8 T cells blocked the cells from becoming exhausted. 
Moreover, in the absence of acquiring a de novo exhaustion program, pathogen-specific CD8 T cells are able to control what normally is a chronic viral infection. These results have 
significant implications for therapeutic strategies that utilize reactivation of host pathogen-specific CD8 T cells to control chronic viral infections or cancer.

WS.A.01.3
T cell specific deletion of STAT1 mediates a protective effect against Listeria monocytogenes infection

R. Tschismarov1, M. Aichinger1, P. Shukla2, C. Vogl2, M. Müller2, T. Decker1; 
1MFPL Vienna, Vienna, Austria, 2University of Veterinary Medicine, Vienna, Austria.

Interferons (IFNs) regulate innate and adaptive immune responses to infection. Particularly pathogens replicating within cells of the infected host such as the bacterium Listeria 
monocytogenes require interferon activity for clearance. While the type II interferon IFNγ is crucial for innate immunity against Listeria monocytogenes, as demonstrated by the 
high susceptibility of animals lacking the IFNγ receptor or the IFNγ gene itself, type I IFNs are detrimental for host survival. Mice lacking the type I IFN receptor component IFNAR1 
are partially protected from listeriosis, which has been attributed to the observation that type I IFNs induce apoptosis in splenic lymphocytes of infected mice. In line with these 
observations, T cell specific loss of IFNAR1 or the downstream transcription factor STAT1 strongly reduces apoptosis in the spleen. However, only lack of STAT1 actually mediates 
protection.
Here we show that Lck-Cre Stat1 mice display alterations in thymic development as well as T cell homeostasis in the periphery, resulting in an enlarged pool of memory-like CD8+ T 
cells. These cells produce increased levels of IFNγ and IL-2 upon stimulation with PMA and ionomycin, as well as during infection with L. monocytogenes.
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WS.A.01.4
Tuning the functional avidity of virus-specific CD8+ T cells

J. Cupovic1, L. Staerck2, V. Nindl1, T. Luzyanina3, W. Uckert2, G. Bocharov4, B. Ludewig1; 
1Institut of Immunobiology IMMBIO, St. Gallen, Switzerland, 2Max Delbrück Center for Molecular Medicine Berlin, Berlin, Germany, 3Institute of Numerical Mathematical Problems in Biology 
of the Russian Academy of Sciences, Pushchino, Russian Federation, 4Institute of Numerical Mathematics of the Russian Academy of Sciences Moscow, Moscow, Russian Federation.

Adoptive T cell therapy is promising approach for treatment of cancer and persistent virus infections. The success of this treatment is predominantly determined by the functional 
avidity of the engineered T cells. As a measurement of biological performance, functional avidity of T cells combines different factors including co-receptor expression, T cell receptor 
(TCR) affinity and density. To assess the contribution of TCR density on the performance of antiviral CD8+ T cells, we used TCR retrogenic (Rg) mice engineered to express variable 
numbers of TCRs. Based on TCR numbers, Rg T cells were classified into four groups covering ranges from under- to supra-physiological TCR densities. Activation of different Rg T 
cells was assessed by CFSE dilution and further analyzed using mathematical model that describes the essential T cell performance parameters. We found that increasing TCR density 
shortened doubling times and reduced death rates of Rg T cells. Surprisingly, TCR expression at very high levels resulted in faster commitment to proliferation and reduced apoptosis 
indicating that supra-physiological TCR densities significantly alter T cell behavior. Furthermore, while adoptive transfer of Rg CD8+ T cells expressing physiological TCR levels offered 
protection against virus-induced hepatitis in mice, transfer of Rg cells with supra-physiological TCR density exacerbated the disease. Taken together, our results reveal the existence 
of two distinct TCR density-dependent thresholds for T cell activation - the first defined by the lowest signal strength needed for T cell activation to occur and the second defining the 
upper limit for efficient and safe T cell function.

WS.A.01.5
Human CD8+ lung resident memory T-cells: different populations with unique identities exhibit a controlled state of alert

P. Hombrink1, R. A. Backer1, B. Piet1, D. Amsen1, P. D. Moerland2, R. A. van Lier1; 
1Department of Hematopoiesis, Sanquin Research and Landsteiner Laboratory, Amsterdam, Netherlands, 2Department of Clinical Epidemiology, Biostatistics and Bioinformatics, Academic 
Medical Center, Amsterdam, Netherlands.

A specialized population of CD8+ T-cells resides in the epithelium of the respiratory tract to maintain protection against recurring infections. These cells express CD69 and the integrin 
αEβ7 (CD103) and correspond to tissue resident memory T-cells (TRM). A less well characterized population of effector memory CD103- CD8+ T-cells also resides in lungs. We determined 
the transcriptional profiles of these memory subsets retrieved from human lung resection samples and compared these with paired peripheral blood T-cell populations. Our results 
demonstrate that each of the populations exhibits a distinct transcriptional identity. We found that the lung environment has a major impact on gene expression profiles. TRM express 
specific sets of chemokine receptors, in accordance with their unique migratory properties. Furthermore, TRM constitutively express cytokines for immediate effector function and 
chemokines to attract auxiliary immune cells. At the same time, multiple genes encoding inhibitory regulators are also expressed. This suggests that rapid ability to unleash effector 
functions is counterbalanced by programmed restraint, a combination that may be critical in the exposed but delicate lung tissue. Comprehensive sets of transcription factors were 
identified that characterize TRM in the lungs. Prominent among these were components of the Notch pathway. Using mice genetically lacking expression of NOTCH1 in T-cells, we 
demonstrated that Notch controls the number of lung TRM. Our data illustrate the adaptation of T-cells to the respiratory epithelial environment. Defining the molecular imprinting of 
TRM is important for rational vaccine design and may help to improve the properties of T-cells for adoptive cellular therapy.
LSBR-1136

WS.A.01.6
Novel targets of CTLA-4-mediated signaling in differentiating CD8+ T lymphocytes

H. Lingel1, J. Wissing2, A. Arra1, F. Klawonn2, M. Pierau1, L. Jänsch2, M. Brunner-Weinzierl1; 
1Otto-von-Guericke University, Magdeburg, Germany, 2Helmholtz Centre for Infection Research, Braunschweig, Germany.

The blockade of inhibitory receptors like Cytotoxic T Lymphocyte-associated molecule-4 (CTLA-4, CD152) on T cells is a promising strategy to elicit effective immune responses 
against tumor cells. However, the underlying mechanisms of CTLA-4 signaling in T cells still remain elusive. Here we used a CD8+ T cell in vitro activation system combined with 
proteomics to identify novel targets downstream of CTLA-4 signaling. iTRAQ analysis revealed, that CTLA-4-engagement led to central changes in phosphorylation of proteins 
necessary for T cell differentiation and cytokine production. Functional clustering further showed, that CTLA-4 signals also affected proteins being involved in DNA replication, RNA 
processing and microtubule polymerization. Beside other targets, we identified and confirmed CTLA-4-mediated post-translational modifications of the AMPK-related kinase Salt-
inducible kinase 3 (SIK3) and the AP-1 transcription factor Fos-related antigen 2 (Fra-2) and set up a network of proteins altered by CTLA-4 signaling. Consequently, CD8+ T cells 
deficient for CTLA-4-induced targets showed enhanced production of otherwise repressed effector molecules like IFN-gamma and Granzyme B. These results delineate how CTLA-4 
modulates CD8+ T cell differentiation and provide new prospects to improve anti-tumor immune therapy.

WS.A.02 Germinal Centers: Genetic and Transcriptional Control

WS.A.02.1
Regulation of immunoglobulin diversification by checkpoint signalling

S. Frankenberger, K. Davari, K. Braunschmidt, K. Böttcher, B. Jungnickel; 
Friedrich Schiller University Jena, Jena, Germany.

Immunoglobulin diversification by somatic hypermutation and class switch recombination is instrumental for an effective adaptive immune response, but also bears the risk of genetic 
alterations and lymphomagenesis. Thus, introduction of DNA damage by activation - induced cytidine deaminase (AID) as well as DNA repair by several mutagenic or error-free 
processes need to be tightly regulated in B cells undergoing Ig diversification.
Here, we have studied the role of checkpoint signalling pathways in regulation of Ig diversification, using human and chicken B cell lines as well as mouse models. We show that 
checkpoint kinase 1 negatively regulates somatic hypermutation, likely by promoting error-free repair by homologous recombination. Checkpoint kinase 2, however, has the opposite 
effect of promoting efficient somatic hypermutation and class switch recombination, apparently due to regulation of non-homologous end joining as well as dampening of Chk1 
activity. p53 also appears to negatively regulate somatic hypermutation. Checkpoint signalling pathways thus play an important and complex role in the regulation of Ig diversification 
and prevention of lymphomagenesis.
Funded by the Deutsche Forschungsgemeinschaft (JU2690/1-2, JU2690/4-1 and a Heisenberg fellowship to BJ)

WS.A.02.2
Mediator facilitates transcriptional activation and dynamic long-range contacts at the IgH locus during class switch recombination

A. Thomas-Claudepierre1, E. Schiavo1, P. P. Rocha2, R. Raviram2, L. Gaudot1, V. Heyer1, J. K. Reddy3, T. Borggrefe4, J. A. Skok5,6, B. Reina-San-Martin1; 
1IGBMC, Illkirch, France, 2Department of Pathology, New York University School of Medicine, New York, NY, United States, 3Department of Pathology, Northwestern University, Feinberg 
School of Medicine, Chicago, IL, United States, 4Max-Planck-Institute of Immunobiology and Epigenetics,, Freiburg, Germany, 5Department of Pathology, New York University School of 
Medicine,, New York, NY, United States, 6h NYU Cancer Institute, New York University, New York, NY, United States.

Immunoglobulin class switch recombination (CSR) is initiated by the transcription-coupled recruitment of activation induced cytidine deaminase (AID) to immunoglobulin switch 
(S) regions. During CSR, the IgH locus undergoes dynamic three-dimensional structural changes in which promoters, enhancers and S regions are brought to close proximity. 
Nevertheless, little is known about the underlying mechanisms. Here we show that Med1 and Med12, two subunits of the mediator complex implicated in transcription initiation and 
long-range enhancer/promoter loop formation, are dynamically recruited to the IgH locus during CSR. We conditionally inactivated in B cells the Med1 subunit and find that Med1-
deficiency results in defective CSR, reduced acceptor switch region transcription and that this correlates with reduced long-range interactions between the acceptor switch regions 
and the Eμ enhancer, as determined by 4C-Seq. Our results implicate the mediator complex in the mechanism of CSR and are consistent with a model in which Med1 facilitates the 
long-range contacts between switch regions and the IgH locus enhancers during CSR and their transcriptional activation.
AVENIR-INSERM-07, ANR-Blanc-2011, Fondation ARC (Programme ARC), Fondation ARC-2012 (ES), Fondation ARC-2013 (ASTC)

WS.A.02.3
Regulated localisation of a mutagenic protein complex at the Igh locus during antibody diversification

J. Hauser, C. Grundström, R. Kumar, A. Kumar, T. Ahmed, T. Grundström; 
Umeå University, Umeå, Sweden.

B-lymphocytes can modify their immunoglobulin (Ig) genes to generate specific antibodies with a new isotype and enhanced affinity against an antigen. Activation-induced cytidine 
deaminase (AID) is the key mutagenic enzyme that initiates these processes by deaminating cytosine to uracil. How somatic hypermutation (SH) and class switch recombination 
(CSR) are targeted is key to understanding the defect DNA integrity in lymphomas and in other tumors where inflammatory signals aberrantly induce AID. The trans-acting factors 
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mediating specific targeting of AID and thereby SH and CSR have remained elusive. Here we show that mutant E2A with defect inhibition by the Ca2+-sensor protein calmodulin 
results in reduced B cell receptor- (BCR-), IL4- plus CD40 ligand-stimulated CSR to IgE and instead aberrant CSR. AID is shown to be together with the transcription factors E2A, PAX5 
and IRF4 in a complex on key sequences of the Igh locus in activated mouse splenic B cells. Calmodulin shows proximity with each of them after BCR stimulation. Direct protein-
protein interactions are shown to enable formation of the complexes. BCR signaling reduces binding of the proteins to some of the target sites on the Igh locus, and calmodulin 
resistance of E2A blocks reduction of binding to these sites and increases binding to other target sites. Thus, E2A, AID, PAX5 and IRF4 are components of a CSR and SH complex that 
calmodulin binding redistributes on the IgH gene. We present also regulation of a “mutasome”, the protein complex that enables repair at high error rate of the uracils made by AID.

WS.A.02.4
Ig genes somatic mutation is spatially controlled by IgH Eµ-matrix attachment regions

S. Le Noir1, M. Marquet1, A. Garot1, S. Bender1,2, O. Martin1, P. Rouaud1, C. Carrion1, J. Aldigier1,3, Y. Denizot1, M. Cogné1, C. Francastel4, E. Pinaud1; 
1UMR 7276 Centre national de la Recherche Scientifique and Université de Limoges : Contrôle de la Réponse Immune B et des Lymphoproliférations, Centre de Biologie et de recherche 
en Santé, Limoges, France, 2Centre Hospitalier Universitaire Dupuytren : Centre de Référence des Amyloses, Limoges, France, 3Centre Hospitalier Universitaire Dupuytren : service de 
Néphrologie, Limoges, France, 4UMR 7216 Centre national de la Recherche Scientifique and Université Paris Diderot - Paris 7, Epigénétique et Destin Cellulaire, Paris, France.

Introduction: Two Scaffold/matrix attachment regions (5’ MARsEµ and 3’ MARsEµ) naturally flank the immunoglobulin heavy chain (IgH) intronic core enhancer region (cEµ). Beside 
its conservation in the mouse and human IgH loci, the physiological role of MARsEµ is still unclear.
Materials and method: To study the role of MARsEµ on IgH locus regulation and expression, we generated a mouse model carrying an endogenous deletion of MARs and performed a 
detailed analysis of its consequences on B cell development as SHM by sequencing and nuclear positioning using 3D-FISH.
Results: we found that, unlike the core Eµ element, the absence of MARs did not affect B cell development but led to a significant decrease in somatic hypermutations in Peyer’s patch 
germinal centre B cells. In the intronic region downstream IgH J segments, the mutation frequency was also significantly reduced in the corresponding region of the Ig kappa locus. 
Moreover, we compared inter allelic distance between IgH and IgK in GC B cells and found that Ig gene loci are more distant in MARsEµ mice.
Conclusions: Our data revealed that IgH MARsEµ regions are critical regulatory elements that participate in efficient recruitment of SHM machinery to Ig loci target sequences in 
maintaining IgH loci closer. In germinal centre B cells, we postulate that MARsEµ also act in trans to recruit Ig genes loci and contribute spatially to the SHM process.
Grants and fellowship:
Agence Nationale pour le Recherche (ANR-11-BSV302701), Région limousin, Centre National de la Recherche Scientifique, Fondation ARC-recherche sur le cancer.

WS.A.02.5
The role of KLF2 and KLF4 in generation, homing and survival of plasma cells in vitro and in vivo

A. Wallrapp, R. Winkelmann, H. Jäck, W. Schuh; 
Division of Molecular Immunology, University of Erlangen-Nürnberg, Erlangen, Germany.

Upon contact to antigen, B cells differentiate into memory B cells or antibody secreting short-lived and long-lived plasma cells (PC). The survival of long-lived PCs depends on 
interaction with survival niches in the spleen or in the bone marrow. Still, the molecular mechanisms controlling PC generation, migration, homing and survival are not completely 
understood. We recently reported that Krüppel-like factor (KLF2) is an important regulator of PC homeostasis. KLF2-deficient B cells express lower levels of homing factors, such 
as beta7-Integrin and L-Selectin. Numbers of antigen-specific PCs in the bone marrow of immunized mice KLF2-deficient mice are drastically reduced, indicating that KLF2 plays a 
critical role in controlling PC homing and/or survival (Winkelmann et al., PNAS, 2010). KLF4 is a closely related paralog of KLF2. To determine the role of KLF2 and KLF4 in plasma cell 
homeostasis, we generated B cell-specific KLF2/KLF4 double-deficient animals. When compared to wildtype B cells, KLF2-deficient as well as KLF2/KLF4-deficient B cells showed a 
lower activation threshold and differentiated faster into plasma blasts in response to LPS in vitro. However, numbers of PCs in the bone marrow of KLF2-deficient and KLF2/KLF4-
deficient animals were drastically reduced in vivo. Therefore, we are currently analyzing the molecular mechanisms by which KLF2 and KLF4 set the threshold for B cell activation, 
regulate PB homing to the bone marrow and mediate PC survival in the bone marrow.
This study was supported in part by grants from the DFG (FOR832 and TRR130) to H.-M.J. and from the IZKF to R.W.

WS.A.02.6
The ontogeny of human IgE-expressing B cells and plasma cells

F. Ramdani, H. Bowen, N. Upton, B. Sutton, D. Fear, H. Gould; 
King’s College London, London, United Kingdom.

Introduction: The biology of IgE-expressing (IgE+) cells is of fundamental interest for understanding the pathogenesis of allergic disease. The rarity of human IgE+ cells has made such 
studies very challenging.
Materials and Methods: Naïve, early germinal center (early GC), GC and memory B cells were isolated from tonsils by FACS and cultured for up to 12 days with IL-4 and anti-CD40. 
Next, we examined their capacities to undergo class switching to IgE and characterized the generated IgE+ cells by FACS and RT-PCR.
Results: In our cultures, we observe discrete stages of IgE+ cell differentiation into plasma cells (PCs); i) IgE+ GC-like B cells, ii) IgE+ plasmablast and iii) IgE+ PCs. We find that B cells 
from the GC compartments are the main source of IgE+ cells. These cells at the outset of culture express high levels of Blimp-1 and Xbp-1, which contributes to the swift differentiation 
of recently switched IgE+ cells. Indeed, the PC differentiation of IgE+ cells occurs mainly in cells that have undergone through a GC reaction, most likely in cells that express a 
high affinity antigen receptor. We observe that both direct and sequential switching can give rise to IgE+ GC-like B cells and IgE+ PCs. Of note, PC differentiation of IgE+ cells was 
accompanied by up-regulation of the short form and down-regulation of the long form of membrane IgE, a putative target for immunotherapy.
Conclusions: These results give the first insights into the differentiation pathway of human IgE+ B cells into IgE-secreting PCs.

WS.A.03 Molecular and Cellular Control of T Helper Cell Subsets

WS.A.03.1
Foxo1 is a T-cell intrinsic inhibitor of the RORgt-Th17 program

A. Lainé1,2,3, B. Martin1,2,3, M. Luka1,2,3, L. Mir1,2,3, C. Auffray1,2,3, B. Lucas1,2,3, G. Bismuth1,2,3, C. Charvet1,2,3; 
1INSERM U1016 Institut Cochin, Paris, France, 2CNRS UMR 8104, Paris, France, 3Université Paris Descartes, Sorbonne Paris Cité, Paris, France.

An uncontrolled Th17 response can drive the onset of autoimmune and inflammatory diseases. In this study, we show that in T cells Foxo1 is a negative regulator of the Th17 program. 
Using mixed bone marrow chimeras and Foxo1-deficient mice we demonstrate that this control is effective in vivo, as well as in vitro during differentiation assays of naïve T cells 
with specific inhibitor of Foxo1 or inhibitors of the PI3K/Akt pathway acting upstream of Foxo1. Consistently, expressing this transcription factor in T cells strongly decreases Th17 
generation in vitro as well as transcription of both IL-17A and IL-23R RORgt-target genes. Finally, at the molecular level, we demonstrate that Foxo1 forms a complex with RORgt via 
its DNA binding domain to inhibit RORgt activity. We conclude that Foxo1 is a direct antagonist of the RORgt-TH17 program acting in a T-cell intrinsic manner.

WS.A.03.2
Role of CD43 in mediating T helper type 17 cell recruitment in inflammation and autoimmunity

F. E. Velázquez1, A. Grodecki2, A. Salvador2, A. Knapp2, T. Nevers2, P. Alcaide2,1; 
1Tufts Medical Center/Sackler School of Graduate Biomedical Science, Boston, MA, United States, 2Tufts Medical Center/Molecular Cardiology Research Institute, Boston, MA, United States.

Introduction: T helper 17 (Th17) cells participate in cell-mediated inflammatory reactions when recruited at sites of inflammation. Their interactions with the vascular endothelium are 
quantitatively different from other T cell subsets such as Th1 cells and highly dependent on the endothelial cell adhesion molecule E-selectin (E-sel). We found that Th17 cells express 
high levels of CD43 and hypothesized that Th17 cells use preferentially CD43 to adhere to E-selectin.
Materials and Methods: We used real-time live video microscopy under flow conditions and Th17 cells from WT and CD43-/- mice, and the air pouch, intravital microscopy of the 
cremaster microsvasculature (IVM) and experimental autoimmune encephalomyelitis (EAE) models of inflammation and autoimmunity.
Results: We report that CD43-/- Th17 cells had impaired adhesion to E-selectin, in contrast to Th1 cells in which CD43 mediates adhesion to E-selectin only in cooperation with PSGL-1. 
In vivo, CD43-/- Th17 cells had impaired recruitment into the air pouch in response to CCL20 and decreased rolling on the cremaster microvasculature compared to WT Th17 cells. 
Interestingly, CD43-/- mice were partially protected from EAE, and had reduced recruitment of CD4 and Th17 cells to the spinal cord, whereas Th1 cell recruitment remained unaffected.
Conclusion: Our results demonstrate the relevance of CD43 as an E-sel ligand for Th17 cells in vitro, which is also required for rolling on the vascular endothelium and Th17 cell 
recruitment in inflammation in vivo. Future studies will determine the CD43 dependent mechanisms of Th17 cell recruitment in EAE.
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WS.A.03.3
Klf4 Expression in conventional dendritic cells is required for T Helper 2 cell responses

R. Tussiwand1, B. Everts2, G. E. Grajales-Reyes3, E. J. Pearce3, K. M. Murphy3; 
1University of Basel, Basel, Switzerland, 2Leiden University Medical Center, Leiden, Netherlands, 3Washington University School of Medicine, St. Louis, MO, United States.

The two major lineages of classical dendritic cells(cDCs) express and require either IRF8 or IRF4 transcription factors for their development and function. IRF8-dependent cDCs 
promote anti-viral and T-helper 1 (Th1) cell responses, whereas IRF4-expressing cDCs have been implicated in controlling both Th2 and Th17 cell responses. Here, we have provided 
evidence that Kruppel-like factor 4 (Klf4) is required in IRF4-expressing cDCs to promote Th2,
but not Th17, cell responses in vivo. Conditional Klf4 deletion within cDCs impaired Th2 cell responses during Schistosoma mansoni infection, Schistosoma egg antigen (SEA) 
immunization, and house dust mite challenge (HDM) without affecting cytotoxic T lymphocyte (CTL), Th1 and Th17 cell responses to herpes simplex virus, Toxoplasma gondii and 
Citrobacter
rodentium infections. Further, Klf4 deletion reduced IRF4 expression in pre-cDCs and resulted in selective loss of IRF4-expressing cDCs subsets in several tissues. These results indicate 
that Klf4 guides a transcriptional program promoting IRF4-expressing cDCs heterogeneity.

WS.A.03.4
RNA-binding protein HuR regulates CD4+ Th2 differentiation and IL-2 homeostasis and is required for allergic airway inflammation

U. Atasoy1, P. Techasintana1, J. Magee1, M. Gubin2, J. Glascock1; 
1University of Missouri-Columbia, Columbia, MO, United States, 2The Washington University School of Medicine, St. Louis, MO, United States.

Posttranscriptional gene regulation by RNA binding proteins (RBPs) is not well understood, yet 50% of mRNAs during T cell activation are regulated at levels of mRNA stability and 
translation. We previously demonstrated that the RBP, HuR (elavl1) regulates CD4+ Th2/Th17 differentiation by controlling mRNA stability. We hypothesized HuR may be required for 
IL-2 homeostasis and initiating Th2 differentiation and generated a distal lck-cre ROSA HuR KO mouse to ablate HuR prior to T cell activation. Unexpectedly, HuR KO T cells showed 
increases in IL-2 (30-fold mRNA and 700% protein), reduced proliferation, decreases in IL-4, IL-5, IL-13 and CD25 (IL-2Rα) whereas IFNγ was unaffected. There were decreases in 
phospho-STAT5 and prdm-1 which encodes the IL-2 transcriptional repressor, blimp-1. We used the ova model to study airway inflammation. HuR KO mice had reductions in BAL 
lymphocytes, neutrophils, eosinophils and IL-13. Remarkably, immunized KO mice had similar levels of total lung inflammation as un-immunized controls. Gata-3, IL-4 and prdm-1 
transcription was decreased whereas, lL-2 was increased. The mechanism appears to be inefficient JAK/STAT signaling resulting in profound decreases in IL-4 and Gata-3 expression. 
We demonstrated that HuR binds to CD25 3’ UTR and increases its translational efficiency but not mRNA stability. HuR KO T cells have deficient CD25 expression and p-stat signaling, 
resulting in failure of IL-2 negative feedback and greatly diminished IL-4 and Gata-3 expression which cripples Th2 differentiation. Therefore, we conclude that HuR is required for IL-2 
homeostasis and initiation of Th2 differentiation via control of CD25 expression.

WS.A.03.5
Liver sinusoidal endothelial cells induce immunosuppressive IL-10-producing Th1 cells via the Notch pathway

K. Neumann1,2, C. Rudolph2, C. Neumann2, M. Janke2, D. Amsen3, A. Scheffold2; 
1University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Charité - Universitätsmedizin Berlin, Berlin, Germany, 3Sanquin and Landsteiner Laboratory for Blood Research, 
Amsterdam, Netherlands.

Introduction: Under homeostasis, liver sinusoidal endothelial cells (LSEC) shift intrahepatic T-cell responses towards tolerance. However, the role of LSEC in the regulation of T cell-
induced liver inflammation is less clear. Here, we studied the capacity of LSEC to modulate pro-inflammatory Th1 cell differentiation.
Materials and Methods: The phenotype of LSEC-stimulated Th1 cells was investigated by in vitro co-culture systems and subsequent cytokine analysis. The immunoregulatory 
function of LSEC-stimulated Th1 cells in vivo was analyzed in a Th1 cell-induced delayed-type hypersensitivity model. By using a γ-secretase inhibitor and Notch1/2 double-deficient 
mice, the relevance of Notch signaling for the IL-10 induction in LSEC-stimulated Th1 cells was studied.
Results: LSEC induced high amounts of the anti-inflammatory cytokine IL-10 in Th1 cells. LSEC-stimulated Th1 cells had no pro-inflammatory capacity in vivo but instead actively 
suppressed an inflammatory Th1 cell-induced delayed-type hypersensitivity reaction in an IL-10-dependent manner. The Notch pathway was identified as a mechanism how LSEC 
trigger IL-10 expression in Th1 cells. LSEC expressed high levels of the Delta-like and Jagged family of Notch ligands and induced expression of the Notch target genes hes-1 and 
deltex-1 in Th1 cells. Blockade of Notch signaling selectively inhibited IL-10 induction in Th1 cells by LSEC.
Conclusions: LSEC induce high IL-10 expression in Th1 cells via the Notch pathway which may contribute to the control of hepatic inflammatory immune responses by induction of a 
self-regulatory mechanism in pro-inflammatory Th1 cells.

WS.A.03.6
The activating receptor NKG2D regulates IL-10 expression in Th1 cells

M. Babic Cac1, Q. Hammer1, B. Polic2, A. Radbruch1, C. Romagnani1; 
1German Rheumatism Research Centre-a Leibniz Institute, Berlin, Germany, 2Faculty of Medicine, University of Rijeka, Rijeka, Croatia.

Introduction: NKG2D is a C-type lectin like activating receptor, mainly expressed on NK cells, as well as on a fraction of T cells. In CD8+ T cells, NKG2D functions as a co-stimulatory 
molecule, and its signaling rescues CD8+ T cell recall responses generated in the absence of CD4+ T cell help. NKG2D+CD4+ T cells have been described in humans and they are 
enriched in inflammatory diseases. However, it is unclear whether NKG2D signaling may directly regulate CD4+ T cell differentiation, functions and immunopathology.
Research Methodology and Results: Here, we provide evidence that a minor population of NKG2D+CD4+ T cells is present ex vivo in different compartments of C57BL/6 mice, and 
explicitly enriched in the bone marrow. Ex vivo isolated NKG2D+CD4+ T cells from bone marrow and spleen preferentially display a Th1 effector/memory phenotype and are reduced 
in T-bet- and STAT4-deficient mice. In line with this finding, we show that the de novo expression of NKG2D can be selectively induced on naïve CD4+ T cells under Th1- but not Th2-
polarizing conditions, mainly through the IL-12/STAT4 axis. Importantly, we also demonstrate that NKG2D+CD4+ T cells generated in vitro as well as in vivo are enriched in IL-10/IFN-
gamma co-producers and that the lack of NKG2D selectively impacts their IL-10 expression.
Conclusions: Our results indicate that NKG2D modulates IL-10 expression in CD4+ Th1 cells and suggest a potential role of this receptor in inducing regulatory features in Th1 cells.
* This work is funded by EU-FP7 Marie Curie Intraeuropean Fellowship to M.B.C.

WS.A.04 Lymphocyte Subsets - Part 1

WS.A.04.1
Functional characterization of different IgG glycosylation variants

D. Kao, F. Nimmerjahn; 
Division of Genetics, Erlangen, Germany.

IgG antibodies are important regulators of the immune system and mediate both pro - and anti- inflammatory responses through distinct binding to activating and inhibitory Fcγ-
receptors on immune cells. It has been shown that the sugar moieties attached to the Asn-297 in the IgG Fc fragment have variable additions of terminal and branching sugar residues 
which influence the overall IgG structure and modulate the different biological IgG activities.
Different IgG glycovariants represent a major source of heterogeneity within every antibody preparation, and therefore may trigger effects ranging from pro-inflammatory to anti- 
inflammatory activity. To determine which residue in the sugar moiety is essential to maintain IgG activity in vivo, we generated minimal glycosylated B cell, tumor and platelet 
specific IgG antibody preparations using the endoglycosidaseS, which results in antibodies containing a single N- acetylglucosamine residue with or without a branching fucose. The 
study showed differences in terms of the requirement of glycosylation for individual mouse and human IgG subclasses. We could observe that a mono or a disaccharide structure 
was sufficient to maintain the activity of the proinflammatory subclasses IgG2c in mice and IgG1 and IgG3 in humans in an FcγR dependent manner. However, binding to C1q was 
reduced to a similar level as seen for aglycosylated IgG. In addition, our findings suggest that even strong reductions in affinities of distinct IgG glycovariants measured for monomeric 
interactions may not be transferred to a reduced IgG activity in vivo.

WS.A.04.2 
Cbl-interacting protein of 85 kDa (CIN85) controls B cell activation by multimerization of intracellular signaling proteins

J. Kühn1, S. Pirkuliyeva1, L. Wong2, S. Becker2, C. Griesinger2, J. Wienands1; 
1University Medical Center Göttingen, Göttingen, Germany, 2Max Planck Institute for Biophysical Chemistry, Göttingen, Germany.

Ligation of the B cell antigen receptor (BCR) triggers a number of intracellular signaling cascades such as mobilization of Ca2+, nuclear translocation of the NFκB transcription factor, 
or activation of the Ras/MAPK pathway. The BCR connects with these events through the intracellular adaptor protein SLP65 also called BLNK. We recently showed that SLP65 
activation depends on complex formation with Cbl-interacting protein of 85 kDa (CIN85). In the absence of CIN85 expression antibody-mediated immune responses are severely 
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compromised in mouse and man. In order to delineate the signaling mechanism of CIN85 we generated a series of chimeric fusion proteins between SLP65 and CIN85 and tested their 
functionality in various read-out systems. In combination with NMR spectroscopy, this approach showed that a C terminal coiled-coil domain in CIN85 trimerizes CIN85 and thereby 
provides a platform for the oligomerization of CIN85-associated proteins including SLP65. In the latter case, large CIN85/SLP65 signalosomes are formed already in resting B cells 
because a given CIN85 trimer contains multiple and independent SLP65 binding sites. The presence of preformed signal complexes in resting B cells facilitates B cell activation on BCR 
ligation. Collectively, our data show that CIN85 organizes BCR effector proteins into signaling-efficient oligomers in order to reduce the activation threshold of the BCR. This explains 
the compromised antibody responses especially to T cell-independent antigens in mice or humans that are deficient for CIN85 expression.

WS.A.04.3
Regulation of virus-specific CD8 T cell responses by galectin-3

S. Sehrawat1, H. Ploegh2, G. Fink2; 
1Indian Institute of Science Education and Research Mohali, Mohali Punjab, India, 2Whitehead Institute for Biomedical Research, Cambridge, MA, United States.

In response to an invading intracellular pathogen CD8 T cells expand massively to resolve the infection. Most of the expanded pathogen-specific effector cells are subsequently 
eliminated by mechanisms that are still not entirely understood. We performed an RNA sequencing on naïve and activated virus specific TCR transnuclear CD8 T cells to get insights 
into the molecules and pathways involved in their function. We discovered that several thousand transcripts either were up or down regulated upon virus induced activation of CD8 T 
cells. We then followed to decipher the role of galectin-3, that was highly up regulated in activated cells. Galectins play multiple stimulatory and inhibitory roles in innate and adaptive 
immunity. We demonstrate that galectin-3 by its intrinsic expression in stimulated virus-specific CD8 T cells acts to constrain anti-gamma herpes virus immunity. Accordingly, animals 
unable to produce galectin-3, because of gene knockout, develop greater anti-MHV68 CD8 T cell responses as demonstrated for multiple MHC class I epitopes and haplotypes using 
a high throughput tetramer technology and intracellular cytokine staining assays. The increased effector T cell responses in deficient animals led to significantly more efficient virus 
control. Our results indicate that targeting galectin-3 in CD8 T cells may enhance responses to a virus infection.

WS.A.04.4
Myeloid derived suppressor cells inhibit cytotoxic T cell immune responses during acute retroviral infection

M. Drabczyk, T. Werner, U. Dittmer, G. Zelinskyy; 
Institute for Virology, University Hospital Essen, Essen, Germany.

Myeloid cells are the key players in induction and regulation of adaptive immune responses. A recently observed population of Myeloid Derived Suppressor Cells (MDSCs) restrains 
the T cell immune response by showing robust suppressive activity. Suppressive influence of MDSCs was observed in different tumor diseases. However, the role of these cells during 
viral infection is not fully understood. Cytotoxic virus-specific CD8+ T Lymphocytes (CTLs) efficiently control acute virus infections but become exhausted when a chronic infection 
develops. In the current study the kinetic analysis of MDSCs during the acute phase of murine Friend retroviral infection was performed. The expansion of MDSCs was detected at 
day 14 post infection which correlated with the decrease of CTLs numbers. The expanded MDSCs suppress the proliferation of CD8+ T cells and production of cytotoxic molecules in 
these cells. Moreover, in vivo depletion of MDSCs resulted in the increased numbers and the improved functionality of virus-specific CD8+ T cells. Additionally, ablation of these cells 
reduced the viral loads. Thus, these results suggest that the population of MDSCs is a promising target for immunotherapy of viral infections.

WS.A.04.5
Thalidomide analogs implicate a novel pathway of immune regulation

P. K. Epling-Burnette, M. S. Beatty, R. L. Swearingen; 
Moffitt Cancer Center, Tampa, FL, United States.

Because of the power of one’s own immune system to destroy cancer, immunotherapy has the potential to significantly improve cancer outcomes. Immunomodulatory drugs 
(IMiDs®), such as thalidomide, reverse inflammation associated with leprosy, activate anti-tumor cytotoxic T-lymphocytes and induce CD8+ T-cell activation under suboptimal antigen 
stimulation. IMiDs are used extensively for the treatment of cancers such as multiple myeloma and myelodysplastic syndrome. A breakthrough discovery identified cereblon, a poorly 
characterized substrate receptor of the DDB1/Cul4/Rbx1 E3-ubiquitin ligase complex, to be the molecular target of IMiDs. To explore this molecule further, immune regulation was 
studied in CRBN deficient mice (C57BL6 crbn-/-). First, these mice exhibit normal limb development, an expanded white blood cell and neutrophil compartment, and higher numbers 
of peripheral and splenic lymphocytes. Mature crbn-/- T-cells proliferate and produce IL-2 in the absence of CD28 co-ligation and under low-affinity antigen stimulation. While T-cells 
fail to display greater competitive reconstitution in congenic host under homeostatic conditions, they are significantly more active than wild-type T-cells in a lethal graft-versus-host 
(GVHD) model suggesting that T-cell receptor signaling is enhanced. MHC-class I mismatched T-cells from crbn-/- mice induce shortened post-transplant survival, greater weight-
loss compared to transplants of wild-type T-cells, and exhibit higher levels of IFNγ production. Microarray data and biochemical studies reveal that cereblon is linked to regulation 
of cellular metabolism and glucose uptake in CD8+ T-cells. Through the first characterization of cereblon deficient mice, our work demonstrates the function of cereblon in T-cell 
signaling and metabolic regulation.

WS.A.04.6
HIV-1 antisense protein (ASP) is a novel CD8+ T cell target

A. Bet1, E. Maze1, A. Bansal2, S. Graff-Dubois1, I. Theodorou1, J. Mesnard3, A. Moris1, P. Goepfert2, S. Cardinaud4; 
1INSERM U1135 Cimi - UMPC, Paris, France, 2U of Alabama at Birmingham, Birmingham, AL, United States, 3CPBS, CNRS, UM5236, Université Montpellier, Montpellier, France, 4INSERM 
U1136 Cimi - UMPC, Paris, France.

ASP is the only known HIV-1 protein encoded by the antisense strand of the proviral genome. Previously, we demonstrated that that ASP is expressed from a conserved open reading 
frame and participates in the induction of autophagy. In parallel, we described T cell recognition of cryptic epitopes from all five alternative reading frames of HIV-1 in individuals who 
were either infected or vaccinated. Importantly, ASP is located in an alternative reading frame of env. Although antibodies to ASP have been detected in patient sera, recognition by 
virus-specific T cells has not been evaluated in HIV-1-infected individuals.
Our current study addresses adaptive immunity to retroviruses by assessing HIV-1 ASP-specific CD8+ T cell responses in seropositive individuals. We hypothesized that HIV-1-infected 
cells in patients efficiently process all viral proteins and therefore present ASP-derived epitopes, resulting in a population of ASP-specific CD8+ T cells. To assess CD8+ T cell responses 
to ASP, we focused on epitopes that were predicted to bind human leukocyte antigen class I (HLA-I) molecules expressed by our patients. Indeed, we observed positive responses 
to the HLA-I-restricted ASP epitopes in individuals who were positive for the associated allele and vIrus. Further analysis showed epitope-specific, polyfunctional CD8+ T cells from 
patients were stimulated by HLA-I matched ASP peptides before and following in vitro expansion. Thus, our results represent the first demonstration of CD8+ T cell-mediated 
immune responses to ASP in HIV-1+ patients. Moreover, this work highlights the immense complexity of retroviral genomes and further validates ASP’s contribution to HIV-1 disease 
progression.

WS.A.05 Extrinsic Factors in the Control of B Cells

WS.A.05.1
BANK1 controls TLR7 signaling in B cells

Y. Wu1, R. Kumar1, I. Georg2, R. Iida1, H. Bagavant1, M. Morell-Hita2, M. E. Alarcon-Riquelme2,1; 
1Oklahoma Medical Research Foundation, Oklahoma City, OK, United States, 2Centro de Genómica e Investigaciones Oncológicas GENYO, Granada, Spain.

BANK1 is a B cell scaffold protein with ankyrin repeats involved in signaling pathways that remain unclear. Our group discovered the genetic association of BANK1 with systemic lupus 
erythematosus (SLE). The risk contribution of BANK1 associated with increased expression of a full-length isoform and pinpointed a conformational protein domain coded by the 
second exon of the gene. This domain, a Toll-like receptor/IL-1 (TIR) is found in Toll-like receptors and TLR signaling adaptors. BANK1 deficiency reduces signaling induced by CpG in 
vitro, leading to reduction in activation of the MAPK p38 and reduced activation of MNK1/2-eIF4E translation initiation pathway. This effect leads to a decrease in the secretion of the 
pro-inflammatory cytokine IL-6.
Based on our in vitro data on CpG induced signaling, we investigated if BANK1 had effects in TLR7 signaling in vivo. TLR7, a nucleic acid sensing molecule is key in development of SLE. 
We produced crosses of Bank1-/- and the lupus B6.Sle1.yaa, a model with a duplicated genomic region containing TLR7/8, translocated to the Y chromosome with disease in males. 
Our preliminary results show that BANK1 deficiency reduces total IgG but not IgM, IgG2c anti-dsDNA antibodies, kidney disease and mortality. The levels of IL-6 in serum are also 
partially reduced. Lack of BANK1 restores mature and recirculating B cell numbers in spleen and bone marrow and modifies the presence of activity markers of B cells but not T cells.
Our results show that BANK1 disrupts TLR7-mediated signaling and supports its role as a susceptibility gene for SLE.
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WS.A.05.2
Bacterial suspension activates B cell differentiation and IL-10 production via Toll-Like receptor-2 recognition

A. Salazar1,2, A. Castillo-Albarran1, J. Nieto1, J. Galicia-Carreon1,2, M. C. Jimenez-Martinez1,2; 
1Institute of Ophthalmology, Mexico City, Mexico, 2Faculty of Medicine. UNAM, Mexico City, Mexico.

Bacterial suspensions (BS) are used to improve immune response in patients with respiratory infections. BS are constituted by a mixture of bacterial antigens derived from different 
bacterial species; species included in these lysates are 14 different bacteria: S. pneumoniae, K. pneumoniae, B. catarrahalis, S. aureus, H. influenza, S. alpha, and beta, S. faecalis, 
S. epidermidis, B. pertussis, Proteus sp., Pseudomonas sp., E. coli, and C. pseudodiphteriae (BS-14) It has been suggested that BS activate innate response through TLR, however if 
BS-14 are able to induce B cell activation is not known and this was the aim of our study. Peripheral mononuclear blood cells (PBMC) were obtained from healthy donors and cultured 
with/without BS-14 (IPI ASAC Pharma®) at different concentrations, after stimulation with BS-14, supernatant were collected and IL-2, IL-4, IL-6, IL-10, TNF, IFN-γ, and IL-17A 
(BD Biosciences®), were measured with cytometric bead arrays. PBMC were harvested at 24, 48 and 72 h, labelled against anti- CD19, CD38, CD5, CD1d, CD69, IL-10 or TLR2 (BD 
Biosciences®), and analysed by flow cytometry. We observed dose-dependent increased activation of CD19+. After 72 h we observed a diminished frequency of B cells precursors and 
expansion of transitional B cells, these cells were TLR2+ cells. A significant increased concentration of IL-10 and IL-6 was observed at 24h and 48 h after BS-14 stimulation. BS induces 
expansion of transitional B cells and IL-10 production through TLR2 recognition.

WS.A.05.3
Regulation of B cell immunity by interferons

B. C. Mindt1, C. U. Dürr1, J. H. Fritz1,2; 
1Complex Traits Group, Department of Microbiology and Immunology, McGill University, Montreal, QC, Canada, 2Department of Physiology, McGill University, Montreal, QC, Canada.

Introduction: Interferons (IFN) are key effector molecules in antiviral and antibacterial immunity and in addition exert a variety of immunomodulatory functions in health and disease. 
While it is well established how type I IFN regulate adaptive immune responses, the role of type III IFN (IFN-III) in this context remains largely elusive.
Materials and Methods: Total and antigen-specific serum antibody levels were measured either at steady state or after immunization with NP-Ficoll, phycoerythrin in the absence 
or presence of polyinosinic:polycytidylic acid (pI:C) or infection with a sublethal dose of influenza A virus (A/Puerto Rico/8/1934(H1N1)) by enzyme-linked immunosorbent assay. 
Frequencies of mature peripheral B cell subsets were determined by multicolor flow cytometry.
Results: Mice lacking a functional IFN-III receptor (IL-28Rα-/-) exhibited significantly altered levels of serum immunoglobulin (Ig) A, IgG2b, IgG3 and IgE under homeostatic conditions. 
Moreover, compared to wild-type controls IL-28Rα-/- animals harbor significantly increased frequencies and numbers of splenic marginal zone B cells and IgA+ B cells in the small 
intestinal lamina propria. Immunization with T cell-independent and T cell-dependent antigens as well as infection with a pathogenic lung virus resulted in elevated antigen-specific B 
cell responses in IL-28Rα-deficient mice.
Conclusions: Our observations suggest that IFN-III regulate natural antibody production and antigen-specific B cell responses in a direct and/or indirect manner.

WS.A.05.4
Optimal T cell activation and B cell antibody responses in vivo require the interaction between LFA-1 and kindlin-3

V. L. Morrison1, L. M. Uotila2, M. Llort Asens2, T. Savinko2, S. C. Fagerholm2; 
1University of Glasgow, Glasgow, United Kingdom, 2University of Helsinki, Helsinki, Finland.

Introduction: Kindlin-3 is an important integrin regulator that binds to the beta2 integrin cytoplasmic part. It is mutated in the rare genetic disorder, LADIII, that is characterized by 
defective neutrophil trafficking and platelet function, leading to recurrent bacterial infections and bleeding. We have previously reported that the mutation TTT/AAA of the beta2-
integrin cytoplasmic tail, which abolishes the binding of kindlin-3 to the integrin, results in impaired integrin activation to its high affinity state, and therefore reduced integrin 
function. Whether or not the integrin/kindlin interaction regulates T or B cell activation in vivo is unclear at present.
Materials and Methods: TTT/AAA-beta2-integrin knock-in (KI) mice and T cell receptor transgenic (OT-II) KI mice, where the integrin/kindlin connection has been disrupted were used.
Results: Basal T cell activation status in these animals in vivo is normal, but they display reduced T cell activation by wild type antigen-loaded dendritic cells in vitro. In addition, T cell 
activation in vivo is reduced. Basal antibody levels are also normal in TTT/AAA-beta2-integrin knock-in mice, but B cell numbers in lymph nodes, and IgG and IgM production after 
immunization are reduced.
Conclusions: We show that the integrin/kindlin interaction is required not only for trafficking of immune cells, but also for T cell activation and B cell antibody responses in vivo. These 
results imply that the immunodeficiency found in leukocyte adhesion deficiency type III patients, in addition to being caused by defects in neutrophil function, may also, in part, be 
due to defects in lymphocyte trafficking and activation.

WS.A.05.5
TLR4- and IFNγR-signaling drive hematopoietic stem cell expansion and common lymphoid progenitor depletion in a model of chronic endotoxemia

A. Liu1, Y. Wang1, N. Scharping1, Y. Ding2, I. Baez3, K. Payne3, L. Borghesi1; 
1University of Pittsburgh School of Medicine, Pittsburgh, PA, United States, 2University of Pittsburgh Graduate School of Public Health, Pittsburgh, PA, United States, 3Loma Linda 
University, Loma Linda, CA, United States.

Introduction: Bone marrow hematopoietic stem and progenitor cells (HSPCs) are activated by toll-like receptors (TLRs), including the endotoxin receptor TLR4, in vitro. In vivo, 
however, it remains unclear whether HSPCs directly sense TLR ligand or whether HSPC activation occurs indirectly through other cell intermediates. Here, we examine the cellular 
mechanisms underlying murine HSPC activation and functional skewing in an in vivo model of chronic low-dose lipopolysaccharide (LPS).
Method: Using adoptive transfer approaches, we show that the requirement for TLR4 is hematopoietic-intrinsic, and largely independent of non-hematopoietic cell-mediated 
mechanisms. We show that HSPCs directly sense low-dose endotoxin in vivo. We also establish the differential contribution of interferon gamma (IFNγ) to select HSPC changes. 
Emerging evidence in mouse models reveals that chronic endotoxemia, a feature of clinically significant conditions including obesity and HIV/AIDS, disrupts HSPC proliferation and 
differentiation. While human HSPCs respond to LPS in vitro, the in vivo consequences of chronic endotoxin have not been established. Using humanized mice, we show that persistent 
endotoxin activates human HSPC proliferation and severely compromises B lymphopoiesis.
Conclusion: Together, our findings show that murine HSPCs directly respond to endotoxin in vivo and that persistent LPS, a feature of several diseases of global health significance, 
impairs human hematopoiesis.

WS.A.05.6
Impact of intestinal immune induction on compartmentalized IgA production in submandibular/sublingual salivary glands

P. Brandtzaeg1,2, A. Aase3, H. Sommerfelt4, M. Bolstad5, R. J. Cox6, N. Langeland7, A. B. Guttormsen8, H. Steinsland9, S. Skrede10, L. B. Petersen11; 
1Oslo Univ.Hospital Rikshospitalet, Oslo, Norway, 2Centre for Immune Regulation, Univ. of Oslo, Oslo, Norway, 3Norwegian Inst.of Public Health, Oslo, Norway, 4Centre for International 
Health, Univ. of Bergen, Bergen, Norway, 5Norwegian Inst. of Public Health,, Oslo, Norway, 6Dept. of Clinical Science, Univ.of Bergen, Bergen, Norway, 7Div. for Infectious Disease, Dept. 
of Medicine, Univ. of Bergen, Bergen, Norway, 8Dept. of Clinical Medicine, UnIv. of Bergen and Haukeland Hosp., Bergen, Norway, 9Dept. of Biomedicine, Univ. of Bergen, Bergen, Norway, 
10Div. for Infectious Disease, Dept. of Medicine, Haukeland Univ. Hospital, Bergen, Norway, 11Norwegian Inst. of Public Health, Oslo, Norway.

Introduction: IgA antibodies in saliva could be attractive as a noninvasive readout for intestinal immune induction but has failed in previous studies. This is surprising because the 
salivary glands participate in integrated homing of mucosal B cells.
Materials and Methods: Considering the compartmentalization of the immune system, we measured antibody responses in various biological samples from 30 healthy volunteers 
who were infected by drinking a suspension of wild-type enterotoxigenic Escherichia coli (ETEC). IgA and IgG specific for these bacteria were quantified in serum, intestinal lavage, 
lymphocyte supernatants (ALS), and parotid and sublingual/submandibular secretions.
Results: We observed a substantial elevation of serum antibody levels, and also a strong IgA response in ALS and lavage against the challenge strain, but not against a heterologous 
ETEC strain. In the sublingual/submandibular secretions, 93% of the volunteers responded with > 2-fold increased levels of IgA against the challenge strain, whereas the 
corresponding response in parotid secretions was only 67% (p=0.039). To exclude that the increased IgA titer was due to decreased flow rate, albumin was used as an internal marker. 
Furthermore, strong correlations occurred between IgA titres against the challenge strain in sublingual/submandibular secretions and both in lavage (r=0.69, p<0.0001) and ALS 
(r=0.70, p<0.0001).
Conclusions: These results are best explained by preferential homing of IgA-expressing B cells from gut-associated lymphoid tissue to sublingual/submandibular rather than to parotid 
glands. As a consequence, targeted collection of salivary fluid from underneath the tongue, and not whole saliva, seems to be a preferential noninvasive proxy for intestinal immune 
induction.
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WS.B.01 Generation of Allergen Specific Immune Responses

WS.B.01.1
Massively expanded Foxp3+ regulatory T cells directed against airborne antigens display non-overlapping target specificity with Th2 cells

P. Bacher1, O. Kniemeyer2, A. Schönbrunn1, N. Koester-Eiserfunke2, B. Sawitzki1, M. Assenmacher3, E. Rietschel4, A. Steinbach4, O. Cornely4, C. Schwarz1, M. Worm1, A. Brakhage2, A. Thiel1, 
A. Scheffold1,5; 
1Charité-Universitätsmedizin Berlin, Berlin, Germany, 2Hans Knoell Institute (HKI) Jena and Friedrich Schiller University Jena, Jena, Germany, 3Miltenyi Biotec GmbH, Bergisch Gladbach, 
Germany, 4University Hospital of Cologne, Cologne, Germany, 5German Rheumatism Research Centre (DRFZ) Berlin, Berlin, Germany.

Introduction: Foxp3+ regulatory T cells (Treg) are thought to play a central role in maintaining tolerance against harmless antigens at mucosal sites. However, which antigens are 
actually recognized by Treg in particular in humans is so far unknown.
Methods: We used antigen-induced CD154 (CD40L) versus CD137 (4-1BB) expression, to characterize human Treg and conventional T cells (Tcon) specific for environmental antigens in 
peripheral blood.
Results: We show that a surprisingly high frequency of CD4+CD25+CD127-Foxp3+ Treg in peripheral blood of healthy adults but not in cord blood is specific for environmental airborne 
antigens (e.g. plant pollen, house dust mite, airborne fungi). The majority of Treg are Helios+, have demethylated TSDR and possess potent antigen-specific in vitro suppressive 
activity. Intriguingly, Treg numbers exceed conventional memory T cells against the same environmental antigens, indicative of tolerance. In allergic subjects, this Treg dominance 
is abrogated, due to a massive expansion of conventional Th2-type memory cells, despite the continuous presence of functional Treg. Strikingly, analysis of single proteins of the 
prevalent airborne fungus A. fumigatus in allergic donors revealed that Treg and Th2 cells display non-overlapping target specificities.
Conclusion: Our data identify airborne environmental antigens as a major target of human Treg, suggesting that formation of antigen-specific Treg potently prevents allergy 
development. Furthermore we provide an explanation how allergen-specific Th2 responses can escape massive Treg control due to selective targeting of proteins not protected by a 
specific Treg response.

WS.B.01.2
Tolerogenic dendritic cells generated by activin-A-induced regulatory T cells protect against allergic asthma through the instruction of Foxp3+ regulatory T cells

M. Semitekolou1, I. Morianos1, T. Sparwasser2, G. Xanthou1; 
1Biomedical Research Foundation of the Academy of Athens, Athens, Greece, 2Institute of Infection Immunology, TWINCORE, Centre for Experimental and Clinical Infection Research, A Joint 
Venture Between the Medical School Hannover and the Helmholtz Centre for Infection Research, Hannover, Germany.

Introduction: Our previous studies have uncovered the cytokine activin-A as a novel inducer of regulatory T cells (activin-A-iTregs) that protect against experimental asthma. Still, the 
cellular and molecular mechanisms underlying the suppressive functions of activin-A-iTregs remain elusive. In the present study, we hypothesized that activin-A-iTregs inhibit Th2 
cell-driven responses through induction of tolerogenic dendritic cells (DCs).
Materials and methods: We adoptively transferred allergen-primed activin-A-iTregs into immunodeficient mice and examined their effects on CD11c+DC responses.
Results: Our findings reveal that act-Treg-modified DCs exhibit an immature phenotype, reflected by low expression of MHC-II, CD80, CD86 and CCR7, impaired capacity to 
uptake antigen and traffic to the draining lymph nodes and attenuated IL-12, IL-6 and TNF-α release in response to LPS stimulation. Moreover, act-Treg-modified DCs display poor 
immunostimulatory potential, exemplified by decreased ability to prime the proliferation and cytokine release by allergen-specific Tg(DO11.10) T responders in vitro and upon 
adoptive co-transfer in vivo. Importantly, administration of act-Treg-modified DCs protects against experimental asthma both in preventive and therapeutic protocols mainly 
through the de novo generation and expansion of Foxp3+ Tregs. In fact, depletion of CD4+Foxp3+Tregs in DEREG mice before act-Treg-modified DC transfer hampers the suppressive 
capacities of act-Treg-modified DCs, demonstrated by exacerbated asthma manifestations and overactive Th2 cell responses. Disruption of PD-1 signaling, hinders the capacity of 
activin-A-iTreg cells to generate tolerogenic DCs, highlighting the involvement of the regulatory PD-1/PDL-1 pathway.
Conclusions: Our findings unravel a novel immunoregulatory circuit encompassing activin-A-iTreg cells, tolerogenic DCs and Foxp3+ Tregs, critical for the regulation of allergic asthma.

WS.B.01.3
T cell-derived exosomes suppress casein-induced delayed-type hypersensitivity reaction in mice

K. Bryniarski, M. Santocki, K. Nazimek, M. Ptak, W. Ptak; 
Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland.

Introduction. Recently we have described murine suppression mechanism mediated by T CD8+ suppressor (Ts) cell-derived exosomes carrying miRNA-150 in hapten-induced contact 
sensitivity [Bryniarski et al. J Allergy Clin Immunol 2013;132:170-181] and ovalbumin-induced delayed-type hypersensitivity (DTH). Activation of DTH is observed during the course 
of casein-induced allergy. Therefore, current studies investigated if mice could be immunized with casein to induce DTH as well as if this response could be suppressed by analogous 
exosome-dependent mechanism.
Methodology. CBA/J mice nourished with casein-free feed were injected intradermally with optimal dose of casein-saline solution and then DTH was elicited by intradermal injection 
of casein-saline solution into both ears. For induction of Ts cell-exosome generation, mice were injected intravenously with casein-conjugated erythrocytes followed by casein 
intradermal immunization. Supernatant of lymph node and spleen Ts lymphocyte culture was filtered and ultracentrifuged (100.000g) and pelleted exosomes were tested for their 
suppressive activity in casein-induced, active or adoptively transferred DTH.
Results. Casein-immunized mice expressed significant ear swelling after DTH elicitation. Furthermore, casein tolerized mice produced functionally active Ts cell-derived exosomes 
that, when incubated with DTH effector lymphocytes, suppressed adoptively transferred reaction as well as, when injected into actively immunized mice, alleviated symptoms of 
active allergy.
Conclusions. We are able to elicit casein-specific DTH response in mice by intradermal immunization with casein-saline solution. Furthermore, this DTH response could be suppressed 
by Ts cell-derived exosomes carrying miRNA-150 and shown previously to act antigen-specifically. Described mechanism may be applied to targeted therapy of allergic inflammation 
induced by protein antigens.
Supported by 2013/11/B/NZ6/02041.

WS.B.01.4
Perinatal exposure to galactooligosaccharides/inulin prebiotics prevent food allergy by protecting intestine and promoting tolerance

L. Castan1,2, G. Bouchaud2,1, J. Chabauty2, P. Aubert3, M. Neunlist3, A. Magnan1, M. Bodinier2; 
1INSERM UMR 1087/ CNRS 6291, Institut du Thorax, Nantes, France, 2INRA BIA UR 1268, Nantes, France, 3INSERM U913, Institut des maladies de l’appareil digestif, Nantes, France.

Aims: Food allergies are increasing, and no treatment exists, thus a strategy to prevent or reduce allergies would consist of modulating the host microbiota using either allochthonous 
bacteria or nondigestible food ingredients that can regulate the autochthonous microbiota, such as prebiotics. This study aimed to analyze the preventive effects of prebiotic feeding 
during perinatal and postweaning periods in a mouse model of food allergy.
Method: In our model, mice were exposed to prebiotics (GOS/Inulin) either via their mother during pregnancy and breast feeding period only or also via food during post-weaning 
period. Then, they were intraperitoneally sensitized to wheat proteins to induce a systemic response and then exposed orally to the same allergen.
Results: Mice were protected against food allergy and display lower clinical score, body temperature variation and specific IgE and histamine levels compared to mice with normal 
diet. Moreover prebiotics intake either via mother alone or combine with post-weaning period reinforces intestinal permeability without affecting motility. Immunity was also 
modified by prebiotics supplementation in diet as shown by the increase of TGF-β secretion by splenocytes associated with the increase of regulatory T cells frequency. A local 
decrease in IL-5 and IL-10 production together with an increase of IFN-γ production is also observed in mice reflecting the immune modulatory effect of prebiotics during perinatal 
periods.
Conclusion: Prebiotic supplemented diet during perinatal period protect against food allergy by decreasing levels of marker of allergy, clinical symptoms and intestinal permeability. 
Moreover, prebiotics also modulate immune reaction during allergy toward tolerance.

WS.B.01.5
The effect of early postnatal colonisation of newborns by probiotic vaccine Colinfant New Born on allergy incidence and Tregs

J. Hrdy1, O. Novotna1, K. Vlachynska2, L. Prokesova1; 
1First Faculty of Medicine, Charles University in Prague, Prague, Czech Republic, 2Institute for the Care of Mother and Child, Prague, Czech Republic.

Allergies belong to the most common diseases with steadily increasing incidence. Probiotics are believed to prevent or reduce allergy development. Nevertheless, the mechanism 
of their beneficial effect is still poorly understood. Immune characteristics of peripheral blood regulatory T cells (Tregs) of probiotic colonized and non-colonized children of allergic 
mothers (high risk children) and non-colonized children of healthy mothers were compared. Children were colonized by Colinfant New Born (E. coli O83:K24:H31) within 3 days 
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after birth and followed longitudinally. Proportion and functional properties of Tregs were estimated by flow cytometry in relation to children’s allergy status. Probiotic colonization 
decreases allergy incidence in high-risk children. The proportion of Tregs in peripheral blood of children suffering from allergy tends to be higher; but on the contrary, MFI of FoxP3 
was significantly decreased in the allergic group. Intracellular presence of regulatory cytokines IL-10 and TGF-beta was also lower in allergic children. Probiotic colonized children have 
considerably increased regulatory potency of Tregs (MFI of FoxP3 and intracellular presence of regulatory cytokines) in comparison to non-colonized children. The beneficial effect 
of probiotics on newborn immature immune system could be, at least partially, explained by the modulating immune function of Tregs. Although we detected increased proportion 
of Tregs in peripheral blood of allergic children, their functional properties were decreased in comparison with Tregs of healthy children. We suggest increased proportion of Tregs in 
allergic children reflects an effort to compensate impaired function of Tregs. This work was supported by AZV CR 15 - 26877A and PRVOUK P25/LF1/2.

WS.B.01.6
The environment alters allergenicity of ragweed pollen

S. Liu1, M. Debiasi1, C. B. Anea1, G. Karrer2, A. Bellaire3, P. Chaturvedi4, W. Weckwerth4, M. M. Epstein1; 
1Department of Dermatology, DIAID, Medical University of Vienna, Vienna, Austria, 2University of Natural Resources and Applied Life Sciences, Vienna, Austria, 3Department of Botany and 
Biodiversity Research, University of Vienna, Vienna, Austria, 4Department of Molecular Systems Biology, University of Vienna, Vienna, Austria.

Introduction: Ambrosia artemisiifolia, commonly known as ragweed, is a highly invasive plant with pollen that causes severe allergy. We sought to establish an experimental mouse 
model of ragweed pollen-induced allergic disease and to determine whether the environment alters pollen allergenicity.
Materials and methods: Ragweed (Ambrosia artemisiifolia) pollen (Allergon, Sweden and ALK-Abelló, Denmark), pollen samples collected from urban and rural areas of Austria 
and pollen treated under different environmental conditions such as changes in pH, temperature and pollutants were used to induce allergic asthma in 6-8 week old female BALB/c 
mice. We administered treated and untreated ragweed pollen (0.1-100 μg) suspended in 50 µl PBS intranasally 6 times over a 3-week period and 72h after the last pollen challenge, 
evaluated the mice for lung and airway inflammation, mucus secretion and serum ragweed-specific IgG1.
Results: Ragweed pollen induced dose-dependent allergic airway and lung inflammation, mucus hypersecretion, and IgG1 antibody production. We observed differences in the 
severity of disease dependent upon the area that the pollen was harvested from with urban pollen inducing more severe allergic disease compared with rural pollen. Furthermore, 
when we mimicked environmental conditions, such as acid rain, heat waves and pollution by treating pollen with high temperatures, low pH and certain pollutants, e.g. ozone, we also 
observed changes in disease severity.
Conclusion: Taken together, our data demonstrate that inhalation of environmentally-treated pollen and pollen obtained from distinct environments alter ragweed pollen allergenicity 
in this mouse model. This research was supported by EC-FP7-ATOPICA project, grant no. 282687.

WS.B.02 Control of Inflammation in Autoimmune Diseases

WS.B.02.1
Transient ablation of Foxp3+ regulatory T cells unleashes overt diabetes in the NOD model of human type 1 diabetes

D. Watts1,2, M. Janßen1,2, A. Hommel3,2, T. Sparwasser4, S. Schallenberg1, E. Bonifacio3,2, K. Kretschmer1,2; 
1Molecular and Cellular Immunology/Immune Regulation, DFG-Center for Regenerative Therapies Dresden (CRTD), Technische Universität Dresden, Dresden, Germany, 2Paul Langerhans 
Institute Dresden (PLID), German Center for Diabetes Research (DZD), Dresden, Germany, 3Preclinical Approaches to Stem Cell Therapy-Diabetes, DFG-Center for Regenerative Therapies 
Dresden (CRTD), Technische Universität Dresden, Dresden, Germany, 4Institute for Infection Immunology, TWINCORE, Center for Experimental and Clinical Infection Research, a Joint 
Venture between the Medical School Hannover (MHH) and the Helmholtz Center for Infection Research (HZI), Hannover, Germany.

In autoimmune diabetes, Foxp3+ regulatory T (Treg) cells have been implicated in both the breakdown of self-tolerance and the autoimmune protection of insulin-producing beta 
cells of the pancreas. In fact, the important role of Foxp3+ Treg cells in protection from autoimmune diabetes is highlighted by the notion that type 1 diabetes represents a major 
component of the IPEX syndrome that affects humans with abrogated Treg cell function due to mutations in the FOXP3 gene. In contrast, the manifestation of autoimmune diabetes 
in mice with constitutive Foxp3 deficiency or upon punctual Foxp3+ Treg cell ablation has not been reported thus far. This striking difference to human IPEX patients has limited the 
exploitation of mice with Treg cell deficiency in studies on pancreatic beta cell autoimmunity.
Here, we report on the generation and characterization of a novel NOD model with transgenic expression of a human diphtheria toxin receptor-GFP fusion protein selectively 
in Foxp3+ Treg cells (NOD.Foxp3GFP-DTR). Our results show that acute but transient ablation of Treg cells in adult NOD.Foxp3GFP-DTR females was sufficient to promote rapid 
progression to overt diabetes within 7 days after diphtheria toxin (DT) administration, in the absence of systemic autoimmune symptoms. Transient loss of Treg cell suppression 
unleashed a well-defined cascade of events in pancreatic lymph nodes and within pancreatic islets that involved different immune cell type and effector mechanisms, ultimately 
resulting in massive beta cell loss. Notably, treatment with anti-CD3 mAbs after DT-mediated Treg cell ablation efficiently interfered with massive insulitis and diabetes progression.

WS.B.02.2
Novel B cell-derived peptide regulation of homeostatic T-cell trafficking is subverted in rheumatoid arthritis

H. M. McGettrick1, M. Chimen2, A. Martin3, F. Barone1, L. Walker4, A. Filer1, K. Raza1, C. D. Buckley1, P. Narendran2, G. Rainger2; 
1Rheumatology Research Group, University of Birmingham, Birmingham, United Kingdom, 2School of Clinical and Experimental Medicine, University of Birmingham, Birmingham, United 
Kingdom, 3School of Cancer Sciences, University of Birmingham, Birmingham, United Kingdom, 4UCL Medical School, London, United Kingdom.

A rheumatoid arthritis, inappropriate recruitment of T-cells into the joint contributes to disease pathogenesis and joint destruction. We examined the ability of adiponectin to regulate 
the migration of T-cells.
Lymphocytes were isolated from healthy donors and RA patients. Lymphocyte migration across TNF+IFN-stimulated endothelial cells was assessed ex vivo using phase-contrast 
microscopy. In vivo, lymphocyte migration was assessed in a model of zymosan-driven peritoneal inflammation.
Adiponectin inhibited the migration of human lymphocytes across inflamed endothelium in a dose dependent manner. This effect was lost when B-cells were absent, but could 
be regained by the addition of supernatants from adiponectin-stimulated B-cells. Mass spectrometry identified the adiponectin induced B-cell-derived agent as a small peptide, 
subsequently named PEPITEM. In vitro, PEPITEM blocks T-cell migration by stimulating endothelial cells to release sphingosine-1-phosphate, a known regulator of T-cell migration. 
In zymosan-induced peritonitis, T-cell recruitment was significantly increased in B-cell deficient animals compared to wild-type controls, and this was ameliorated by treatment with 
synthetic PEPITEM. B-cells isolated from patients with RA expressed lower levels of adiponectin receptors compared to healthy controls and were unable to respond to adiponectin. 
Consequently, T-cells from patients with RA were released from the inhibitory effects of adiponectin on transmigration. Excitingly the full effect of adiponectin was rescued by the 
therapeutic use of exogenous PEPITEM.
We have identified a novel endogenous peptide (PEPITEM) mediated pathway that suppresses T-cell recruitment across inflamed endothelium, which is dysfunctional in patients with 
RA. We hypothesise that modulating the adiponectin-PEPITEM pathway has therapeutic potential for RA.

WS.B.02.3
Cutaneous 4-1BB/4-1BBL signaling is crucially involved in the induction of itch and inflammation

K. Holz1, V. Kupas1, C. Baumann1, L. Klenner1, N. Sucker1, M. Schneeweiß1, M. Maurer2, S. Beissert3, T. Luger1, S. Ständer1, K. Loser1; 
1University of Muenster, Muenster, Germany, 2Dept. of Dermatology and Allergy, Charite, Berlin, Germany, 3Dept. of Dermatology, TUD, Dresden, Germany.

The costimulatory receptor 4-1BB (CD137) exerts immunostimulatory and regulatory effects during inflammation, autoimmunity and cancer. To analyze the effects of 4-1BB/4-1BBL 
interactions on cutaneous immunity in vivo, we generated transgenic (tg) mice overexpressing 4-1BB in basal keratinocytes. Interestingly, at the age of 12 weeks tg mice showed an 
increased scratching frequency and developed inflammatory skin lesions at the ears, snouts and neck, which were characterized by the infiltration of T cells and mast-cells into the 
dermis, thus pointing to a prurigo-like skin disease. The phenotype was clearly mediated by 4-1BB/4-1BBL signaling since administration of 4-1BB-neutralizing antibodies resulted 
in amelioration of disease. Systemic treatment of tg mice with antihistamines or breeding them to KitW-sh mutants lacking mast-cells did not reduce itch or resolve inflammation 
pointing to a minor role of mast-cells during 4-1BB-induced inflammation. However, treatment with aprepitant completely prevented disease development in tg mice and after this 
immunofluorescence staining revealed a reduced density of intraepidermal sensory neurons in the skin from aprepitant-treated tg mice compared to PBS-treated controls. Moreover, 
CD8+ T cells secreting the itch-associated cytokine IL-31 were significantly increased in lesional skin from tg compared to non-lesional skin from the same animal or wt controls 
suggesting an important role of CD8+ T cells and IL-31 during disease development. In support of this we could prevent disease onset in tg mice by antibody-mediated depletion of 
CD8+ T cells, thus most likely indicating an effect of T cell-secreted IL-31 on the activation of sensory neurons during 4-1BB-induced itch and inflammation.

WS.B.02.4
Regulatory CD19+CD24hiCD38hi B cells are decreased in patients with atherosclerosis and have impaired interleukin-10 production

I. E. Dumitriu, P. Baruah, S. Dinkla, J. C. Kaski; 
St. George’s University of London, London, United Kingdom.

Introduction: B-lymphocytes have critical roles in the inflammatory process that drives atherosclerosis. In animal models, conventional B2 B cells promote atherosclerosis, whilst 
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innate B1a B cells are protective. B cells with regulatory function (Bregs) have been identified in animals and humans and have been implicated in the pathogenesis of autoimmunity. 
Whether Bregs have a role in atherosclerosis is not currently known. We aimed to analyse the Breg subset in patients with atherosclerosis.
Materials and methods: CD19+CD24hiCD38hi Bregs were quantified in patients with atherosclerosis (myocardial infarction, MI, n=60; and stable angina, SA, n=40), and in healthy 
subjects (n=30) using flow cytometry. Interleukin-10 (IL-10) production was quantified by intracellular staining.
Results: The percentage and absolute number of circulating Bregs was markedly reduced MI and SA patients compared to healthy subjects. No differences were noted in total, mature 
or memory B cells, suggesting a specific depletion of the Breg cell subset. Bregs from MI and SA patients produced significantly less IL-10 in response to CpG and CD40L compared to 
Bregs from healthy subjects, while the production of IL-10 from mature and memory B cells was not impaired. Molecular mechanisms that underlie defects in Bregs in patients with 
atherosclerosis are being characterised.
Conclusions: Our data show for the first time that patients with atherosclerosis harbour marked numerical and functional deficits in Breg cells that may tip the balance in favour of 
pro-inflammatory B and T lymphocytes. A better understanding of these defects may reveal novel targets for therapies to tackle inflammation in atherosclerosis.

WS.B.02.5
Relevance of the aryl hydrocarbon receptor in the disease progression of murine and human systemic lupus erythematosus

C. Baumann1, E. Hesse1, K. Holz1, L. Klenner1, N. Sucker1, M. Schneeweiß1, A. Jacobi2, C. Esser3, T. A. Luger1, K. Loser1; 
1Department of Dermatology, University of Münster, Münster, Germany, 2Department of Rheumatology and Clinical Immunology, University of Münster, Münster, Germany, 3Leibniz 
Research Institute for Environmental Medicine (IUF), University of Düsseldorf, Düsseldorf, Germany.

Systemic lupus erythematosus (SLE) results from a loss of mechanisms controlling self reactivity. It has been shown that CD40-CD40 ligand (CD40L) interaction on immunocompetent 
cells is able to break established immunotolerance. Accordingly, transgenic mice overexpressing CD40L in the skin (K14-CD40L tg) spontaneously develop SLE-like dermatitis 
and nephritis, both initiated by the presence of autoreactive CD8+ T-cells. To study the effects of the transcription factor aryl hydrocarbon receptor (AhR), known to control T-cell 
activation, on CD40L-induced systemic autoimmunity, K14-CD40LxAhR-/- mice were generated. Since we could show that AhR is highly up-regulated in lesional skin and pathogenic 
T-cells from tg mice compared to wt controls, we speculated that AhR might be critically involved in disease development and progression. Surprisingly, double mutants showed a 
delayed onset of disease and a reduced severity of autoimmune dermatitis compared to tg controls. Additionally, double mutants exhibited a rescued renal function and in contrast 
to tg controls, serum-autoantibodies were not detectable. Gene expression analysis revealed a reduction of IL-17, IL-22 and STAT3 in CD8+ T-cells from double mutants compared to 
tg animals, resulting in a decreased migration of pathogenic CD8+ T-cells to lesional skin and the amelioration of dermatitis. In line with our mouse model, AhR was up-regulated in 
lesional skin from SLE-patients compared to healthy donors. Moreover, we observed increased numbers of AhR expressing CD8+ T-cells in peripheral blood mononuclear cells from 
SLE-patients versus healthy donors. Together, our data suggest that AhR might be crucial for the development and progression of SLE in mice and humans.

WS.B.02.6
Multiple sclerosis-associated genetic variants of CD226 impair regulatory T cell function

A. Willing, M. Piédavent-Salomon, J. B. Engler, K. Steinbach, S. Bauer, B. Eggert, F. Ufer, N. Kursawe, S. Wehrmann, J. Jäger, S. Reinhardt, M. A. Friese; 
Institut für Neuroimmunologie und Multiple Sklerose, Zentrum für Molekulare Neurobiologie Hamburg, Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany.

Multiple sclerosis (MS) is a T-cell driven inflammatory disease of the central nervous system involving demyelination and axonal loss leading to progressive neurological deficits. 
Recent association studies have linked numerous genetic variants with an increased risk for MS, although their functional relevance remains largely unknown. Here we investigated 
phenotypical and functional consequences of a genetic variant in the CD226 gene, which predisposes to MS, among other autoimmune diseases. Phenotypically, effector and 
regulatory CD4+ memory T cells of healthy individuals carrying the predisposing CD226 genetic variant showed, in comparison to carriers of the protective variant, reduced surface 
expression of CD226 and an impaired induction of CD226 after stimulation. This haplotype-dependent reduction in CD226 expression on memory T cells was abrogated in MS patients, 
as CD226 expression was comparable to healthy risk haplotype carriers irrespective of genetic variant. Functionally, Foxp3-positive regulatory T cells from healthy carriers of the 
genetic protective variant showed superior suppressive capacity, which was again abrogated in MS patients. Mimicking the phenotype of human CD226 genetic risk variant carriers, 
regulatory T cells derived from Cd226-deficient mice showed similarly reduced inhibitory activity, eventually resulting in an exacerbated disease course of experimental autoimmune 
encephalomyelitis, the animal model of MS. Therefore, by combining human and mouse analyses we show that CD226 exhibits an important role in the activation of regulatory T cells, 
with its genetically imposed dysregulation facilitating autoimmunity.
This study was supported by the Deutsche Forschungsgemeinschaft Emmy Noether-Programme (FR1720/3-1) to M.A.F..
A.W. and M.P.-S. contributed equally to this work.

WS.B.03 Clinics, Pathophysiology and Genetics of Primary Immunodeficiency Diseases

WS.B.03.1
Cytidine triphosphate synthase 1 deficiency in humans reveals its central role in lymphocyte proliferation

E. Martin1, N. Palmic1, S. Sanquer2, C. Lenoir1, F. Hauck1, C. Mongellaz3, S. Fabrega4,5, P. Nitschké1, C. Picard1,5, A. Fischer1, P. Arkwright6, S. Latour1; 
1Imagine Institut, Paris, France, 2Hôpital Necker Enfants-Malades, Paris, France, 3Institut de Génétique Moléculaire, Montpellier, France, 4Université Paris Descartes, Paris, France, 5Hôpital 
Necker - Enfants - Malades, Paris, France, 6University of Manchester, Manchester, United Kingdom.

Lymphocyte functions triggered by antigen recognition and costimulation signals are associated with a rapid and intense cell division, and hence with metabolism adaptation. The 
nucleotide cytidine triphosphate (CTP) is a precursor required for the metabolism of DNA, RNA and phospholipids. CTP originates from two sources: a salvage pathway and a de novo 
synthesis pathway that depends on two enzymes, the CTP synthases 1 and 2 (CTPS1 with CTPS2); the respective roles of these two enzymes are not known. CTP synthase activity 
is a potentially important step for DNA synthesis in lymphocytes. Here we report the identification of a loss of-function homozygous mutation (rs145092287) in CTPS1 in humans 
that causes a novel and life-threatening immunodeficiency, characterized by an impaired capacity of activated T and B cells to proliferate in response to antigen receptor-mediated 
activation. In contrast, proximal and distal T-cell receptor (TCR) signaling events and responses were only weakly affected by the absence of CTPS1. Activated CTPS1-deficient 
cells had decreased levels of CTP. Normal T-cell proliferation was restored in CTPS1-deficient cells by expressing wild type CTPS1 or by addition of exogenous CTP or its nucleoside 
precursor, cytidine. CTPS1 expression was found to be low in resting T cells, but rapidly upregulated following TCR activation. These results highlight a key and specific role of CTPS1 
in the immune system by its capacity to sustain the proliferation of activated lymphocytes during the immune response. CTPS1 may therefore represent a therapeutic target of 
immunosuppressive drugs that could specifically dampen lymphocyte activation.

WS.B.03.2
A novel primary immunodeficiency disorder with multiple defects of the lymphoid system caused by biallelic loss-of-function mutation in the NF-κB inducing kinase NIK

K. L. Willmann1, S. Klaver2,1, F. Doğu3, E. Santos-Valente1, W. Garncarz1, I. Bilic1, E. Mace4, E. Salzer1, C. Domínguez Conde1, H. Sic5, P. Májek1, P. P. Banerjee4, G. I. Vladimer1, S. Haskoloğlu3, 
M. G. Bolkent3, A. Küpesiz6, A. Condino-Neto2, J. Colinge1, G. Superti-Furga1, W. F. Pickl7, M. C. van Zelm8, H. Eibel5, J. S. Orange4, A. Ikincioğulları3, K. Boztuğ1,9; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Department of Immunology, Institute of Biomedical Sciences, University of São Paulo, 
São Paulo, Brazil, 3Ankara University Medical School, Department of Pediatric Immunology and Allergy, Ankara, Turkey, 4Center for Human Immunobiology, Baylor College of Medicine and 
Texas Children’s Hospital, Houston, TX, United States, 5Centre of Chronic Immunodeficiency, University Medical Centre Freiburg, Freiburg, Germany, 6Department of Pediatric Hematology, 
Akdeniz University Medical School, Antalya, Turkey, 7Christian Doppler Laboratory for Immunomodulation and Institute of Immunology, Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Vienna, Austria, 8Department of Immunology, Erasmus MC, University Medical Center, Rotterdam, Netherlands, 9Department of Paediatrics and 
Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

In this study, we investigated two index patients from a consanguineous pedigree suffering from recurrent bacterial, viral and Cryptosporidium infections. A combination of SNP 
array-based homozygosity mapping and exome sequencing allowed us to identify an underlying biallelic mutation in the MAP3K14 gene encoding the NF-κB inducing kinase NIK. 
These patients represent the first reported cases of NIK deficiency in humans. In silico analysis predicted and functional assays confirmed loss of kinase activity of mutant NIK. We 
show defective activation of both canonical and non-canonical NF-κB signaling in patient cells.
Patients carrying loss-of function NIK exhibited B-cell lymphopenia, decreased frequencies of class-switched memory B-cells, reduced somatic hypermutation and 
hypogammaglobulinemia. The observed B-cell defects were due to impaired survival, as B-cells showed lower expression of the pro-survival factor BCL-2. While overall T-cell subset 
distribution appeared normal, follicular T-helper cells were reduced, likely due to defective ICOSL upregulation on B-cells. Memory T-cells were perturbed, showing insufficient 
expression of IL-7 receptor, and antigen-specific T cell proliferation was blocked. Natural killer (NK)-cell numbers were decreased and although they largely acquired appropriate 
developmental markers, NK-cells exhibited defective activation and impaired formation of NK-cell immunological synapses. Collectively, our data illustrate the non-redundant role of 
NIK for maintenance and function of human immunity, and demonstrate unexpectedly complex aberrations of lymphoid immunity in NIK deficiency.
K. Willmann is supported by Austrian Science Fund Lise Meitner fellowship program (FWF 1809).
K. Boztug is supported by the European Research Council (ERC StG310857) and the Austrian Science Fund (FWF) START programme (Y595-B13).
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WS.B.03.3
Human DOCK2 mutations underlie a novel, pleiotropic immunodeficiency syndrome with early onset, invasive infections

C. Domínguez Conde*1, K. Dobbs*2, S. Zhang*3,4,5, S. Parolini*6, M. Audry3, J. Chou2, E. Haapaniemi7, S. Keles2, I. Bilic1, M. J. Massaad2, S. Rounioja8, N. K. Serwas1, C. Bock1, T. Chatila2, A. 
Comeau9, R. S. Geha2, L. Abel3, R. H. Buckley10, A. Ikincioğullari11, W. Al-Herz12, M. Helminen13, F. Doğu11, J. Casanova3,4,5, L. D. Notarangelo2, K. Boztug1,14; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Wien, Austria, 2Division of Immunology, Boston Children’s Hospital, Boston, MA, United States, 3St. 
Giles Laboratory of Human Genetics of Infectious Diseases, Rockefeller Branch, The Rockefeller University, New York, NY, United States, 4Laboratory of Human Genetics of Infectious 
Diseases, Necker Branch, Inserm, Necker Hospital for Sick Children, New York, NY, United States, 5Paris Descartes University, Imagine Institute, Paris, France, 6Department of Molecular and 
Translational Medicine, University of Brescia, Brescia, Italy, 7Folkhälsan Institute of Genetics and Research Programs Unit, Molecular Neurology, University of Helsinki, Helsinki, Finland, 
8Fimlab laboratories and Tampere Center for Child Health Research, University of Tampere, Tampere, Finland, 9Department of Pediatrics, University of Massachusetts Medical School, 
Worcester, MA, United States, 10Division of Allergy and Immunology, Department of Pediatrics, Duke University School of Medicine, Durham, NC, United States, 11Department of Pediatric 
Immunology and Allergy, Ankara University Medical School, Ankara, Turkey, 12Department of Pediatrics, Faculty of Medicine, Kuwait University, Safat, Kuwait, 13Tampere Centre for Child 
Health Research, University Hospital of Tampere, Tampere, Finland, 14Department of Pediatrics and Adolescent Medicine, Medical University of Vienna, Wien, Austria.

*contributed equally
Congenital defects of immunity can manifest with increased susceptibility to life-threating infections and/or immune dysregulation. Defining the molecular cause of these diseases 
is a fundamental step towards understanding their pathogenesis and rationalizing therapeutic strategies. Using homozygosity mapping and exome sequencing we identified bi-
allelic deleterious mutations in DOCK2, encoding the dedicator of cytokinesis 2, as the molecular etiology of a novel immunodeficiency syndrome in five unrelated patients. DOCK2 
is a guanine exchange factor for the small GTPase RAC1 and is involved in the control of actin dynamics. Analysis of patients’ lymphocytes showed impaired Rac1 activation and 
decreased levels of F-actin as well as abrogated lymphocyte motility and NK-cell degranulation. Furthermore, antiviral immunity, including type I and III interferon responses, was 
defective in patient cells. These results pinpoint a central role for DOCK2-dependent pathways in human immunity, emphasizing the importance of actin dynamics and other Rac1-
dependent pathways in immune homeostasis. Ongoing investigations employing pull-down proteomics aim to define the cellular context of DOCK2.
This work was supported by grants from the National Institutes of Health (5R01AI100887-03, to L.D.N.), the Manton Foundation (to L.D.N.), the European Research Council (ERC 
Starting Grant 310857 to K.B.), the FWF START programme (grant number Y595-B13 to K.B.), the grant # 8 UL1TR000043 from the National Center for Research Resources and the 
National Center for Advancing Translational Sciences (NCATS to J.L.C.), the New England Newborn Screening Program, UMMS (A.M.C.), the Scientific and Technological Research 
Council of Turkey (1059B191300622 to S.K.) and Baxter Healthcare Corporation (R.H.B.).

WS.B.03.4
Different STAT1 gain-of-function mutations give rise to different clinical presentations: from isolated chronic mucocutaneos candidiasis to a complex combined 
immunodeficiency

L. Martinez-Martinez1, M. Lozano-Rabella1, M. Rubiales1, M. Barnadas2, I. Badell3, C. Rodriguez-Gallego4, O. de la Calle-Martin1; 
1Immunology-Hospital Sant Pau, Barcelona, Spain, 2Dermathology-Hospital Sant Pau, Barcelona, Spain, 3Pediatrics-Hospital Sant Pau, Barcelona, Spain, 4Immunology-Hospital Son 
Espases, Palma de Mallorca, Spain.

Introduction: STAT1 gain-of-function (GOF) mutations have recently associated with chronic mucocutaneos candidiasis (CMC). These mutations affect both the coiled-coil domain 
(CCD) and the DNA binding domain (DBD) and result into an increased phosphorylation of STAT1, leading to a defect in Th17 cell responses. However, clinical manifestations differ in 
each patient, usually exceeding CMC symptoms.
Materials and Methods: Three members of a non-consanguineos family (the father, P1, and his two sons, P2 and P3), presented recurrent oral thrush and ocular affectation since 
early childhood. P4, a 30-years old man, presented oral trush, candida esophagitis, severe hemolytic anemia and diabetes. He had also suffered from tuberculosis and Cryptococcus 
meningitis.
Results: Whereas immunological phenotype in P1, P2 and P3 was normal, P4 showed a profound impairment, with severe lymphopenia and hypogammaglobulinemia. The four 
patients had reduced levels of Th17 cells and they did not respond to C. albicans, either in terms of proliferation or IL-17A production. Analysis of STAT1 showed the heterozygous 
mutations p.K298N in P1, P2 and P3 and p.T385M in P4. K298 belongs to the CCD and T385 to the DBD of STAT1. The alteration p.K298N has not been previously described but 
p.T385M has been associated with severe complications. Determination of phosphorylated STAT1 showed that these patients had increased phosphorylation levels after IFN-γ 
stimulation. Interestingly, there was a basal phosphorylation in absence of stimuli.
Conclusions: We report four patients with two different STAT1 gain-of-function mutations (p.K298N and p.T385M) responsible for AD-CMC but with very different clinical 
manifestations and prognosis.

WS.B.03.5
Investigation of ASXL1 mutations in GATA2 deficient individuals

R. E. Dickinson, Y. Li, S. Pagan, V. Bigley, M. Collin; 
Newcastle University, Newcastle upon Tyne, United Kingdom.

We and others have recently identified a human disease named GATA2 deficiency. The condition causes clinical problems including: sporadic monocytopenia and mycobacterial 
infection (MonoMAC); Emberger’s syndrome and familial Myelodysplastic Syndrome (MDS)/Acute Myeloid Leukaemia (AML). We refer to the disorder as Dendritic Cell, Monocyte, 
B and NK Lymphoid (DCML) deficiency as we have found that individuals within our cohort have reduced numbers of dendritic cells, monocytes, B cells and NK cells within their 
peripheral blood. We have now identified 39 individuals with 20 different heterozygous GATA2 mutations within 24 pedigrees of DCML deficiency. Different families with the same 
GATA2 mutation can have varying clinical features. Furthermore within a family with GATA2 mutation associated traits can have varying penetrance. This suggests that there could be 
additional genetic and/or environmental factors associated with the advancement of GATA2 deficiency. Recent research in other cohorts has suggested that the progression of GATA2 
deficiency to leukaemia is associated with the acquisition of ASXL1 mutation. In this study we detected ASXL1 mutation in the peripheral blood of 12/30 (40%) patients with GATA2 
deficiency. Further analysis using DNA from patient’s skin fibroblasts or relatives implied that the ASXL1 mutation was inherited in 8/12 cases and acquired in 4/12 cases. MDS was 
more prevalent in GATA2 deficient patients with ASXL1 mutation (P<0.05). Acquired ASXL1 mutation was also associated with poor survival or intervention with haematopoietic stem 
cell transplantation (P<0.01). Overall these results indicate that ASXL1 mutation could be a prognostic marker for individuals with GATA2 deficiency.

WS.B.03.6
CD21 and CD19 deficiency: two defects in the same complex leading to different disease modalities

M. W. Wentink1, L. J. Annechien2, M. C. van Zelm1, E. Simons1, J. J. van Dongen1, H. IJspeert1, E. H. Schölvinck2, M. van der Burg1; 
1ErasmusMC, Rotterdam, Netherlands, 2University Medical Center Groningen, Groningen, Netherlands.

Introduction: CD19
and CD21 are both part of the CD19-complex. Patients with CD19 deficiency exhibit hypogammaglobulinemia with severe recurrent infections. One CD21 deficient patient has been 
described. We describe a second patient, with hypogammaglobulinemia but without infections and compared the immunobiological characteristics of CD21 and CD19 deficiency.
Methods: PBMCs were characterized by flowcytometry. The CD21 gene was Sanger-sequenced. Using real-time PCR, mRNA expression levels of CD19-complex members was 
quantified in several B-cell subsets. B-cell receptor mediated signaling and AID-transcription was studied in vitro to understand response to stimulation. IGG and IGA transcripts were 
sequenced using Next Generation Sequencing to study affinity maturation.Results: Absence of CD21 in B cells was caused by two heterozygous mutations in the CD21 gene. CD19 
expression was increased on CD21-/- B cells, CD19 transcription was normal. Calcium influx was normal upon anti-IgM stimulation in CD21-/- B cells and severely hampered in CD19-/- B 
cells. In CD21 deficiency there is a slight reduction of SHM frequencies and CSR, in CD19 deficiency SHM frequencies are strongly reduced and CSR is skewed.Conclusions: Both CD21 
and CD19 deficiency lead to hypogammaglobulinemia and reduced memory B-cells. In the latter this is more severe. The B cells’ immunobiological characteristics reflect this: CD21-/- B 
cells respond normally to in vitro stimulation and have slightly reduced affinity maturation. CD19-/- B cells show impaired signaling upon in vitro stimulation, with severely hampered 
affinity maturation. Despite being part of the same complex, deficiencies in CD19 and CD21 result in distinct clinical and immunological phenotypes.

WS.B.04 Lymphocyte Targeting Immune Escape by Tumors

WS.B.04.1
Tumor-associated B cells induce therapy resistance of melanoma

S. N. Wagner1, R. Somasundaram2, G. Zhang2, M. Perego2, M. Fukunaga-Kalabris2, K. Garg1, M. Maurer1, M. Herlyn2; 
1Medical University of Vienna, Dep. of Dermatology, Vienna, Austria, 2The Wistar Institute, Philadelphia, PA, United States.

Introduction: Promising pre-clinical and clinical results with immune checkpoint inhibitors and signaling-targeted therapies raised enormous interest in further development of 
combination therapies with synergistic acting principle. The tumor microenvironment (TME) actively recruits a number of immune cells into the tumor. In melanoma, up to 33% of the 
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infiltrating immune cells are of ‘B cell’-lineage and yet, there is very little information on the role of these cells in melanoma cell biology.
Materials and Methods: We have collected from melanoma patients matched pairs of melanoma cells, PBMCs and EBV-transformed tumor-associated and PBMC-derived B cells. 
In autologous co-cultures we have performed qRT-PCR-, FACS-, and phospho-RTK array-based phenotyping of melanoma and B cells. Interference strategies included neutralizing 
antibodies and shRNA-based gene knock-down. Confirmatory immunostainings in human melanoma samples were performed with TissueFAX technology.
Results: Our results suggest that B cells infiltrating human melanoma samples acquire an inflammatory phenotype characterized by the increased expression of pro-inflammatory 
cytokines (IGF-1, IL-1, PDGF and VEGF) when compared to circulating B cells. Induction of this inflammatory phenotype is dependent on FGF-2, which is secreted by melanoma cells. 
B cell-derived growth factor IGF-1 is critical for induction of drug resistance of melanoma cells since it stimulates the emergence of heterogeneous subpopulations and activation of 
FGFR-3. Neutralization of B cell-produced IGF-1 or knockdown of FGFR-3 reverses tumor heterogeneity and restores sensitivity to kinase inhibition.
Conclusions: Our findings strongly suggest an important role of tumor infiltrating B cells in the induction of therapy resistance and offer a new combination treatment approach.

WS.B.04.2
Intra-tumor CD4+CD8+ double positive T cells: a new target for IL-9

T. Parrot1, M. Allard1, R. Oger1, H. Benlalam1, D. Raingeard de la Blétière2,3, L. Pressier2, J. Desfrançois4, A. Khammari1,5, B. Dréno1,5, N. Labarrière1, Y. Delneste2, P. Guardiola2,3, N. Gervois1; 
1CRCNA – INSERM U892/CNRS 6299/Université de Nantes, Nantes, France, 2CRCNA – INSERM U892/CNRS 6299/Université d’Angers, Angers, France, 3SNP Transcriptome & Epigenomics 
Facility - CHU Angers, Angers, France, 4Cytometry Facility “CytoCell” - SFR François Bonamy, Nantes, France, 5GMP Unit of Cellular Therapy - CHU Nantes, Nantes, France.

CD4+CD8+ double positive (DP) T cells account for a small fraction of peripheral blood lymphocytes in healthy humans and were shown to be enriched in the context of viral infection, 
autoimmune diseases and cancer. We previously demonstrated an accumulation of tumor reactive DP T cells within melanoma infiltrating lymphocytes, which correlates with 
advanced cancer stage, supporting their role in the regulation of anti-tumor immune response.
Currently, the mechanisms by which DP T cells are preferentially enriched at the tumor site remain to be elucidated. Among the factors potentially implicated in their recruitment 
and/or proliferation, chemokines and cytokines are potential candidates. Herein, we documented that melanoma-infiltrating DP T cells overexpressed the IL-9 receptor (IL-9R), which 
prompted us to investigate the impact of IL-9 on their biology.
We showed in vitro that IL-9 favored DP T cells survival by protecting them from apoptosis and by promoting their proliferation. In addition, IL-9 enhanced their ability to produce 
cytokines, in particular IL-13 and TNF-alpha, and also increased levels of granzyme B/perforin as well as degranulation capacity leading to a strengthened cytotoxic activity against 
melanoma cells.
Taken together, IL-9Rhigh DP T cells population could be a new privileged target for IL-9, which could take part in their retention within the melanoma infiltrate while also favoring 
their anti-tumor activity. More generally, our results extend the pleiotropic effects of IL-9 to IL-9R expressing intra-tumor T cells that could further potentiate an adaptive anti-tumor 
immune response.

WS.B.04.3
The impact of secondary iTreg clones in the TCR repertoire of tumor patients

M. Xydia1, E. Ruggiero2, S. Mastitskaya2, N. Halama2, M. Schmidt2, C. von Kalle2, P. Beckhove1; 
1German Cancer Research Center, Heidelberg, Germany, 2National Center for Tumor Diseases (NCT), Heidelberg, Germany.

Introduction: CD4+ regulatory T cells (Treg) have a detrimental effect in cancer-immunity, as they suppress tumor-specific effector T cells (Teff) hindering tumor eradication. Increased 
Treg numbers detected in blood and tumors of different cancer types, including breast cancer, correlate with poor patient prognosis. According to animal studies, CD4+Treg 
accumulation may result from the expansion of thymic natural Treg but also through the conversion of conventional T cells (Tconv) into induced Treg (iTreg) after suboptimal 
stimulation within the suppressive tumor-microenvironment. However, little is known regarding the existence of tumor-specific iTreg in humans and their impact on the TCR 
repertoire of peripheral Treg.
Materials and Methods: To answer this, we compared the TCR repertoire of total CD4+Treg against the TCR pool of tumor-reactive CD4+Teff or total CD4+Tconv from peripheral blood 
of breast cancer patients or healthy individuals, as negative control, for the identification of overlapping TCRs, representing iTreg.
Results: Patient-derived CD4+Treg contained a few massively-expanded clones in contrast to highly-polyclonal CD4+Treg in healthy individuals. Despite a similar oligoclonal 
expansion in tumor-reactive CD4+Tconv, dominant CD4+Treg were not identical with major CD4+Tconv clones. CD4+Treg and CD4+Tconv were largely distinct in patients and healthy 
individuals, arguing against the existence of tumor-specific iTreg in the circulation. Nevertheless, within the tumor CD4+Treg and CD4+Tconv shared dominant highly-expanded clones 
representing 10-65% of the tumor-infiltrating CD4+Treg population but with no effect in peripheral blood.
Conclusion: Thus, intratumoral secondary CD4+Treg conversion from dominant Tconv clones may have a major impact on the tumor-infiltrating but not on the circulating CD4+Treg 
population.

WS.B.04.4
Multiple co-inhibitory pathways contribute to dysfunctionality of intra-tumoral T cells in liver cancer

G. Zhou, D. Sprengers, P. P. Boor, W. Polak, J. de Jonge, J. N. IJzermans, D. Grünhagen, C. Verhoef, M. Doukas, M. J. Bruno, J. Kwekkeboom; 
Erasmus MC - University Medical Centre, Rotterdam, Netherlands.

Targeting co-inhibitory pathways has been shown a novel promising therapeutic approach for several types of cancer. Here, we analyzed expression and functional relevance 
of 7 different co-inhibitory pathways using paired samples of leukocytes freshly isolated from tumors (TIL), tumor-free liver tissues (TFL), and peripheral blood of patients with 
hepatocellular carcinoma (HCC) or liver metastases from colorectal cancer (LM-CRC).
In both types of liver cancer, LAG-3, Tim-3, PD-1 and CTLA-4 were significantly up-regulated on CD4+Foxp3- and CD8+ TIL as compared to TFL and blood, while TIL expressed similar 
or less BTLA, CD160, and CD244. Tumor-derived CD4+Foxp3- and CD8+ T cells expressing these co-inhibitory receptors displayed more proliferative activity (Ki-67) and a more 
activated status (HLA-DR, CD69). However, irrespective of co-inhibitory receptor expression, all intra-tumoral CD8+ T cells showed lower granzyme B expression compared to those in 
TFL and blood. The ligands of the up-regulated co-inhibitory receptors, galectin-9, PD-L1, CD80 and CD86, were found to be expressed on dendritic cells, monocytes and B cells in TIL. 
Blockade of CTLA-4, PD-L1, or LAG-3 in ex vivo stimulations of TIL with CD3/CD28-coated beads resulted in increased proliferation and effector cytokine production of tumor-derived 
CD4+ and CD8+ T cells.
Conclusion: In liver tumors, the co-inhibitory receptors LAG-3, PD-1 and CTLA-4 are selectively up-regulated on activated and proliferating CD4+ and CD8+ cells and restrain the 
functionality of intra-tumoral T cells. These co-inhibitory receptors may be attractive immunotherapeutic targets for HCC and liver metastases of CRC.

WS.B.04.5
Dissecting early mechanisms of melanoma cell resistance to cytotoxic T lymphocyte attack

R. Khazen1,2,3, S. Muller4,2, M. Puisségur4,2, S. Valitutti4,2,3; 
1Centre de Physiopathologie Toulouse Purpan (CPTP), Toulouse, France, 2INSERM U1043, Toulouse, France, 3Université Toulouse III Paul-Sabatier, Toulouse, France, 4Centre de 
Physiopathologie Toulouse Purpan (CPTP), toulouse, France.

The effector function of naturally occurring Cytotoxic T cells (CTL) or of CTL induced by immunetherapy protocols is often insufficient to achieve clinical remission of melanoma.
Consistent with these, we have recently shown that cytotoxic T cells are equally activated upon encountering melanoma cells as compared to conventional targets; yet the apoptotic 
process seems to be defective or “delayed” in melanoma cells. We are presently interested to investigate mechanisms of melanoma resistance to CTL attack during cell/cell 
interaction at the immunological synapse, in aiming to improve the effectiveness of melanoma therapies.
Our results show that melanoma cell resistance is not mainly related to a deficient intrinsic apoptotic process. Conversely, it seems that melanoma cells have evolved a resistance 
mechanism which causes a reduced entry and activity of granzyme B, which we showed to be related to a deficiency of perforin binding and polymerization on melanoma cells 
surface.
In addition, melanoma cells exhibited a constitutive lysosome exposure, which increased upon specific contact with CTL, resulting in an intense exocytic activity towards the lytic 
synapse that contributes to their escape mechanism. Moreover, silencing several key molecules of secretory pathway in melanoma cell increased their susceptibility to cytotoxic 
attack.
Together, our results reveal a new pathway of melanoma cell resistance that might become a potential target of new therapeutic strategies.

WS.B.04.6
Hypoxia-induced soluble CD137 in malignant cells blocks CD137L-costimulation as an immune escape mechanism

S. Labiano1, A. Palazon1, E. Bolaños1, A. Azpilikueta1, A. Morales-Kastresana1, A. R. Sanchez-Paulete1, J. I. Quetglas1, J. L. Perez-Gracia2, A. Gurpide2, M. Rodriguez-Ruiz2, M. A. Aznar1, M. 
Jure-Kunkel3, P. Berraondo1, I. Melero2; 
1CIMA, Pamplona, Spain, 2CIMA and CUN, Pamplona, Spain, 3Bristol-Myers Squibb Pharmaceutical Research Institute, Princeton, NJ, United States.

Hypoxia is a common feature in solid tumors that has been implicated in immune-evasion. Previous studies from our group have shown that hypoxia up-regulates the co-stimulatory 
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receptor CD137 (4-1BB) on activated T lymphocytes and on vascular endothelial cells. In this study, we show that exposure of mouse and human tumor cell lines to hypoxic conditions 
(1% O2) promotes CD137 transcription. However, the resulting mRNA is predominantly an alternatively spliced form that encodes for a soluble variant, lacking the transmembrane 
domain. Accordingly, soluble CD137 (sCD137) is detectable by ELISA in the supernatant of hypoxia-exposed cell lines and in the serum of tumor-bearing mice. Soluble CD137, as 
secreted by tumor cells, is able to bind to CD137-Ligand (CD137L). Our studies on primed T lymphocytes in co-culture with stable transfectants for CD137L demonstrate that tumor-
secreted sCD137 prevents co-stimulation of T lymphocytes. Such an effect results from preventing the interaction of CD137L with the transmembrane forms of CD137 expressed on 
T lymphocytes undergoing activation. Indeed, silencing CD137 with shRNA renders more immunogenic tumor-cell variants upon inoculation to immunocompetent mice but which 
readily grafted on immunodeficient or CD8 T-cell-depleted mice. These mechanisms are interpreted as a molecular strategy deployed by tumors to repress lymphocyte co-stimulation 
via CD137/CD137L.

WS.B.05 Local Tissue Alteration in Autoimmunity

WS.B.05.1
Islet-intrinsic susceptibility to apoptosis and senescence in non-obese diabetic mice

S. Schonefeldt1,2, L. Tian1,2, J. Dooley1,2, E. J. Carr3, J. E. Garcia-Perez1,2, J. Vandenbussche4,5, J. Allemeersch6, D. Franckaert1,2, V. Delghingaro-Augusto7, K. Gevaert4,5, P. A. Jeggo8, C. Mathieu9, 
A. M. Jetten10, M. A. Linterman3, C. C. Goodnow11, C. J. Nolan7,12, S. Lesage13,14, S. M. Schlenner1,2, A. Liston1,2; 
1Autoimmune Genetics Laboratory, VIB, Leuven, Belgium, 2Department of Microbiology and Immunology, University of Leuven, Leuven, Belgium, 3Lymphocyte Signaling and Development 
ISP, Babraham Institute, Cambridge, United Kingdom, 4Department of Medical Protein Research, VIB, Ghent, Belgium, 5Department of Biochemistry, Ghent University, Ghent, Belgium, 
6VIB Nucleomics core, University of Leuven, Leuven, Belgium, 7The Australian National University Medical School, Canberra, Australia, 8Genome Damage and Stability Centre, University 
of Sussex, Brighton, United Kingdom, 9Department of Clinical and Experimental Medicine, University of Leuven, Leuven, Belgium, 10Cell Biology Section, NIEHS, National Institutes of 
Health, NC, United States, 11Department of Immunology, John Curtin School of Medical Research, The Australian National University, Canberra, Australia, 12Department of Endocrinology, 
The Canberra Hospital, Canberra, Australia, 13Immunology-Oncology Section, Maisonneuve-Rosemont Hospital, Montreal, QC, Canada, 14Département de Microbiologie, Infectiologie et 
Immunologie, Université de Montréal, Montreal, QC, Canada.

Introduction: Type 1 diabetes (T1D) results from the autoimmune destruction of pancreatic beta cells. The primary model of T1D is the non-obese diabetic (NOD) mouse, with 
immunological defects that parallel human T1D. Here we find a new immune-independent component of diabetes susceptibility in the NOD mouse, revealed through transgene-
induced unfolded protein stress. NOD islets propagated a qualitatively different response than resistant B10 islets.
Materials and Methods: NOD and B10 congenic strains were used to generate F1 and F2 cohorts and genetic mapping was done with the GoldenGate method on the Illumina 
platform. Pancreatic islets were purified and analysed in an apoptosis assay, qPCR, flow cytometry, RNAseq and proteomics. Whole pancreas morphology was analysed by 
transmission electron microscopy and immunohistochemistry.
Results: On the B10 background, islet stress resulted in Manf upregulation and stressed survival, while on the NOD background islets underwent apoptosis and senescence resulting 
in insulin-dependent diabetes. Genetic susceptibility to transgene-induced diabetes was associated with coding polymorphisms in Xrcc4 and reduced Glis3 expression, the effect of 
which was replicated in B10 mice through brief exposure to an elevated fat diet or through increased autoimmune burden.
Conclusions: Together, these results demonstrate that diabetes susceptibility is broader than genetic defects in immune tolerance, and includes genetic and environment islet-
intrinsic components.
This work was supported by the VIB and a JDRF Career Development Award.

WS.B.05.2
S100A8 and S100A9 proteins are expressed but dispensable in the pathogenesis of experimental epidermolysis bullosa acquisita and bullous pemphigoid

R. Akbarzadeh1,2, X. Yu1, T. Vogl3, R. J. Ludwig2, D. Zillikens4, F. Petersen1; 
1Division of Biochemical Immunology, Priority Area Asthma & Allergy, Research Center Borstel, Borstel, Germany, 2Lübeck Institute of Experimental Dermatology (LIED), University of 
Lübeck, Lübeck, Germany, 3Institute of Immunology, University of Münster, Münster, Germany, 4Department of Dermatology, University of Lübeck, Lübeck, Germany.

Introduction: S100A8 and its heterodimeric partner, S100A9 are calcium-binding proteins which belong to the group of danger-associated molecular pattern (DAMPs). Their 
association with numerous human disorders, including acute and chronic inflammatory conditions and autoimmune diseases has been shown. In present study, we examined the 
involvement of S100A8/A9 in two incurable autoimmune blistering diseases, epidermolysis bullosa acquisita (EBA) and bullous pemphigoid (BP).
Materials and Methods: S100A8 and S100A9 concentrations in the sera of EBA and BP patients as well as healthy individuals were quantified by ELISA. Experimental EBA and BP 
were passively induced in mice by administration of rabbit IgG against murine collagen VII or XVII, respectively. Expression of S100A8/A9 was analyzed in skin samples of experimental 
mouse models. The functional role of S100A8/A9 proteins was evaluated by the induction of experimental EBA and BP in S100A9-deficient mice.
Results: We could show that serum levels of S100A8/A9 are elevated in both, EBA and BP patients. Furthermore, the expression of S100A8/A9 is increased in the lesional skin of mice 
in experimental EBA and BP as compared to healthy controls. However, S100A9-deficient mice were not protected from disease development and their phenotype did not differ from 
that of the wild type controls.
Conclusions: Although S100A8/A9 expression is increased in experimental as well as human disease, these proteins do not contribute to the pathogenesis in the effector phase of EBA 
and BP.

WS.B.05.3
Inflammasome activity is essential for one kidney/deoxycorticosterone acetate/salt-induced hypertension in mice

S. M. Krishnan1, J. K. Dowling2, Y. H. Ling1, H. Diep1, C. T. Chan1, D. Ferens1, M. K. Kett3, A. Pinar2, C. S. Samuel1, A. Vinh1, T. Arumugam4,5, T. D. Hewitson6, B. K. Kemp-Harper1, A. B. 
Robertson7, M. Cooper7, E. Latz8,9,10, A. Mansell2, C. G. Sobey1,11, G. R. Drummond1,11; 
1Department of Pharmacology, Monash University, Clayton, Australia, 2Centre for Innate Immunity and Infectious Diseases, MIMR-PHI Institute of Medical Research, Clayton, Australia, 
3Department of Physiology, Monash University, Clayton, Australia, 4Department of Physiology, Yong Loo Lin School of Medicine, National University of Singapore, Singapore, Singapore, 
5School of Pharmacy, Sungkyunkwan University, Suwon, Korea, Republic of, 6Department of Nephrology, Royal Melbourne Hospital, Parkville, Australia, 7Division of Chemistry and 
Structural Biology, Institute for Molecular Bioscience, The University of Queensland, Brisbane, Australia, 8Institute of Innate Immunity, University Hospital, University of Bonn, Bonn, 
Germany, 9Department of Infectious Diseases and Immunology, University of Massachusetts Medical School,, Worcester, MA, United States, 10German Center for Neurodegenerative 
Diseases, Bonn, Germany, 11Department of Surgery, Monash Medical Centre, Southern Clinical School, Monash University, Clayton, Australia.

Introduction: Inflammasomes are enzyme complexes that facilitate caspase-1-mediated processing of the pro-inflammatory cytokines interleukin(IL)-1β and IL-18. Hypertension is 
associated with renal inflammation, but little is known about the role of inflammasomes in this condition. We investigated whether hypertension in mice is associated with increased 
inflammasome expression/activation in the kidney, and if inhibition of inflammasome activity reduces blood pressure (BP), markers of renal inflammation and fibrosis.
Methods: Wild-type and inflammasome-deficient ASC-/- mice were uninephrectomised, treated with deoxycorticosterone acetate, and given saline to drink (1K/DOCA/salt). Some 
wild-type mice were further treated with a novel inflammasome inhibitor, MCC950 (or vehicle), after induction of hypertension. Normotensive control mice were uninephrectomised 
and received placebo and water. BP was measured by tail cuff; renal expression of inflammasome subunits and inflammatory markers qPCR and immunoblotting and collagen 
deposition was assessed by Picrosirius red staining.
Results: 1K/DOCA/salt-induced hypertension was associated with increased renal mRNA expression (fold-change vs control; P<0.05) of inflammasome subunits NLRP3 (2.3±0.2), ASC 
(2.8±0.6) and pro-caspase-1 (2.6±0.5), and the cytokine, pro-IL-1β (4.0±0.8), as well as protein levels of active caspase-1 (1.6±0.2) and mature IL-1β (2.1±0.3). ASC-/- mice displayed 
blunted hypertensive responses to 1K/DOCA/salt (140±3 vs 155±8 mmHg in wild-types; P<0.05), and were protected from increases in renal expression of IL-6, IL-17A, CCL2, ICAM-1 
and VCAM-1, and accumulation of collagen. Like ASC-deficiency, treatment with MCC950 reduced BP and renal inflammation in 1K/DOCA/salt-treated mice.
Conclusions: Renal inflammation, fibrosis and hypertension induced by 1K/DOCA/salt-treatment require inflammasome activity, highlighting the inflammasome/IL-1 pathway as a 
potential therapeutic target in hypertension.

WS.B.05.4
The chemokine platelet factor-4 variant (PF-4var)/CXCL4L1 antagonizes vascular endothelial growth factor functions and inhibits diabetes-induced blood-retinal barrier 
breakdown

S. Struyf1, G. Mohammad2, M. I. Nawaz2, K. Van Raemdonck1, G. De Hertogh3, J. Van Damme1, A. M. El-Asrar2,4; 
1Rega Institute, KULeuven, Leuven, Belgium, 2King Saud University, Riyadh, Saudi Arabia, 3KULeuven, Leuven, Belgium, 4Dr. Nasser Al-Rashid Research Chair in Ophthalmology, Riyadh, 
Saudi Arabia.

Originally, chemokines were thought to target leukocytes only, however it is clear now that nearly all cell types express chemokine receptors, including progenitor cells, endothelial 
cells and fibroblasts. Besides being stimulated to migrate by chemokines, cells become activated (proliferate, release proteases, change gene transcription), and might be 
reprogrammed to die or to survive. We have detected altered chemokine expression in vitreous fluids of PDR (proliferative diabetic retinopathy) patients. In early disease phases 
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CXCL8 and CCL2 attract leukocytes. Later on, CXCL12 may attract progenitor cells (endothelial cell precursors and fibrocytes) involved in establishment of neovessels and in formation 
of fibrovascular membranes. The myofibroblasts producing the extracellular matrix in the fibrovascular membranes of the diabetic patients can originate from endothelial (precursor) 
cells via endothelial-to-mesenchymal transition, from fibrocytes or from leukocyte-like precursors. During the active disease stage also angiostatic chemokines (CXCL4, CXCL4L1 
and CXCL10) are upregulated, probably in an attempt to counteract the stimulatory effects (angiogenesis and increased vascular permeability) of vascular endothelial growth factor 
(VEGF). Finally, CCL2 and CXCL10 have been reported to induce fibrosis and might play a role at the later stages of the pathology (tractional retinal detachment). Recently, we have 
demonstrated that the potent angiostatic chemokine CXCL4L1 can be applied therapeutically as VEGF-inhibitor in diabetic rats. Indeed, intraocular injections of CXCL4L1 early after 
the onset of diabetes protected animals against diabetes-induced blood-retinal barrier breakdown through upregulation of occludin and VE-cadherin. Simultaneously, hypoxia-
inducible factor (HIF)-1alpha, VEGF, TNF-alpha, RAGE and caspase-3 were downregulated in the retinas of CXCL4L1-treated diabetic rats.

WS.B.05.5
Identification of CXCR8, the new chemokine receptor for the critical macrophage chemotactic factor CXCL17

A. Burkhardt1,2, J. Maravillas-Montero1,2, P. Hevezi1,2, C. Carnevale1,2, M. J. Smit3, A. Zlotnik1,2; 
1Department of Physiology & Biphysics, University of California, Irvine, Irvine, CA, United States, 2Institute for Immunology, University of California Irvine, Irvine, CA, United States, 3Division 
of Medicinal Chemistry, VU University Amsterdam, Amsterdam, Netherlands.

Chemokines are a superfamily of chemotactic cytokines that direct the movement of cells throughout the body under both homeostatic and inflammatory conditions. Chemokines 
bind to G protein-coupled receptors (GPCRs) expressed on the surface of target cells to initiate intracellular signaling cascades and induce chemotaxis. Although the cognate receptors 
of most chemokines have been identified, the receptor for the mucosal chemokine CXCL17, the most recent chemokine ligand reported, was still undefined. Using a multifaceted 
approach we have successfully identified the previously orphan GPR35 as the receptor for CXCL17, and in accordance with established chemokine receptor nomenclature have 
named it chemokine (C-X-C motif) receptor 8 (CXCR8). Transfection of GPR35/CXCR8 into Ba/F3 cells rendered them responsive to CXCL17 as measured by calcium mobilization 
assays. Additionally, CXCR8 is expressed in CXCL17-responsive human monocytes, dendritic cells (DCs) and monocytoid cell lines. CXCL17 is a chemokine preferentially expressed 
in mucosal tissues, and, accordingly, the expression of CXCR8 mirrors this preferential mucosal expression pattern. Importantly, Cxcl17-/- mice exhibit defective recruitment of 
mucosal macrophage populations, as evidenced by reduced expression of CXCR8+ cells in mucosal tissues and by defective chemotaxis of mucosal mononuclear cells to CXCL17 in 
vitro. Furthermore, CXCR8 exhibits structural and physiological features typical of chemokine receptors. Significantly, GPR35 has already been linked to human diseases (ulcerative 
colitis) through genome-wide association studies. Taken together, these observations strongly suggest that the mucosal CXCL17-CXCR8 axis represents a new target for therapeutic 
intervention in pathophysiological or inflammatory processes of the respiratory or digestive systems.

WS.B.05.6
Effect of maternal AQP4-IgG antibody transfer in neuromyelitis optica pregnancies

S. Mader1, L. Brimberg1, J. M. Crawford2, A. Bonnin3, J. L. Bennett4, P. Huerta1, B. T. Volpe1, B. Diamond1; 
1The Feinstein Institute for Medical Research, Manhasset, NY, United States, 2Hofstra North Shore-LIJ School of Medicine, Uniondale, NY, United States, 3Zilkha Neurogenetic Institute and 
Department of Cell and Neurobiology, Keck School of Medicine of the University of Southern California, Los Angeles, CA, United States, 4Departments of Neurology and Ophthalmology, 
University of Colorado School of Medicine, Denver, CO, United States.

Antibodies to astrocytic aquaporin-4 (AQP4-IgG) are a highly specific biomarker in Neuromyelitis optica spectrum disorders (NMOSD) and contribute to the disease pathogenesis. 
Recently, it was suggested that AQP4-IgG results in an increased frequency of miscarriages in NMOSD, raising the possibility that AQP4-IgG affects either the placenta or the 
developing fetus. Therefore, we injected intravenously different concentrations (60 to 200 ug) of human monoclonal AQP4-IgG, a mutated AQP4 IgG lacking complement dependent 
cytotoxicity (AQP4 IgG comp mut) or a human isotype matched control antibody to pregnant mice at embryonic day E14.5. qPCR results show that AQP4 is significantly higher 
expressed in the fetal brain compared to the placenta throughout all gestational stages. At high concentrations, maternal AQP4-IgG resulted in death of the offspring while AQP4 
IgG comp mut as well as the isotype control antibody did not lead to fetal death. By injecting pregnant mice with infrared labelled antibodies we confirmed that AQP4-IgG and 
the isotype-IgG gained access to the developing brain. The AQP4-IgG comp mut showed significantly less transfer across the placenta. Prenatal exposure to AQP4-IgG at lower 
concentrations resulted in living offspring. Behavioral analysis of those offspring showed that mice exposed in utero to AQP4-IgG exhibit an impairment in flexible learning. This 
behavioral phenotype was observed in male mice only and was associated with astrocyte alterations in the hippocampus. This animal model will help us to understand the short and 
long term outcome of maternal AQP4-IgG antibody on the offspring.
This work was supported by the S.L.E. Lupus Foundation.

WS.C.01 Leukocyte Trafficking

WS.C.01.1
Novel regulation of dendritic cell trafficking to lymph nodes by the hyaluronan receptor LYVE-1

L. A. Johnson1, W. Lawrance1, Y. Roshorm2, T. Hanke1, S. Banerji1, D. G. Jackson1; 
1University of Oxford, Oxford, United Kingdom, 2King Monkut’s University of Technology Thonburi, Bangkok, Thailand.

The lymphatic system provides an essential conduit for antigen presenting cells such as dendritic cells (DCs) to migrate from the periphery to draining lymph nodes, to elicit immune 
responses. Migration through the interstitium towards the lymphatic endothelium and subsequent diapedesis constitute critical steps in this process. Previous work from our own and 
other laboratories has shown that these are tightly regulated by adhesion molecules and chemokines.
The endothelial hyaluronan receptor LYVE-1 is highly expressed in the lymphatic vessel endothelium of initial and pre-collector vessels associated with DC transit. However, its 
functional role is currently unknown. Here, we show that LYVE-1 mediates adhesion and transmigration of DCs into dermal lymphatic capillaries, by interacting with hyaluronan in 
the DC glycocalyx. Furthermore, we show that lymphatic trafficking of DCs from skin to cervical nodes is impaired in LYVE-1-/- mice and in wild-type mice administered with LYVE-1 
mAbs. Consistent with this impairment, we report that treatment with LYVE-1 mAbs leads to diminished CD8 T cell responses to dermally delivered influenza vaccine. Critical to the 
transit of lymphatic endothelium by DCs is the formation of an endothelial transmigratory cup lined with LYVE-1, which surrounds hyaluronan+ DCs. These findings reveal a novel role 
for hyaluronan and the LYVE-1 receptor in lymphatic trafficking and identify a physiological function for this widely used lymphatic marker.

WS.C.01.2
CXCR8 is the receptor of the mucosal chemokine CXCL17

J. L. Maravillas-Montero1,2, A. M. Burkhardt2, P. A. Hevezi2, C. Carnevale2, M. J. Smit3, A. Zlotnik2; 
1Universidad Nacional Autónoma de México, México DF, Mexico, 2University of California, Irvine, Irvine, CA, United States, 3VU University Amsterdam, Amsterdam, Netherlands.

Introduction: Chemokines are a family of chemotactic cytokines that govern the homeostatic or inflammatory recruitment of leukocytes. Chemokines bind to G protein-coupled 
receptors (GPCRs) expressed on the surface of target cells to initiate intracellular signaling cascades and induce chemotaxis. Although the cognate receptors of most chemokines have 
been characterized, the receptor for CXCL17, the most recent chemokine ligand to be reported, is still undefined.
Methods and Results: By using a comprehensive database of gene expression in the human body, we identified the receptor for CXCL17, naming it chemokine (C-X-C motif) receptor 8 
(CXCR8). CXCR8 is expressed in CXCL17-responsive human monocytes, dendritic cells (DCs) and in monocytoid cell lines. Additionally, transfection of CXCR8 into Ba/F3 cells rendered 
them responsive to CXCL17 as measured by calcium mobilization assays. CXCL17 is a chemokine preferentially expressed in mucosal tissues; CXCR8 mirrors this preferential mucosal 
expression pattern. CXCR8 also exhibits several structural and physiological features of other chemokine receptors.
Conclusions: We conclude that CXCR8 is a novel chemokine receptor. Taken together, these observations strongly suggest that this mucosal chemokine CXCL17/CXCR8 axis represents 
a target for therapeutic intervention in pathophysiological or inflammatory processes of the respiratory or digestive systems.

WS.C.01.3
Platelets and neutrophils require different kindlin-3 copy numbers to control integrin-mediated functions in vivo

S. Klapproth1,2, F. Moretti1, M. Zeiler1, R. Ruppert1, U. Breithaupt3, R. Haas3, M. Mann1, M. Sperandio2, R. Fässler1, M. Moser1; 
1Max-Planck-Institute of Biochemistry, Martinsried, Germany, 2Walter Brendel Center for Experimental Medicine, Ludwig-Maximilians-University Munich, Munich, Germany, 3Max von 
Pettenkofer-Institute for Hygiene and Medical Microbiology, Ludwig-Maximilians-University Munich, Munich, Germany.

Many of the diverse functions of blood cells depend on integrins and the cytoplasmic proteins kindlin-3 and talin-1. To relate specific functions of platelets and polymorphonuclear 
neutrophils (PMNs) to specific kindlin-3 levels we generated mouse strains expressing 50%, 10% and 5% of kindlin-3. In contrast to Kindlin-3 null mice, which die of severe bleeding 
and leucocyte adhesion deficiency, mice expressing as little as 5-10% of kindlin-3 were viable and showed neither spontaneous bleeding nor infections, although only a limited 
number of integrins could be activated on platelets and neutrophils. Interestingly, tail wounding led to a severely prolonged bleeding tendency due to reduced platelet adhesion 
and aggregation but leukocyte adhesion to endothelial cells in the cremaster muscle and bacterial phagocytosis was rather mildly impaired. Absolute quantification of protein copy 
numbers revealed similar kindlin-3 and talin-1 copy numbers in platelets and neutrophils. Interestingly, the ratio of the copy number of kindlin-3 and talin-1 relative to β3 integrin 
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in platelets was 2:1, whereas in neutrophils the ratio relative to β2 integrins was 1:2. These data indicate that very low levels of kindlin-3 are sufficient to prevent severe defects and 
lethality and that platelet-mediated hemostasis requires high kindlin-3 levels to ensure full-fledged integrin activation, whereas leukocyte adhesion require lower levels of active 
integrins.
This work was supported by the Deutsche Forschungsgemeinschaft (SFB 914 project A01).

WS.C.01.4
The positively charged glycosaminoglycan-binding CXCL9-derived peptide, CXCL9(74-103), inhibits CXCL8-induced neutrophil extravasation and monosodium urate crystal-
induced gout in mice

A. Mortier1, V. Vanheule1, R. Janssens1, D. Boff1, N. Berghmans1, I. Ronsse1, F. A. Amaral2, M. M. Teixeira2, J. Van Damme1, P. Proost1; 
1Rega Institute, KU Leuven, Leuven, Belgium, 2Instituto de Ciencias Biologicas, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.

Objective: We investigated whether naturally processed chemokines might be useful lead molecules for the development of chemokine antagonists to inhibit inflammation.
Methods: Natural chemokines were isolated and biochemically characterized. Cleaved peptides were synthesized, their affinity for G protein-coupled receptors (GPCR) and 
glycosaminoglycans (GAGs) evaluated and their activity tested on receptor-transfected cells. Their potential to inhibit CXCL8-induced neutrophil extravasation was investigated in 
two murine inflammation models.
Results: Natural leukocyte- and fibroblast-derived COOH-terminally truncated CXCL9 forms missing up to 30 amino acids were purified and identified. Chemically synthesized COOH-
terminal CXCL9 peptides displayed high affinity for heparin and heparansulfate. They competed with the human neutrophil-attractant interleukin-8/CXCL8 for heparin binding. The 
most potent peptide, i.e. CXCL9(74-103), did not signal through or antagonize CXCR3, the G protein-coupled CXCL9 receptor, and did not influence neutrophil chemotactic activity 
of CXCL8 in vitro. However, CXCL9(74-103) inhibited CXCL8-induced inflammation in 2 mouse models. Simultaneous systemic injection of CXCL9(74-103) with CXCL8 injection in 
the joint diminished CXCL8-induced neutrophil extravasation. Analogously, monosodium urate crystal-induced neutrophil migration to the joint, a murine model of gout, is highly 
reduced by systemic injection of CXCL9(74-103).
Conclusion: We identified a peptide that, in contrast to other described chemokine antagonists, did not interfere with the chemokine-GPCR interaction, but targeted presentation of 
chemokines on GAGs and we showed its efficacy in a gout model.
This work was supported by: Interuniversity Attraction Poles Programme (Belgian Science Policy Office), FWO-Flanders, Brazilian National Council for Scientific and Technological 
Development and Concerted Research Actions of the Regional Government of Flanders.

WS.C.01.5
The endothelial protein PLVAP in lymphatics controls the entry of leukocytes into lymph nodes

P. Rantakari1, N. Jäppinen1, K. Auvinen1, M. Kapraali1, M. Miyasaka1,2, S. Jalkanen1,3, M. Salmi1,3; 
1University of Turku, Medicity research laboratory, Turku, Finland, 2WPI Immunology Frontier Research Center, Osaka University, Osaka, Japan, 3Department of Medical Microbiology and 
Immunology, University of Turku, Turku, Finland.

The afferent lymph-borne cells, including lymphocytes and activated DCs, draining to the lymphatic sinus enter the peripheral lymph node (PLN) parenchyma at both subcapsular 
and medullary locations. The molecules that mediate the transmigration of lymph-borne cells across the lymphatic endothelial cell (LEC) floor to the parenchyma at the lymph node 
sinus have remained unknown. We have shown that PLVAP (‘plasmalemma vesicle-associated protein’), assumed to be specific for blood vessels, is also expressed on LECs in the 
subcapsular sinus. Given the presence of PLVAP-guarded trans-endothelial channels in the sinus floor, we addressed the potential role of lymphatic PLVAP in the migration of lymph-
borne lymphocytes and dendritic cells.
To this end, we adoptively transferred wild-type splenocytes labeled with CFSE and activated dendritic cells expressing DsRed into Plvap−/− mice and their wild-type littermates 
subcutaneously, and analyzed their migration into lymph nodes.
In the absence of PLVAP on the sinusoidal floor LECs, lymph-borne cells showed enhanced migration to PLN parenchyma. Thus, PLVAP diaphragms on the sinusoidal floor LECs may 
regulate leukocyte entry into the PLN parenchyma.

WS.C.01.6
Role of CD99 in leukocyte transendothelial migration

D. Goswami1, D. Jing1, S. Yan1, K. Schaefer1, M. Araki2, K. Araki2, K. Yamamura2, D. Vestweber1; 
1Max Planck Institute for Molecular Biomedicine, Muenster, Germany, 2EGTC, Kumamoto University, Kumamoto, Japan.

CD99 is a heavily O-glycosylated transmembrane protein that was previously shown in our lab to be crucial for leukocyte extravasation in vivo, using blocking antibodies against the 
protein. We have now analyzed a CD99 gene-trap mouse, which lacks global expression of CD99. Intravital microscopy of the inflamed murine cremaster muscle of these mice showed 
defects in neutrophil adhesion and transmigration. Since CD99 is expressed both on the endothelium and on leukocytes, we created chimeric mice which lack CD99 either in the 
endothelium or on bone marrow derived leukocytes. Intravital microscopy of these chimeras showed that loss of CD99 only from the endothelium and not from leukocytes impaired 
the ability of neutrophils to efficiently transmigrate. This implied that CD99 from leukocytes is probably not crucial for transmigration. Whole-mount immunostainings of the fixed 
cremaster muscle showed fewer adherent leukocytes on the vessel in CD99KO compared to WT mice, and an additional block of transmigrating leukocytes in a position between 
the endothelium and the underlying basement membrane. Hence, so far we see a two-step role of endothelial CD99 in the extravasation cascade. First, it is required for the initial 
adhesion of leukocytes, which hints at a possible role of CD99 in the inside-out activation of β2 integrins. Second, CD99 also seems to be required for the deactivation of integrins, 
enabling the leukocytes to finally exit the endothelium.

WS.C.02 Innate Sensors

WS.C.02.1
AIM2 suppresses colon tumorigenesis by interfering with DNA-PK-dependent Akt activation

J. E. Wilson1, A. Petrucelli1, L. Chen1, A. Koblanski1, A. Truax1, Y. Wang1, M. Muehlbauer1, B. Davis2, J. P. Ting1; 
1University of North Carolina at Chapel Hill, Chapel Hill, NC, United States, 2Franklin and Marshal College, Lancaster, PA, United States.

The nucleotide-binding domain and leucine-rich repeat containing (NLR) proteins are a family of cytosolic innate immune sensors that regulate inflammation. Upon stimulation by 
microbial components, several NLRs bind to the adaptor protein ASC and recruit caspase-1, forming the multi-protein complex known as the inflammasome. The inflammasome 
facilitates production of the proinflammatory cytokines IL-1b and IL-18, which provide a protective role in intestinal homeostasis as inflammasome-deficient mice (e.g., Nlrp3-/- and 
Asc-/- mice) display increased intestinal inflammation and susceptibility to models of colitis and colon cancer. The NLR-like protein absent in melanoma 2 (AIM2) also forms an 
inflammasome and promotes IL-1β/IL-18 production, suggesting a similar protective role for AIM2 during colon tumorigenesis. Instead, we found that AIM2 protected against CAC 
by interfering with Akt activation by DNA-PK, but had little impact on inflammasome activation. Consistent with this finding, the impact of AIM2 was exerted on a non-bone marrow 
compartment, and AIM2 suppressed Akt activation and function in fibroblasts and colon organoid cultures in vitro. This AIM2-mediated suppression of Akt and Akt function was found 
to be DNA-PK dependent. Furthermore, AIM2 reduced Akt activation and tumor burden in the APCmin/+ model of sporadic colorectal cancer, and an Akt inhibitor nearly eliminated 
tumors in Aim2-/- mice. These combined results describe a novel mechanism by which AIM2 restricts tumorigenesis by interfering with DNA-PK-dependent Akt activation and 
implicates Akt inhibition as a therapy for AIM2-deficient human cancers.

WS.C.02.2
Identification of the lipid-modifying enzyme SMPDL3B as novel regulator of innate immune responses

L. X. Heinz1, C. L. Baumann1, M. S. Köberlin1, B. Snijder1, M. Bruckner1, R. Gawish1, O. Sharif1, R. K. Kandasamy1, J. Colinges1, K. L. Bennett1, A. Fauster1, G. Shui2, M. R. Wenk2, S. Knapp1, G. 
Superti-Furga1; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Department of Biochemistry, Yong Loo Lin School of Medicine, National University of 
Singapore, Singapore, Singapore.

It is becoming increasingly clear that lipid metabolism and receptor-mediated signaling are highly intertwined processes that cooperate to fulfill cellular functions and safeguard 
cellular homeostasis. Activation of Toll-like receptors (TLRs) leads to a complex cellular response, orchestrating a diverse range of inflammatory events that need to be tightly 
controlled in order to avoid unnecessary tissue damage. Here we identified the GPI-anchored glycoprotein Sphingomyelin Phosphodiesterase, Acid-Like 3B (SMPDL3B) in a mass 
spectrometry screening campaign for membrane proteins co-purifying with TLRs. Expression of this enzyme was induced by pro-inflammatory stimuli including TLR ligands as well 
as interferon gamma. Functionally, knockdown or knockout of Smpdl3b in macrophages enhanced responsiveness to TLR stimulation, revealing a negative regulatory role for this 
protein in innate immune signaling. In line with a role in lipid metabolism, loss-of-function of SMPDL3B profoundly changed the membrane fluidity and cellular lipid composition of 
macrophages as assessed by lipidomics analysis. Specific long-chained ceramides were reduced in the absence of SMPDL3B and re-introduction of these lipid species could revert the 
hyper-inflammatory phenotype, functionally linking macrophage membrane lipid composition and innate immune signaling. Finally, Smpdl3b-deficient mice displayed an intensified 
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inflammatory response in TLR-dependent peritonitis models, establishing its negative regulatory role in vivo. Taken together, our results identify the membrane-modulating enzyme 
SMPDL3B as a negative regulator of TLR signaling that functions at the interface of membrane biology and innate immunity.
This work was funded by the Austrian Academy of Sciences and the European Research Council.

WS.C.02.3
Novel mouse models reveal in vivo functions of the NAIP/NLRC4 inflammasomes in non-hematopoietic cells

I. Rauch1, C. Kang1, J. von Moltke2, L. E. Sanman3, M. Bogyo3; 
1University of California, Berkeley, Berkeley, CA, United States, 2University of California, San Francisco, San Francisco, CA, United States, 3Stanford University School of Medicine, Stanford, 
CA, United States.

Inflammasomes are cytosolic multiprotein complexes that activate inflammatory caspases and host defense upon pathogen detection. The NLRC4 inflammasome can be activated by 
the cytosolic presence of flagellin, or the type III secretion system rod or needle proteins of bacteria. Recognition of these ligands is mediated by the NAIP family of NLRs, with NLRC4 
serving as an adaptor to recruit Caspase1 downstream of the NAIPs.
We developed new mouse models to study the NAIP/NLRC4 inflammasome in specific cell types, in vivo. A transgenic mouse harbouring a floxed Stop cassette and the CASP1 gene in 
the Rosa26 locus on a CASP1 deficient background was crossed to LysMCre or VillinCre expressing strains. Delivery of FlaTox (intracellular flagellin) is lethal to mice expressing CASP1 
only in LysM+ cells, confirming sufficiency of LysM+ cells for the phenotype. Surprisingly, mice expressing CASP1 only in their intestinal epithelium were also severely affected by 
FlaTox, exhibiting a loss of 6C body temperature in 30 minutes, intestinal fluid loss and increase in haematocrit.
Using CRISPR/Cas9, we created a mouse with an engineered Caspase1 that specifically and irreversibly binds a fluorescent active site probe. Upon injection of probe and Flatox, 
Caspase1 activation can be observed in intestinal epithelial cells.
We also created Naip1-/-, Naip2-/- and Naip1-6(cluster)-/- mouse lines using CRISPR/Cas9. Treatment of Naip1-6-/- animals with FlaTox shows a complete loss of reaction comparable 
to NLRC4 deficient animals, proving that NAIPs are essential for intracellular flagellin recognition.
In future studies, we will elucidate the role of epithelial NAIP/NLRC4 in intestinal infections.

WS.C.02.4
Fungal Recognition mediated by C-type lectin receptors Dectin-1 and Dectin-2 is regulated by E3 ubiquitin ligase Cbl-b

J. Zhang, Y. Xiao, H. Guo; 
The Ohio State University, Columbus, OH, United States.

C-type lectin receptors (CLRs) including Dectin-1 and -2 play critical roles as pattern-recognition receptors (PRRs) for sensing C. albicans infection. However, Dectin receptors 
must themselves be appropriately regulated to allow for host defense, yet prevent excessive tissue-damaging inflammation. How the Dectin receptors are regulated is completely 
unknown. Here, we report that E3 ubiquitin ligase Cbl-b signals via Dectin CLRs, but not Toll-like receptors (TLRs), in macrophages. Mechanistically, Cbl-b targets Dectin-1 and -2 for 
K48-linked polyubiquitination and degradation in the lysosome. Cbl-b also facilitates the internalization of Dectin-1 and Dectin-2 from the cell surface. In keeping with this finding, 
Cblb-/- mice are protected from systemic infection with a lethal dose of C. albicans, and introducing deficiency for Dectin-1, -2, or both into Cblb-/- mice partially or completely render 
these mice susceptible to C. albicans infection. Therefore, our data reveals that Cbl-b’s negative regulation of Dectin-1 and -2 is crucial for restraining the magnitude of innate immune 
responses against C. albicans infection.

WS.C.02.5
SHIP-1 couples to activated Dectin-1 selectively adjusting ROS production in response to C. albicans in dendritic cells

C. Del Fresno Sánchez1, N. Blanco-Menéndez1, S. R. Fernandes2, E. Calvo1, R. Conde-Garrosa1, W. G. Kerr2, D. Sancho1; 
1Fundación CNIC, Madrid, Spain, 2SUNY Upstate Medical University, Syracuse, NY, United States.

Introduction: Dectin-1 is a C-type lectin receptor involved in the recognition of the opportunistic fungal pathogen Candida albicans. Most of their responses are mediated by the 
proximal kinase Syk, but still, some of them have not been described as mediated by Syk.
Methods: We performed a pull-down of Dectin-1’s intracellular domain in activating or non-activating conditions, followed by a proteomic characterization of the interactome. 
Unexpectedly, the phosphatase SHIP-1 was associated to active Dectin-1. To characterize the relevance of SHIP-1 in dendritic cells, we generated CD11c-Cre-SHIP-1-flox (SHIP-1-/-) 
mice and analyzed the response of bone marrow derived dendritic cells (BMDCs) to C. albicans.
Results: Pull-down experiments demonstrated the interaction between Dectin-1 and the phosphatase SHIP-1 in activating conditions for the receptor. SHIP-1 relocation around 
Dectin-1-triggered phagosomes, reinforced the notion of a role for SHIP-1 downstream Dectin-1.
Functional experiments performed with SHIP-1-/- BMDCs in response to C. albicans, indicated that SHIP-1 specifically regulates ROS production to heat-killed yeasts. The observed 
enhanced ROS production in SHIP-1-/- BMDCs was Dectin-1, Syk and NADPH oxidase dependent. Consequently, these cells were more efficient in killing C. albicans than their wild-
type counterparts.
Mechanistically, inhibitors-based experiments suggested that the specific role of SHIP-1 in the control of Dectin-1-triggered ROS production is Btk and PI3K dependent.
Conclusions: SHIP-1 interacts with the activated intracellular domain of Dectin-1.
In response to Candida albicans, SHIP-1 has a regulatory role in Dectin-1-triggered ROS production dependent on Btk and PI3K.
SHIP-1 deficient BMDCs are partially protected against Candida albicans infection in a Dectin-1 dependent manner.

WS.C.02.6
Complement-regulated NLRP3 inflammasome activation controls CD4+ Th1 responses

G. Arbore1, E. West2, A. A. Robertson3, A. Klos4, T. M. Woodruff3, R. C. Coll5, L. A. O’Neill5, W. J. Leonard2, P. N. Monk6, M. A. Cooper3, H. J. Lachmann7, A. Cope8, K. D. Mayer-Barber9, C. 
Kemper1; 
1Division of Transplantation Immunology and Mucosal Biology, King’s College London, London, United Kingdom, 2National Heart, Lung and Blood Institute, National Institutes of Health, 
Bethesda, MD, United States, 3Institute for Molecular Bioscience, University of Queensland, Brisbane, Australia, 4Hannover Biomedical Research School, University of Hannover, Hannover, 
Germany, 5School of Biochemistry and Immunology, Trinity College Dublin, Dublin, Ireland, 6Department of Infection and Immunity, University of Sheffield, Sheffield, United Kingdom, 
7National Amyloidosis Centre, University College London, London, United Kingdom, 8Academic Department of Rheumatology, King’s College London, London, United Kingdom, 9National 
Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD, United States.

Introduction: The NLRP3 inflammasome mediates the maturation of the proinflammatory cytokine IL-1β. NLRP3 function has hitherto only been described in myeloid cells. This study 
demonstrates NLRP3 activation in CD4+ T-cells and its regulation via autocrine C5a-mediated signalling.
Materials and Methods: C5/C5a and C5aR1/C5aR2 expression was studied on CD4+ T-cells. Th1 response, NLRP3 expression and activation were analyzed in hCD4+ T-cells activated in 
vitro, in presence of the NLRP3 inhibitor MCC950, C5aR2 agonists and antagonists. In vitro studies were also performed using T-cells from patients with cryopyrin-associated periodic 
syndromes (CAPS), who have mutated constitutively-active NLRP3, and from C5aR2-/-, NLRP3-/-, IL-1α/β-/- and IL1R1-/- mice. In vivo NLRP3 function was defined in a LCMV infection 
model using bone marrow chimeras between wild-type and knockout mice.
Results: NLRP3 activation leads to caspase-1 cleavage and IL-1β secretion by CD4+ T-cells, promoting IFN-γ production and Th1 differentiation. NLRP3 blockade with either MCC950 
or C5aR2 agonism significantly reduced Th1 responses. Inhibition of C5aR2 activity leads to increased IL-1β and IFN-γ secretion. T-cells from CAPS patients displayed overactive Th1 
responses, normalized by MCC950 addition.
C5aR2–/– mouse CD4+ T-cells demonstrate increased Th1 responses, while T-cells from wild-type mice treated with MCC950, and from NLRP3-/-, IL-1α/β-/- and IL1R-/- mice showed 
impaired Th1 response in vitro and in vivo.
Conclusion: These data suggest that NLRP3 activation occurs in CD4+ T-cells, promoting Th1 induction. We hypothesize that, while APC-derived IL-1β supports Th1 priming, 
maintenance of the Th1 phenotype during cell migration and differentiation relies on autocrine complement-regulated NLRP3 activity.

WS.C.03 Myeloid Suppressor Cells

WS.C.03.1
Controversial effect of atRA in treatment of Non-Responders in therapeutically vaccination

B. Höchst; 
Institute of molecular immunology, Technische Universität München, München, Germany.

Therapeutic tumor vaccination represents a promising strategy to induce anti-tumor activity in cancer patients. However, usually only a subpopulation of patients benefits from tumor 
vaccines, whereas others display continuous tumor growth and metastatic spreading. Here we report a similar observation in a B16 melanoma model. Vaccinating these mice with 
a model tumor antigen and a combination of adjuvants, i.e. TLR-9-ligand CpG and NKT-cell ligand α-galactosylceramide, controlled the tumor in most animals (High-Responders), 
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whereas others showed no clear benefit from the treatment (Non-Responders). No differences in numbers of B, NK or T cells were detected between both groups. However, Non-
Responders showed significantly increased numbers of CD11b+Gr-1+myeloid-derived-suppressor-cells (MDSCs). Treatment with all-trans-retinoic-acid (atRA), which has been 
described to modulate MDSCs, effectively restored the tumor control in Non-responders. Frequencies neither of regulatory T cells nor MDSCs differed after treatment with atRA, but 
those cells from atRA-treated animals with a phenotype of monocytic MDSCs (CD11b+Ly6ChighLy6G--cells) had lost their suppressive capacity and displayed upregulation of MHC-
Class-II, indicating acquisition of immune-stimulatory properties. Concomitantly, IFNγ production by CD8+ T cells was significantly higher in atRA-treated mice.
Taken together, we demonstrate that atRA converts Non-Responders to tumor vaccination to responders, offering a novel opportunity for individualized tumor therapy.

WS.C.03.2
Monocytes polarize in two steps into myeloid-derived suppressor cells requiring IRF-1 and mTOR signals

E. Ribechini1, J. Hutchinson2, S. Walter1, J. Lucas1, U. Schleicher3, A. Jordán Garrote1, S. J. Potter1, N. Müller1, H. Raifer4, I. Berberich1, M. Huber4, H. Hermanns1, A. Beilhack1, M. Lohoff4, C. 
Bogdan3, E. K. Geissler2, M. B. Lutz1; 
1University of Würzburg, Würzburg, Germany, 2University of Regensburg, Regensburg, Germany, 3University of Erlangen, Erlangen, Germany, 4University of Marburg, Marburg, Germany.

Classical monocytes and monocytic myeloid-derived suppressor cells (M-MDSC) share phenotypic similarities. However, experimental proof whether and by which signals 
monocytes can serve as precursors of M-MDSC is lacking. Here, we describe a proliferation-independent GM-CSF licensing process in murine Ly-6Chigh monocytes that disables 
their inflammatory functions and allows their subsequent conversion to M-MDSC. Transitioning of monocytes to GM-CSF-licensed monocytes requires the MyD88/NF-κB, IFNγR/
IRF-1 and AKT/mTOR signaling pathways. Analogous changes occur when CD14+ human monocytes are exposed to M-CSF. Upon activation, licensed mouse monocytes become 
immunosuppressive iNOS+ M-MDSC that control EAE progression, but fresh monocytes do not. Likewise, IFN-γ stimulation drives licensed human monocytes to become IDO+ 
M-MDSC. These data reveal novel consequences of GM-CSF signaling in monocytes by pointing out M-MDSC as polarized monocytes.

WS.C.03.3
Myeloid-derived suppressor cells contribute to lysosomal acid lipase deficiency-induced endothelial cell dysfunctions

H. Du1,2, T. Zhao1, X. Ding1, C. Yan1,2,3; 
1Indiana University School of Medicine, Indianapolis, IN, United States, 2IU Simon Cancer Center, Indiana University School of Medicine, IN, United States, 3Center for Immunobiology, 
Indiana University School of Medicine, IN, United States.

Introduction: The underlying mechanisms that the lipid metabolic pathway causes infiltration of myeloid-derived suppressor cells (MDSCs) in multiple organs remain incompletely 
understood. Endothelial cells (ECs) constitute barriers regulating leukocytes transmigration to the site of inflammation. Therefore, we hypothesized that ECs are dysfunctional in 
lysosomal acid lipase (LAL)-deficient (lal-/-) mice.
Materials and Methods: Using bone marrow-derived MDSCs and primary EC cells isolated from lal+/+ and lal-/- mouse lung, we analyzed interplay of MDSCs and ECs by transwell 
assay, tube formation assay, in vitro wound healing assay, siRNA interference assay, Western blot assay, proliferation assay, matrigel plug assay, T cell proliferation and lymphokine 
assay, RT-PCR assay, flow cytometry assay, ROS assay.
Results: MDSCs transmigrated more efficiently across lal-/- ECs than lal+/+ ECs, which was correlated with increased level of platelet endothelial cell adhesion molecule-1 and 
monocyte chemoattractant protein-1 in lal-/- ECs. lal-/- ECs showed enhanced migration and proliferation, decreased apoptosis, but impaired tube formation and angiogenesis. lal-/- 
ECs suppressed T cell proliferation in vitro. Interestingly, lal-/- MDSCs promoted in vivo angiogenesis, EC tube formation and proliferation. Finally, the mTOR pathway was activated in 
lal-/- ECs, and inhibition of mTOR reversed EC dysfunctions, including decreasing MDSCs transmigration, delaying migration, and relieving suppression of T cell proliferation.
Conclusions: LAL regulates EC functions through interaction with MDSCs and modulation of the mTOR pathway, which may provide a mechanistic basis for targeting MDSCs or 
mTOR to rejuvenate EC functions in LAL-deficiency related diseases.
Grants: National Institutes of Health HL087001 (Du), and CA138759, CA152099 (Yan)

WS.C.03.4
Generation and function of CCR7-expressing regulatory macrophages

K. Yu1, M. Galla2, A. Janssen1, R. Förster1; 
1Institute of Immunology, Hannover Medical School, Hannover, Germany, 2Institute of Experimental Hematology, Hannover Medical School, Hannover, Germany.

Our group has recently established the differentiation of regulatory macrophages (regMF) by culturing macrophage and dendritic progenitor cells (MDPs) in the presence of lymph 
node stromal cells. We demonstrated that these regulatory macrophages are able to suppress proliferation of antigen-specific T cells in vivo. However, it is not fully understood how 
these cells perform their function and whether they can interfere with the interaction between T cells and DCs in secondary lymphoid organs.
In order to overcome the inability of regMF to migrate into lymph nodes, CCR7-expressing regMF were generated by transducing MDPs with CCR7-encoding retrovirus. After co-
culturing with lymph node stromal cells for another 7 days, sorted CCR7+regMF were intra-lymphatically transferred into the lymphatic vessel draining towards the popliteal lymph 
node. T cell proliferation was determined by flow cytometry.
Without retroviral transduction, regMF could not migrate into lymph nodes. In contrast, after virus transduction, CCR7+ regMF migrate into the deep T cell zone of lymph node 
following intra-lymphatic transfer. Furthermore, these cells also retain their macrophage phenotype. As opposed to lymph nodes that received T cells and Ova-DCs in the absence of 
regMF, T cell proliferation was suppressed when CCR7+ regMF were applied intra-lymphatically.
Thus, retrovirus-induced expression of CCR7 enables regMF to localize deeply in the T cell zone where they can interact with activated T cells and DCs. This approach will allow us to 
better understand and to fine-tune the suppressive function of myeloid suppressive cells for future immunotherapeutic approaches.

WS.C.03.5
Establishment of lal-/- myeloid lineage cell line that resembles myeloid-derived suppressive cells

C. Yan, X. Ding, L. Wu, H. Du; 
Indiana University School of Medicine, Indianapolis, IN, United States.

Introduction: Myeloid-derived suppressor cells (MDSCs) in mouse are inflammatory cells that play critical roles in promoting cancer growth and metastasis by directly stimulating 
cancer cell proliferation and suppressing immune surveillance. In order to facilitate characterization of biochemical and cellular mechanisms of MDSCs, it is urgent to establish an 
“MDSC-like” cell line.
Materials and methods: By cross breeding of immortomouse® (simian virus 40 large T antigen transgenic mice) with wild type and lysosomal acid lipase (LAL) knock-out (lal-/-) mice, 
wild type (HD1A) and lal-/- (HD1B) myeloid cell lines have been established.
Results: Compared with HD1A cells, HD1B cells demonstrated many characteristics similar to lal-/- MDSCs. HD1B cells exhibited increased lysosomes around perinuclear areas, 
dysfunction of mitochondria skewing toward fission structure, damaged membrane potential, and increased ROS production. HD1B cells showed increased glycolytic metabolism 
during blockage of fatty acid metabolism to fuel the energy need. The mTOR signal pathway in HD1B cells was overly activated. Rapamycin treatment of HD1B cells reduced ROS 
production and restored the mitochondrial membrane potential. HD1B cells showed much stronger immunosuppression on CD4+ T cell proliferation and function, and enhanced 
cancer cell proliferation. Knockdown of mTOR with siRNA reduced the HD1B cell ability to immunosuppress T cells and stimulate cancer cell proliferation.
Conclusions: The HD1B myeloid cell line is an “MDSC-like” cell line that can be used as an alternative in vitro system to study how the lipid metabolic pathway controls various myeloid 
cell functions.
Grants: National Institutes of Health HL087001 (Du), CA138759, CA152099 (Yan)

WS.C.03.6
Adipose-derived mesenchymal stromal cells modulate the lipid metabolism in regulatory macrophage

L. Souza-Moreira1, V. Cardoso-Soares1, E. Gonzalez-rey2, M. Delgado2, P. Bozza1; 
1Instituto Oswaldo Cruz, Rio de Janeiro, Brazil, 2Instituto de Parasitologia y Biomedicina Lopez Neyra, Granada, Spain.

Introduction: Mesenchymal stromal cells (MSCs) have emerged as a potential therapy for many chronic inflammatory diseases because of their regenerative potential, immunologic 
and anti-inflammatory properties. The two-way dialogue between MSCs and macrophages contribute to repair and regeneration after tissue injury. Because of relationship between 
lipid metabolism and immunomodulation, our objective is determine the role of lipid metabolism in macrophages and adipose-MSCs (ASCs) interactions.
Methods and Results: We differentiated macrophages from bone marrow cells, then co-culture with ASCs or ASCs conditioned medium (ASCcm). We showed previously that ASCm 
induce a distinct regulatory activation state of macrophage (high expression of arginase 1 and elevated IL-10 release) which possess therapeutic potential in inflammatory diseases. 
Here, we demonstrated that ASCs induced lipid bodies biogenesis in macrophages, and these effect was partially inhibited by indomethacin in co-culture, but not with ASCcm. 
Interestingly, neutralizing antibodies against M-CSF produced by ASCs selectively inhibited lipid bodies formation. In addition, we observed that ASCcm induced macrophage 
proliferation, and phosphorylation of AKT, mTOR, 4E-BP1 and p70S6K. These effects were inhibited by treatment with rapamycin.
Conclusions: Our results demonstrate that ASCs induce lipid bodies biogenesis and activate AKT/mTOR pathway in macrophages, suggesting a role of lipid metabolism during the 



35Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

interaction between macrophage and MSCs. The cell interactions in the inflammatory microenvironment is a key event in resolution of inflammation and tissue homeostasis. Then, 
more studies are necessary to understanding the role of these mechanisms on beneficial effects of a cell-based therapy with MSC.
Financial Support: CNPq & FAPERJ

WS.C.04 Dendritic Cells & Macrophages

WS.C.04.1
Human BDCA2+CD123+CD56+ dendritic cells (DCs) related to blastic plasmacytoid dendritic cell neoplasm represent a unique myeloid DC subset

H. Yu1, P. Zhang2, X. Yin1, Z. Yin3, Q. Shi3, Y. Cui2, G. Liu4, S. Wang3, P. Piccaluga5, T. Jiang2, L. Zhang1; 
1Key laboratory of Immunity and Infection, Institute of Biophysics, Chinese Academy of Sciences, Beijing, China, 2Key Laboratory of Protein and Peptide Pharmaceuticals,Institute of 
Biophysics, Chinese Academy of Sciences, Beijing, China, 3Department of Cardiology, 306th hospital of PLA., Beijing, China, 4Department of gynecology and obstetrics, Beijing Chaoyang 
Hospital, Capital Medical University., Beijing, China, 5Department of Experimental, Diagnostic, and Specialty Medicine, Hematopathology & Hematology Sections, Molecular Pathology 
Laboratory, S. Orsola-Malpighi Hospital, Bologna University, Bologna, Italy.

Introduction: pDCs are specialized in rapid and massive secretion of type I interferon (IFN-I) in response to Toll like receptor (TLR)7 or TLR9 stimulation. A CD4+CD56+ hematological 
malignancy was classified as blastic plasmacytoid dendritic cell neoplasm (BPDCN) due to its expression of characteristic molecules of pDCs. Here in this report, we characterized a 
BDCA2+CD123+CD56+ (CD56+) DC population that express typical pDC markers but functionally distinct from pDCs.
Materials and Methods: BDCA2+CD123+CD56− (CD56−) pDCs and CD56+ DCs were purified by FACS sorting. The cytokine production and APC functions of CD56+ DCs were 
compared with pDCs and cDCs. The transcriptome of both CD56− pDCs and CD56+ DCs were analyzed by RNA sequencing (RNA-seq). Next, we compared the transcriptional profile 
CD56+ DCs with cDNA array data of other human DC subsets and BPDCN retrieved from public databases.
Results: The CD56+ DCs produced much less IFN-I comparing with pDCs. In addition, CD56+ DCs cluster together with cDCs but not pDCs by genome-wide transcriptional profiling. 
Accordingly, CD56+ DCs functionally resemble cDCs by producing IL-12 upon TLR4 stimulation and priming naïve T cells without prior activation. We also demonstrated that BPDCN is 
closer to CD56+ DCs than pDCs by global gene-expression profiling.
Conclusions: These data suggest that the CD56+ DCs represent a novel cDC subset mixed with some pDC features. Moreover, we propose that the CD4+CD56+ neoplasm may be a 
tumor counterpart of CD56+ cDCs but not pDCs.

WS.C.04.2
Anti-TNF promotes type I interferon-driven psoriasis-like skin inflammation

C. Conrad1, J. Di Domizio1, A. Mylonas1, C. Belkhouja1, O. Demaria1, A. Lapointe1, M. Vernez1, A. Navarini2, L. French2, M. Gilliet1; 
1Lausanne University Hospital, Lausanne, Switzerland, 2Zurich University Hospital, Zurich, Switzerland.

Paradoxical psoriasis is a well-known side-effect of anti-TNF therapy affecting 2-5% of treated patients. As this side effect often necessitates cessation of the anti-TNF therapy, there 
is an urgent need to understand its pathogenesis. Here, we analyzed a series of 25 cases of paradoxical psoriasis induced by all anti-TNF agents available. Underlying diseases, clinical 
presentation and histological patterns varied considerably among patients. However, we found a striking, uniform, and selective upregulation of type I interferons (IFN) in skin of 
paradoxical psoriasis as compared to classical psoriasis. The overexpression of type I IFN was paralleled by a massive accumulation of plasmacytoid dendritic cells (pDCs) within the 
skin. In vitro, TNF blockade directly enhanced type I IFN production by pDCs, while TNF itself inhibited its production suggesting a crossregulation of TNF and pDC-derived type I IFN. 
In a skin injury mouse model, anti-TNF therapy increased and sustained type I IFN expression and skin infiltration by pDCs and was sufficient to induce a psoriatic phenotype in a type I 
IFN-dependent manner. Our study demonstrates that anti-TNF therapy unleashes unabated type I IFN production by pDCs, thereby inducing a psoriasis-like skin phenotype. Thus, we 
unravel the pathomechanism of paradoxical psoriasis and provide a clinical relevance for the crossregulation of TNF and type I interferon.

WS.C.04.3
Endogenous glucocorticoids suppress dendritic cell-derived IL-12 and prevent death in LPS-induced sepsis

I. Munitic1,2, C. C. Li2, P. R. Mittelstadt2, E. Castro2, J. D. Ashwell2; 
1University of Rijeka, Rijeka, Croatia, 2Laboratory of Immune Cell Biology, National Cancer Institute, National Institutes of Health, Bethesda, MD, United States.

Tight regulation of dendritic cell (DC) maturation and life span is critical for two opposed events in response to infection: orchestration of the initial immune response and its 
termination. Sepsis is an exaggerated systemic inflammatory response to infection characterized by hyperinflammation, followed by immunosuppression, both of which cause 
morbidity and/or mortality. Although DC loss regularly occurs in sepsis, the mechanism for this and its relevance for controlling the inflammatory response during sepsis, are 
incompletely understood. Given that endogenous glucocorticoids (GC) are important anti-inflammatory agents, we tested their effect on DC during sepsis by generating the mice 
with DC-specific GR deletion (GRCD11c-cre). We find that lipopolysaccharide (LPS)-challenged GRCD11c-cre exhibited a marked increase in proinflammatory cytokines such as 
IL-12 and IFN-gamma, and were prone to increased morbidity and mortality. CD8+ DC were identified as the major producers of IL-12, and were found to be killed in WT but not 
GRCD11c-cre mice during sepsis progression. Prolonged IL-12 secretion in GRCD11c-cre mice triggered exaggerated NK cell-derived IFN-gamma production. Importantly, neutralizing 
IL-12 prevented hypothermia and death in GRCD11c-cre mice, arguing that IL-12 blockade by endogenous GC is a major protective mechanism during sepsis. Moreover, whereas 
WT animals upon low-dose LPS challenge exhibited the expected tolerance to the lethal-dose of LPS, GRCD11c-cre mice did not. In turn, IL-12 blockade restored the ability of 
GRCD11c-cre mice to be tolerized upon low-dose LPS challenge. Therefore, endogenous GC control the response to LPS by two DC-dependent mechanisms: suppression of IL-12 and 
elimination of the CD8+ DC.

WS.C.04.4
Polysialylation of CCR7 controls dendritic cell trafficking by releasing CCL21 from an auto-inhibited state

E. Kiermaier1, C. Moussion1, C. Veldkamp2, R. Gerardy-Schahn3, L. Williams2, G. Chaffee2, A. Phillips2, F. Freiberger3, R. Imre4, K. Mechtler4, M. Mühlenhoff3, B. Volkman5, M. Sixt1; 
1Institute of Science and Technology Austria, 3400 Klosterneuburg, Austria, 2Department of Chemistry, University of Wisconsin-Whitewater, Wisconsin 53190, WI, United States, 3Institute of 
Cellular Chemistry, Hannover Medical School (MHH), Hannover, Germany, 4Research Institute of Molecular Pathology (IMP), Vienna, Austria, 5Department of Biochemistry, Medical College 
of Wisconsin, Wisconsin 53226, WI, United States.

The G-protein coupled receptor (GPCR) CCR7 and its two chemokine ligands CCL19 and CCL21 essentially contribute to the homing of immune cells to secondary lymphoid organs. 
Although many GPCRs are glycosylated at their extracellular domain, the functional significance of GPCR glycosylation is poorly understood. Here we show that CCR7 on dendritic 
cells (DCs) is posttranslationally polysialylated and that this modification is essential for recognition of CCL21 but dispensable for sensing CCL19. Structure-function analysis of 
chemokine-receptor interactions revealed an autoinhibitory site within CCL21, which, in the absence of polysialic acid, is blocked by the C-terminal extension of CCL21. Only 
polysialylated but not unmodified CCR7 releases this autoinhibition. Consequently, DC trafficking is abrogated in polysialyltransferase deficient mice, manifesting in disturbed lymph 
node homeostasis and late autoimmunity. Thus, polysialylation deficiency causes a novel form of glycosylation mediated immune cell trafficking disorder.

WS.C.04.5
Kupffer cells regulate the onset of immune response against Listeria monocytogenes infection

C. Abels1,2, D. Torres3, A. Kohler3, M. Guilliams4, P. De Baetselier1,2, V. Flamand3, A. Beschin1,2; 
1Myeloid Cell Immunology Laboratory, VIB, Brussels, Belgium, 2Cellular and Molecular Immunology Unit, Vrije Universiteit Brussel (VUB), Brussels, Belgium, 3Institute for Medical 
Immunology, Université Libre de Bruxelles, Charleroi, Belgium, 4VIB Inflammation Research Center, UGent, Gent, Belgium.

Listeriosis is a foodborne disease caused by the ingestion of the intracelular bacterium Listeria monocytogenes affecting mainly the liver and the brain in immunocompromised 
persons. Severe disease also occurs in pregnant women, resulting in abortion. In experimental listeriosis, contradictory results were reported on the role of liver resident MF (Kupffer 
Cells, KC) due to the inability to correctly distinguish resident embryonic KC from infiltrating monocyte-derived macrophages. In this context, we have identified a Clec4f marker that 
is specifically expressed in KC and used this marker to generate a mouse model of selective diphtheria toxin-mediated depletion of tissue-resident KC. Using these mice, we found a 
protective role of KC during L. monocytogenes infection. KC-depleted mice became highly susceptible to infection, with significantly reduced survival rates and increased bacterial 
loads in the liver and spleen. The inability of KC-depleted mice to control the infection was associated with an altered innate myeloid cell response and inadequate adaptive type 1 
immune response in the liver and the spleen. In the absence of KC, T and B cell numbers were reduced, and antigen-specific CD8 T cells were impaired in their IFN-g synthesis capacity, 
coinciding with a drastic reduction in DC populations. These results indicate an important interplay between liver-resident KC and other non-parenchymal hepatic antigen-presenting 
cells.
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WS.C.04.6
Characterization of tissue macrophages in peripheral nerve of mouse

A. Hidmark, B. Nettelbladt, P. Nawroth, T. Fleming; 
Universitätsklinikum Heidelberg, Heidelberg, Germany.

The resident innate immune system of the peripheral nerve system has been poorly characterized. A better understanding of the tissue macrophages is required as to establish 
whether neuroinflammation is a relevant mechanism involved in the development and progression of peripheral neuropathy such as observed in diabetes mellitus. Sciatic nerve 
(SN), and dorsal root ganglions (DRG) from wild-type mouse were analyzed by FACS for expression of macrophage markers and gated according to peritoneal cavity lavage (PCL) 
macrophages stained in parallel. 5-10% (SN) and 20-30% (DRG) of nucleated cells expressed CD45, of which 50-60% in SN and 20-30% in DRG were positive for the macrophage 
marker CD68. The expression of CD68 did not overlap with that of Iba-1. In SN, a majority of the CD68+ cells were mannose receptor CD206-expressing M2 macrophages, as opposed 
to macrophages of PCL or the DRG, of which 5% or 20% respectively expressed CD206. A large proportion of nucleated cells in the SN (40-50%) and the DRG (20-30%) expressed 
macrophage marker, F4/80. The majority of F4/80+ cells were either dim or negative for other markers of macrophages (CD45, CD11b, MHC class II or CD68), but expressed Ly6G and 
Ly6C. A corresponding pattern of expression was found on the Schwann cell-line, SW10. These findings suggest that the resident macrophages of peripheral nerve are skewed towards 
an M2 phenotype but display a large degree of heterogeneity in terms of markers and compartments. SN of mice with late diabetic neuropathy showed an increase of markers for M1 
macrophages.

WS.C.05 NK and NKT Cell Activation and Mechanisms

WS.C.05.1
Identification of phenotypically and functionally heterogeneous mouse Mucosal Associated Invariant T cells using MR1 tetramers

H. F. Koay1,2, A. Rahimpour1,2, A. Enders3, R. Clanchy1, S. B. Eckle1, B. Meehan1, Z. Chen1, B. Whittle4, L. Liu5,6, D. P. Fairlie5,6, C. C. Goodnow3, J. McCluskey1, J. Rossjohn7,8,9, A. P. Uldrich1,2, D. 
G. Pellicci1,2, D. I. Godfrey1,2; 
1Department of Microbiology and Immunology, Peter Doherty Institute for Infection and Immunity, University of Melbourne, Parkville VIC, Australia, 2Australian Research Council Centre 
of Excellence for Advanced Molecular Imaging, University of Melbourne, Parkville VIC, Australia, 3John Curtin School of Medical Research, Department of Immunology, Canberra, ACT, 
Australia, 4Australian Phenomics Facility, John Curtin School of Medical Research, Australian National University, Canberra, ACT, Australia, 5Institute for Molecular Bioscience, University of 
Queensland, Brisbane QLD, Australia, 6Australian Research Council Centre of Excellence for Advanced Molecular Imaging, University of Queensland, Brisbane QLD, Australia, 7Department 
of Biochemistry and Molecular Biology, School of Biomedical Sciences, Monash University, Clayton VIC, Australia, 8Institute of Infection and Immunity, Cardiff University, School of Medicine, 
Heath Park, Cardiff, United Kingdom, 9Australian Research Council Centre of Excellence for Advanced Molecular Imaging, Monash University, Clayton VIC, Australia.

Studies on the biology of Mucosal-Associated Invariant T (MAIT) cells in mice have been hampered by a lack of specific reagents. Using MR1-antigen (Ag) tetramers that specifically 
bind to the MR1-restricted MAIT T cell receptors (TCRs), we demonstrate that MAIT cells are detectable in a broad range of tissues in C57BL/6 and BALB/c mice. These cells include 
CD4-CD8-, CD4-CD8+, and CD4+CD8- subsets and their frequency varies in a tissue- and strain-specific manner. Mouse MAIT cells have a CD44hiCD62Llo memory phenotype and 
produced high levels of IL-17A, and other cytokines including IFN-γ, IL-4, IL-10, IL-13, GM-CSF at moderate levels. Consistent with high IL-17A production, most MAIT cells expressed 
high levels of retinoic-acid-related orphan receptor (ROR)γt, whereas RORγtlo MAIT cells predominantly expressed T-bet and produced IFN-γ. Most MAIT cells expressed the 
promyelocytic leukaemia zinc finger (PLZF) transcription factor and their development was largely PLZF-dependent. These observations contrasted with previous reports that MAIT 
cells from Vα19 TCR transgenic mice were PLZF- and expressed a naïve CD44lo phenotype. Accordingly MAIT cells from normal mice more closely resemble human MAIT cells than 
previously appreciated and this provides the foundation for further investigations of these cells in health and disease.

WS.C.05.2
Ly49A and NKG2D co-localise upon synapse formation providing a molecular mechanism for NK cell signal integration

D. Tomaz1, P. Pereira2, R. Henriques2, N. Guerra3, J. Dyson4, K. Gould1; 
1Department of Immunology, Wright-Fleming Institute, Imperial College London, London, United Kingdom, 2Medical Research Council Laboratory for Molecular Cell Biology, University 
College London, London, United Kingdom, 3Division of Cell and Molecular Biology, Faculty of Natural Sciences, Imperial College London, London, United Kingdom, 4Department of 
Immunology, Hammersmith Hospital, Imperial College London, London, United Kingdom.

NK cells display a varied number of activating and inhibitory receptors. It is the balance of signals triggered by these receptors that will ultimately determine the NK cell functional 
outcome. However, how exactly the integration of antagonistic signals occurs rapidly at the immunological synapse is not yet well understood. In order to study the co-localisation 
of activating and inhibitory receptors upon synapse formation we investigated the occurrence of close physical interactions between NKG2D-GFP and Ly49A-RFP by measuring 
Forster resonance energy transfer (FRET) between the GFP/RFP pairs. Our approach employed authentic primary NK cells expressing NKG2D-fused GFP (short and long isoforms) and 
Ly49A-fused RFP receptors in conjugation with target cells with different combinations of their respective ligands, H60 and H-2Dd. Our results demonstrate that NKG2D-GFP (short 
and long isoforms) efficiently associates with both DAP10 or DAP12 adaptor molecules. Both NKG2D-GFP and Ly49A-RFP are efficiently expressed at the cell surface of NK cells, 
showing differential clustering upon contact with target cells. Interestingly, we observed regions of nanometer-scale FRET co-localisation between NKG2D and Ly49A, depending 
on their respective ligand expression on target cells. In the presence of both NK cell ligands, NKG2D and Ly49A co-localise, and altering the ligand size affects co-localisation. Our 
preliminary results indicate a potentially important role of differential co-localisation of NK receptors for NK cell signal integration upon synapse formation. This study, together with 
complementary super-resolution imaging techniques, should contribute to a better understanding of the molecular mechanisms of signal integration in NK cells.

WS.C.05.3
Modulation of NK cell function by interactions between 2B4 and CD48 in cis and in trans

M. Claus, S. Wingert, C. Watzl; 
Leibniz Research Centre, IfADo, Dortmund, Germany.

SLAM-related receptors (SRR) are important modulators of NK cell function. Most SRR are activated by homophilic interaction. 2B4 (CD244) is the only SRR that is activated by 
binding to a distinct ligand: CD48 is a GPI-anchored surface molecule that is expressed on many hematopoietic cells.
We investigated the function and early signal transduction of 2B4 in NK cells. Our data show that 2B4 does not only bind in trans to CD48 on neighboring cells, but can also interact 
in cis with CD48 molecules on the same NK cell. 2B4 uses the same binding site to interact with CD48 in cis and in trans. To explore the structural requirements for the cis-binding, we 
substituted the flexible hinge-region between 2B4 IgV- and IgC-domains with the more rigid CD4 beta-strand. We found that this interfered with binding of 2B4 to CD48 in cis, while 
trans-interaction was not affected. These results indicate that the flexibility of 2B4 and/or CD48 is important for cis-interaction. The cis-interaction with CD48 was sufficient to induce 
a basal phosphorylation level of 2B4. However, the cis-interaction reduced the ability of 2B4 to bind CD48 in trans. Therefore, stimulation-dependent phosphorylation of 2B4 upon 
binding to CD48 positive target cells was reduced by the cis-interaction. Interfering with the cis-interaction could therefore enhance the lysis of CD48 expressing tumor cells. These 
data show that the density of 2B4 and CD48 on both the NK cell and the potential target cell is important for the modulation of NK cell activity.

WS.C.05.4
The TLR 2/6 agonist MALP-2 mediates increased NK cell cytotoxicity when PGE2 production by monocytes is inhibited by COX-2 blockade

D. M. Tufa1, C. Müller1, D. Chatterjee1, P. F. Mühlradt2, R. E. Schmidt1, R. Jacobs1; 
1Hannover Medical School, Hannover, Germany, 2MALP-Research, Braunschweig, Germany.

Macrophage-activating lipopeptide (MALP)-2 is a potent inducer of proinflammatory cytokine secretion by macrophages, monocytes, and dendritic cells. MALP-2 was reported to be 
involved in natural killer (NK) cell activation and ensuing tumor rejection. However, the mechanism of MALP-2-mediated NK cell activation remained unclear. Therefore, we studied 
the effects of MALP-2 on cultured human NK cells. We found that MALP-2 had no direct effect on NK cells. Instead, MALP-2 acted on monocytes and triggered the release of different 
molecules such as interleukin (IL)-1β, IL-6, IL-10, IL-12, IL-15, interferon gamma-induced protein (IP-10) and prostaglandin (PG)-E2. Our data show that monocyte-derived IP-10 could 
significantly induce NK cell cytotoxicity as long as the immunosuppression by PGE2 is specifically inhibited by cyclooxygenase (COX)-2 blockade. In summary, our results show that 
MALP-2 mediated stimulation of monocytes results in the production of several mediators which, depending on the prevailing conditions, affect the activity of NK cells in various 
ways. Hence, MALP-2 administration with concurrent blocking of COX-2 can be considered as a promising approach in MALP-2 based adjuvant tumor therapies.
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WS.C.05.5
CXCR6 marks a novel subset of human liver NK cells with a T-bet(lo)Eomes(hi) transcriptional profile

K. A. Stegmann1, F. Robertson2, C. Pallant1, T. Christophides1, G. Fusai3, B. R. Davidson2, L. J. Pallett1, D. Peppa1, N. Hansi4, P. Kennedy4, V. Male1, C. Dunn1, M. K. Maini1; 
1Division of Infection and Immunity and Institute of Immunity and Transplantation, University College London, London, United Kingdom, 2Department of Surgery and Interventional Science, 
UCL Medical School, Royal Free Hospital London, London, United Kingdom, 3Institute of Liver and Digestive Health, University College London, London, United Kingdom, 4Centre for 
Digestive Diseases, Blizard Institute, Bart’s and the London School of Medicine and Dentistry, London, United Kingdom.

Recent work in mice has defined a discrete lineage of CXCR6+TRAIL+ liver NK cells, whose T-bet/Eomes profile is distinct from that of bone-marrow-derived NK cells. CXCR6-
expressing murine NK cells have been shown to represent a liver-resident subset with memory-like properties. NK cells account for 30-40% of intrahepatic leucocytes in healthy and 
inflamed human livers and have a number of emerging roles in regulating immunity and immunopathology. Here we investigated the heterogeneity of human liver NK cells, analyzing 
T-bet/Eomes transcriptional profiles and surface CXCR6 on NK cells from blood and liver in health and disease (chronic hepatitis B (CHB) infection).
CXCR6+ NK cells were strikingly enriched in healthy liver perfusates and resections compared to blood (mean 54.80% versus 6.16%, p<0.0001) and in liver biopsies compared to paired 
blood samples from patients with CHB (mean 54.48% versus 5.51%, p<0.0001). As in murine livers, human hepatic CXCR6+ NK cells had an immature (CD56brightCD57-) phenotype, 
enriched for TRAIL expression and cytokine production. CXCR6 also clearly demarcated human liver NK cells into two transcriptionally distinct subsets: T-bethiEomeslo (CXCR6-) and 
TbetloEomeshi (CXCR6+). The TbetloEomeshi subset constituted between 10-76% (mean 48.83%) of intrahepatic NK cells, and was virtually absent amongst circulating NK cells. Even 
the small CXCR6+ subset present in the blood was predominantly T-bethi Eomeslo, in line with its CXCR6- circulating counterparts. These data reveal a distinct lineage of human liver 
TbetloEomeshi NK cells distinguished by their expression of CXCR6. CXCR6+NK cells may be preferentially expanded/retained in the liver by engagement with their hepatic-specific 
ligand CXCL16.

WS.C.05.6
STAT5- the molecular switch from tumor surveillance to tumor promotion

D. Gotthardt, E. M. Putz, E. Grundschober, V. Sexl; 
Pharmacology and Toxicology, University of Veterinary Medicine, Vienna, Austria.

The members of the STAT family of transcription factors modulate the development and function of NK cells. By generating Stat3fl/flNcr1-iCre and Stat5fl/flNcr1-iCre transgenic mice, 
we have recently shown that NK cells fail to develop upon lack of STAT5 while they display an enhanced cytotoxicity and improved tumor surveillance in the absence of STAT3.
Now we show that the expression of Bcl-2 suffices to restore NK cell numbers in Stat5fl/flNcr1-iCre transgenic mice which allowed us to investigate the impact of STAT5 transcription 
for NK cell function. Our data identify STAT5 as the master regulator of NK cell biology regulating cytotoxicity, proliferation and development. Additional, we discovered a switch 
from Natural Killer cell’s cytotoxic function to a tumor promoting role. In the wildtype situation STAT5 suppresses the pro-tumorigenic potential of NK cells while NK cells significantly 
increase tumor progression in the absence of STAT5. This data have great implication as STAT5 inhibitors are currently being developed as anti-cancer therapeutics.

WS.C.06 Innate Cell Signaling

WS.C.06.1
STAT1 isoforms in transcriptional control - distinct traits

M. Parrini1, C. Semper1, N. Leitner1, C. Lassnig1,2, C. Vogl1, S. Wienerroither3, T. Decker3, M. Müller1,2, B. Strobl1; 
1Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2University Center Biomodels Austria, University of Veterinary Medicine, Vienna, Austria, 3Max 
F. Perutz Laboratories, University of Vienna, Vienna, Austria.

STAT1 is a key regulator of interferon (IFN) dependent gene expression and is crucial for immunity to infections in humans and mice. Alternative splicing of STAT1 results in a full-
length STAT1α and a C-terminally truncated STAT1β isoform, which lacks parts of the transactivation domain. We generated STAT1α and STAT1β only expressing mice and could 
show that STAT1β is not merely a dominant negative factor but is capable of inducing IFNγ response genes, albeit less efficiently than STAT1α. In particular, we found that STAT1α 
and STAT1β drive distinct transcriptional profiles in response to IFNγ: around half of STAT1-regulated genes were equally well induced by either STAT1α or STAT1β, whereas other 
target genes showed reduced, delayed or even no induction in the presence of STAT1β only. Using site-directed chromatin immunoprecipitation we are currently investigating, how 
STAT1β is able to act gene specifically. We show that polymerase (pol) II is recruited to the Irf1 promoter, but is not efficiently phosphorylated at its serine (S) 5 and S2 residues, which 
correlated with a reduced, but not absent, transcriptional induction. A similar picture was observed at the Gbp2, but not at the Ciita promoter, where phosphorylation of both residues 
was completely missing. Additionally, IFNγ induced histone 4 acetylation was unchanged at Gbp2, while it was impaired at the Ciita locus. These results suggest, that Stat1β may 
recruit histone modifiers and induce the formation of a functional transcription initiation complex with different efficacy between target genes.
Supported by the Austrian Science Fund (FWF, SFB-F28, DK-W1212)

WS.C.06.2
Protein tyrosine phosphatase receptor type γ is a JAK phosphatase and negatively regulates leukocyte integrin activation

M. Mirenda, L. Toffali, A. Montresor, G. Scardoni, C. Sorio, C. Laudanna; 
University of Verona, Verona, Italy.

Introduction: Regulation of signal transduction networks depends on protein kinase and phosphatase activities. Protein tyrosine kinases of the JAK family have been shown 
to regulate integrin affinity modulation by chemokines and mediated homing to secondary lymphoid organs of human T-lymphocytes. However, the role of protein tyrosine 
phosphatases in leukocyte recruitment is still elusive. Here we address this issue by focusing on protein tyrosine phosphatase, receptor type γ (PTPRG), a tyrosine phosphatase highly 
expressed in human primary monocytes.
Materials and Methods: PTPRG was studied by means of a trojan peptide approach, allowing selectively modulating tyrosine phosphatase activity. We performed cell functional and 
biochemical assays to investigate whether chemoattractant-induced integrin activation was modulated by PTPRG activity.
Results: We developed a novel methodology to study the signaling role of receptor type tyrosine phosphatases and found that activated PTPRG blocks chemoattractant-induced β2 
integrin activation. Specifically, triggering of LFA-1 to high affinity state is prevented by PTPRG activation. High-throughput phospho-proteomics and computational analyses show 
that PTPRG activation affects the phosphorylation state of at least 31 signaling proteins. Deeper examination shows that JAKs are critically involved in integrin-mediated monocyte 
adhesion and that PTPRG activation leads to JAK2 de-phosphorylation on the critical 1007-1008 phosphotyrosine residues, implying JAK2 inhibition and, thus, explaining the anti-
adhesive role of PTPRG.
Conclusions: Overall, the data validate a new approach to study receptor tyrosine phosphatases and show that, by targeting JAKs, PTPRG down-modulates the rapid activation of 
integrin affinity in human monocytes, thus emerging as a potential novel critical regulator of leukocyte trafficking.

WS.C.06.3
The non-canonical MAPK p38gamma controls inflammatory response of airway epithelial cells and promotes allergic airway inflammation

M. Mihlan1, A. Godel1, F. Daubeuf2, N. Frossard2, R. Ricci1,3; 
1IGBMC Strasbourg, Illkirch-Grafenstaden, France, 2Laboratoire d’Innovation Thérapeutique, Université de Strasbourg - UMR 7200, Illkirch-Grafenstaden, France, 3Nouvel Hôpital Civil, 
Laboratoire de Biochimie et de Biologie Moléculaire, Université de Strasbourg, Strasbourg, France.

Introduction: Airway inflammation driven by adaptive immune cells induces chronic lung diseases like Asthma. Importantly, both innate immune cells and structural airway cells 
including epithelial cells (AEC) are central regulators that shape adaptive immunity and pathology. Therefore, unravelling signalling pathways that control immune activity of these 
cells is required to understand complex disease mechanisms. The non-canonical MAPK p38gamma (p38g) is expressed in airways and targeted by the anti-inflammatory drug 
Pirfenidone. Importantly, however, its function in lung remains unexplored.
Materials and Methods: We used primary AEC of wild-type (WT) and p38g knockout (KO) mice to characterize expression, activation and importance of p38g during inflammation. We 
corroborated these data by analysing airway inflammation and mucus production of WT and p38g KO mice after ovalbumin inhalation.
Results: We identified expression of p38g in tracheal AEC and pneumocytes. P38g is specifically activated by ATP which can be blocked by P2Y2 receptor inhibition. AEC lacking 
p38g expressed reduced levels of cytokines including eotaxin, IL-33 and IL-13 as well as Muc5ac. In accordance, p38g KO mice are partially protected from airway inflammation after 
ovalbumin inhalation. In particular, p38g KO reduces the infiltration of eosinophils, reduces Th2-type cytokine expression and lowers exacerbated mucus production. This protective 
effect of p38g KO is abrogated by direct inhalation of IL-33.
Conclusion: p38g is a novel immune regulator in lung that translates ATP signalling into eosinophilic airway inflammation and mucus production. This suggests p38g inhibition as a 
new strategy against inflammatory diseases that involve ATP, such as asthma or fibrosis.
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WS.C.06.4
p38-MK2/3 is the key signaling module for IL-33-induced effector functions in BMDCs

C. Göpfert, F. Weber, T. Kamradt, S. Drube; 
Institute of Immunology, University Hospital Jena, Jena, Germany.

Introduction: Upon stimulation of the IL-33R (T1/ST2) with its ligand IL-33 bone marrow-derived dendritic cells (BMDCs) release different cytokines, upregulate MHC class II and 
costimulatory molecules and they are critical for allergic airway inflammation by mediating a Th2 response. IL-33 induces its biological effects via NFκB and MAP kinase signaling 
pathways in different cell types. Nevertheless, almost nothing is known about the IL-33R-signaling in BMDCs.
Materials and Methods: To investigate the signaling and effector functions of BMDCs after stimulation with IL-33 in vitro we used murine knockout strains and specific inhibitors.
Results: Surprisingly, the IL-33R-mediated activation of IKKβ and the resulting phosphorylation of IκBα in BMDCs are very weak and do not induce IκBα degradation. In contrast, 
IL-33 mainly induces p38-activation via a JNK1/2 cascade. Preliminary data using knockouts of MAPK-activated protein kinases MK2 and MK3, direct targets of p38 MAP kinase, 
interestingly showed a severe reduction in IL-33R-mediated IL-6 and IL-13 release and a block in MHCII and CD86 expression. While NFκB pathway plays a minor role in IL-33-activated 
BMDCs, we could show that under costimulatory conditions with the growth factor GM-CSF the NFκB signaling pathway is stronger activated that surprisingly leads to a potentiation 
of IL-33-induced effector functions.
Conclusions: In BMDCs IL-33 mainly induces its effector functions by activation of p38 and JNKs. We propose that the presence of costimulatory signals such as GM-CSF are 
prerequisite for an effective activation of IL-33-induced NFκB pathway and therefore for a complete induction of IL-33R-mediated immune responses and regulatory pathways.

WS.C.06.5
A novel Tsc2-mTORC1-CDK4 axis controls tissue homeostasis by regulating polarization, proliferation, and metabolism in macrophages

M. Linke1, H. Pham1, T. Schnöller1, A. Miller2, M. Schöller1, K. Katholnig1, M. Hirtl1, F. Demel1, S. Üstün1, A. Preitschopf1, B. Niederreiter3, S. Blüml3, M. Mikula1, M. Müller4, M. Hengstschläger1, 
A. Haschemi2, M. Susani5, W. Weckwerth6, T. Weichhart1; 
1Institute of Medical Genetics, Medical University of Vienna, Vienna, Austria, 2Department of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 3Division of Rheumatology, 
Internal Medicine III, Medical University of Vienna, Vienna, Austria, 4Institute of Animal Breeding and Genetics and Biomodels Austria, University of Veterinary Medicine Vienna, Vienna, 
Austria, 5Clinical Institute of Pathology, Medical University of Vienna, Vienna, Austria, 6Department of Molecular Systems Biology, University of Vienna, Vienna, Austria.

Maintenance of tissue homeostasis requires a tight control of the in situ-proliferative capacity of tissue-resident M2-like macrophages. However, the signaling pathways that regulate 
quiescence versus proliferation in tissue macrophages are unknown. Here we investigated a potential role of tuberous sclerosis 2 (Tsc2), the key negative regulator of mammalian 
target of rapamycin complex 1 (mTORC1), for this process.
Deletion of Tsc2 in myeloid cells broke quiescence and strongly induced macrophage proliferation and granuloma formation in vivo in an mTORC1-dependent manner. Intriguingly, 
Tsc2-mTORC1 directly controlled M-CSF-stimulated cell cycle progression by activation of cyclin-dependent kinase 4 (CDK4), while inflammatory NF-κB signaling was repressed. 
Tsc2-deficient macrophages showed enhanced M2-like polarization that was accompanied by a reconfiguration of the cellular metabolism towards increased aerobic glycolysis and 
mitochondrial metabolism. Inhibition of mTORC1, CDK4, and hexokinase abrogated cell cycle progression, indicating an intrinsic need of glucose flux and CDK4 for M-CSF-dependent 
M2-like macrophage proliferation. Strikingly, we found that CDK4 and glucose flux directly contributed to the M2-like polarization potential of Tsc2-deficient macrophages.
In conclusion, we demonstrate that activation of an mTORC1-CDK4 axis stimulates macrophage proliferation, M2 polarization and metabolic reconfiguration, which promotes 
granulomatous disease in vivo. The precise molecular elucidation of how macrophages dynamically regulate proliferation versus quiescence will have fundamental implications for the 
understanding of tissue homeostasis and immunity.

WS.C.06.6
Myeloid dendritic cell-specific mTORC2 deficiency enhances Th1 and Th17 cell responses and inhibits B16 melanoma growth

D. Raich-Regue1, B. R. Rosborough1, K. L. Fabian2, W. J. Storkus3, A. W. Thomson4; 
1Starzl Transplantation Institute, Dep. of Surgery, University of Pittsburgh School of Medicine, Pittsburgh, PA, United States, 2Dep. of Dermatology, University of Pittsburgh School of 
Medicine, Pittsburgh, PA, United States, 3Dep. of Dermatology and Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA, United States, 4Starzl Transplantation Institute, 
Dep. of Surgery and Immunology, University of Pittsburgh School of Medicine, Pittsburgh, PA, United States.

The mechanistic/mammalian target of rapamycin (mTOR) is a key integrative kinase that functions in at least two independent complexes: mTORC1 and mTORC2. While mTORC2 in 
T cells promotes Th2 differentiation, its immunologic function in dendritic cells (DC) is largely unknown.
We defined the role of Rictor, a key mTORC2 component, in myeloid DC and their ability to polarize allogeneic T cells. When stimulated with TLR ligands, bone marrow-derived DC 
generated from conditional Rictor-/- mice displayed lower co-inhibitory B7-H1 molecule expression, enhanced IL-12p70, IL-23, IL-6 and TNFα production and augmented allogeneic 
T cell stimulatory ability. Using novel CD11c-specific Rictor-/- mice, we show a significant expansion of IFNγ+ and IL-17+, but not IL-10+ or Foxp3+ antigen-specific CD4+ T cells after 
TLR4 ligation in vivo. Consistent with this pro-inflammatory effect, intratumoral injection of Rictor-/- DC markedly slowed B16 melanoma growth in B6 WT mice compared to control 
DC (p<0.05), promoting enhancement of IL-17+, INFγ+ and granzyme-B+ T cells in the spleens and tumors of Rictor-/- DC-treated animals compared with controls.
These data indicate that DC lacking mTORC2 activity exhibit an enhanced pro-inflammatory profile with ability to promote Th1/Th17 responses and slow melanoma progression 
versus control DC. Therefore, targeting mTORC2 provides new insight into molecular regulation of DC function, with implications for cancer therapy.

WS.D.01 Immunosuppresive Therapies and Immunomodulation

WS.D.01.1
Regulatory T cell identifies optimal responders to fingolimod therapy in multiple sclerosis patients

C. Picon1, S. Sainz de la Maza1, E. Rodriguez1, M. Espiño1, A. Bermejo1, C. de Andrés2, Y. Aladro3, J. Alvarez-Cermeño1, L. Villar1; 
1Hospital Universitario Ramon y Cajal, IRYCIS, Madrid, Spain, 2Hospital Universitario Gregorio Marañón, Madrid, Spain, 3Hospital Universitario de Getafe, Madrid, Spain.

Background: Fingolimomd, an oral therapy for MS, is a modulator of the receptor of S1P; thereby inhibits the egress of lymphocytes from lymph nodes. MS is a heterogeneous 
disease and the response to different therapies varies. Our aim was exploring cell subsets that could identify optimal responders to Fingolimod.
Methods: We prospectively studied 62 patients treated with fingolimod. Peripheral blood was collected before treatment and 6 months later. We studied different T, B, NK, and 
monocyte subsets at the two time points by flow citometry. We monitored response to treatment by measuring clinical and radiological activity during 2 years. No evidence of disease 
activity (NEDA) was defined as not having new relapses or disability worsening during follow-up, or new lesions on annual MRI scans.
Results: 32 patients (51,6%) showed NEDA during follow-up. Before treatment, they had higher percentages of NKT+perforin + cells (p=0.01), while non optimal responders had 
higher percentages of CD4+25+FoxP3+ (Treg) cells (p=0.04).
All patients showed a decrease in T and B cells during therapy. Despite this, patients with NEDA showed an increase in the proportion of Treg cells (p=0.01). Differences were higher 
when we compared the ratio of Treg/activated CD4+ between both groups (p=0.001). We established a cut-off of 0.17 for this ratio that allowed us to identify patients with a high 
probability of remain with NEDA upon Fingolimod treatment (p=0.0005; OR=7.8).
Conclusions: Our results suggest that the Treg/activated CD4 ratio can be a biomarker that predicts an optimal response to fingolimod.

WS.D.01.2
Generation of MHC class I allospecific regulatory T cells using chimeric antigen receptors to elicit targeted transplant tolerance

D. Boardman1,2, M. Ibrahim3, G. Fruhwirth4, R. Lechler1,2, J. Maher5, L. Smyth1, G. Lombardi1,2; 
1Immunoregulation Laboratory, MRC Centre for Transplantation, Guy’s Hospital, King’s College London, London, United Kingdom, 2NIHR Biomedical Research Centre, Guy’s & St Thomas’ 
NHS Foundation Trust & King’s College London, London, United Kingdom, 3Department of Clinical Immunology and Allergy, King’s College Hospital, King’s College London, London, United 
Kingdom, 4Department of Imaging Chemistry and Biology, Division of Imaging Sciences and Biomedical Engineering, St.Thomas’ Hospital, King’s College London, London, United Kingdom, 
5CAR Mechanics Group, Department of Research Oncology, Guy’s Hospital, King’s College London, London, United Kingdom.

Background: Regulatory T cell (Treg)-therapy using autologous ex vivo-expanded polyclonal Tregs is being investigated clinically as a means of limiting graft rejection. However, pre-
clinical data suggest that graft-specific Tregs protect from graft rejection more effectively than polyclonal Tregs. Chimeric antigen receptors (CAR) are synthetic fusion proteins which 
are being applied clinically to generate tumour antigen-specific effector T cells (Teff). We hypothesise CARs can be used to redirect Tregs towards donor-MHC class I, an alloantigen 
expressed by all donor-derived cells.
Methods: A HLA-A2-specific CAR comprising an anti-HLA-A2 scFv and CD28/CD3ζ signalling domain was constructed and delivered by lentiviral transduction into human CD4+CD25- 
Teffs and CD4+CD25- Tregs. The functionality/specificity of this CAR was validated by measuring the killing activity of CAR Teffs co-cultured with HLA-A2+/HLA-A2- monolayers. The 
suppressive capacity of CAR Tregs was assessed using autologous CD4+CD25- Teffs activated with anti-CD3/CD28 beads or HLA-A2+/HLA-A2- EBV-transformed B cells.
Results: CD4+CD25- CAR Teffs produced significant levels of target cell lysis and IL-2/IFNγ in the presence of HLA-A2+, but not HLA-A2- monolayers, suggesting the CAR is functional 
and HLA-A2-specific. Human rapamycin-treated CD4+CD25+ Treg lines maintained their phenotype and suppressive capacity in a polyclonal manner following CAR-transduction and 
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were functionally superior to control Tregs when assessed in an antigen-specific manner in vitro.
Conclusions: CARs can redirect human polyclonal Tregs towards specific antigens, including donor-MHC class I.
Funding: This research was supported financially by the British Heart Foundation (BHF), the Medical Research Council (MRC) and the Biomedical Research Centre (BRC) of Guy’s 
Hospital and King’s College London.

WS.D.01.3
Hepatic expression of an allogeneic MHC I molecule induces specific regulatory CD8 T cells and prolongs fully allogeneic graft survival in mice

V. Le Guen1, J. Judor1, F. Boeffard1, V. Gauttier1, N. Ferry2, S. Brouard1, S. Conchon1; 
1INSERM UMR 1064 Centre for Research in Transplantation and Immunology, Nantes, France, 2INSERM UMR 948, Nantes, France.

Liver-targeted expression of a therapeutic transgene with viral vectors can result in tolerance induction and long-term expression of the product of the transgene. Our aim was to take 
advantage of these properties to induce tolerance in an allogeneic transplantation model.
C57Bl/6 mice (H-2b) were injected with an AAV encoding the allogeneic MHC I molecule H-2Kd under a liver-specific promoter (scAAV H-2Kd, 1012vg/kg, i.v.). Time course of H-2Kd 
expression in the liver was studied and liver leukocytes were isolated at different time points to characterize the immune cell populations.
High level of expression of H-2Kd was detected in the liver for at least 150 days after AAV injection. A strong leukocyte infiltration was specifically observed in the liver of the AAV 
H-2Kd injected mice, with a marked increased population of CD8 T cells CD44+ and CD62L-. These memory CD8 T cells express markers of exhaustion: high levels of PD-1, Lag3, 2B4, 
and CTLA-4. They also up regulate both the alpha and beta chain of IL-2 receptor (respectively CD25 and CD122) and secrete IL-10 after TCR stimulation in presence of IL-2 or IL-15. 
Their immune regulatory function was confirmed in vitro, where they suppress the proliferation of conventional CD4+ T cells.
Finally, AAV H-2Kd transduced mice were used as recipients in a fully allogeneic transplantation model and demonstrated a statistically significant prolongation of graft survival 
compared to naïve mice.

WS.D.01.4
The Jak1/3 inhibitor tofacitinib drives human plasmacytoid dendritic cells into apoptosis and inhibits IFN-alpha production

P. P. Boor, P. E. de Ruiter, H. J. Metselaar, L. J. van der Laan, J. Kwekkeboom, Gastroenterology and Hepatology, Surgery; 
Erasmus Medical Center, Rotterdam, Netherlands.

Tofacitinib is an inhibitor of the JAK-STAT pathway that is approved for the treatment of rheumatoid arthritis in the USA. Clinical trials for the treatment of other auto-immune 
diseases like psoriasis and IBD are ongoing, but its use to prevent organ transplant rejection has been discontinued due to increased viral infection rates. Interferon-alpha (IFNα) 
produced by plasmacytoid dendritic cells (PDC) plays a major role in the protection against viral infections as well as in the onset of various auto-immune diseases. Here, we 
established for the first time the effects of tofacitinib on human PDC-survival and cytokine production. Clinically relevant concentrations of tofacitinib (50 and 200ng/ml) completely 
inhibited STAT-3 phosphorylation in PDC induced by IL-3, the survival factor required to keep PDC alive in culture, reduced expression of the anti-apoptotic genes BCL-XL, BCL-A1 and 
BCL-2 in PDC, and induced PDC apoptosis in a dose-dependent manner. Stimulation of PDC via TLR7 strongly upregulated BCL-A1 and BCL-2 expression and prevented induction of 
PDC apoptosis by tofacitinib. However, tofacitinib suppressed IRF-5 and TLR-7 expression in TLR-7 stimulated PDC, and potently inhibited their production of IFNα, TNFα, IL-6 and IL-8 
C
Conclusion: Tofacitinib drives non-stimulated PDC into apoptosis, and potently inhibits production of IFNα and other pro-inflammatory cytokines by TLR-7 stimulated PDC. These 
effects may contribute to the beneficial effects of tofacitinib in auto-immune disease as well as to the increased viral infection rates seen in tofacitinib-treated patients.

WS.D.01.5
17-phenyl trinor (pt)-PGE2 counteracts LPS-induced acute pulmonary inflammation in mice and promotes endothelial barrier function

A. Theiler, V. Konya, I. Lanz, W. Platzer, R. Schuligoi, A. Heinemann; 
Medical University of Graz, Institute of Experimental and Clinical Pharmacology, Graz, Austria.

Background: Increased pulmonary permeability is hallmark of acute lung injury (ALI) and is the major cause of higher mortality among patients. Substances which counteract 
endothelial dysfunction might display promising therapeutic interventions for ALI. We recently demonstrated that PGE2 enhances the resistance of pulmonary endothelial cells in 
vitro via EP4 receptors. The aim of this study was to investigate the effect of the putative EP1 receptor agonist 17-pt-PGE2 on the endothelial barrier function and its therapeutic 
potential in an ALI mouse model.
Materials and Methods: Endothelial resistance was determined via the ECIS (electric cell-substrate impedance sensing device). The role of 17-pt-PGE2 in acute lung inflammation was 
studied in an LPS induced murine model.
Results: 17-pt-PGE2 concentration-dependently increased the endothelial resistance of human pulmonary mircrovascular endothelial cells (HMVEC-L) and murine lung microvascular 
endothelial cells (MEC-L), which was blocked by an EP4 but not EP1 receptor antagonist. In agreement with our in vitro findings, 17-pt-PGE2 counteracted LPS -induced neutrophilia 
in a murine model of ALI. Similar to its endothelial barrier-promoting effect, this was mediated by EP4 receptors. Furthermore, vascular permeability as measured by the Evans blue 
method was concentration dependently reduced in vivo by 17-pt-PGE2.
Conclusion: Our results demonstrate that 17-pt-PGE2 enhances the endothelial barrier in vitro on HMVEC-L and MEC-L, and also ameliorates vascular hyperpermeability and 
the recruitment of neutrophils into the lung in vivo. Unexpectedly, these effects of 17-pt-PGE2 are mediated via EP4 receptors. This suggests a beneficial effect of 17-pt-PGE2 on 
pulmonary inflammatory diseases.
Grant support: FWF (W1241) DK-MOLIN

WS.D.01.6
Selective blockade of the CD28/B7/CTLA4 pathway with monovalent anti-CD28 antibody versus targeting of B7 with Belatacept, in non-human primate kidney allograft

N. Poirier1,2, S. Ville1, J. Hervouet1, D. Minault1, B. Vanhove3, G. Blancho1; 
1INSERM UMR 1064, Nantes, France, 2EFFIMUNE, Nantes, France, 3Effimune, Nantes, France.

B7 costimulation blockade in kidney transplantation with Belatacept (CTLA4-Ig), revealed a high incidence of acute graft rejection in clinic. Belatacept inhibits CD28 signaling but also 
co-inhibition mediated by CTLA4. In the current study, we performed a face to face assessment of FR104, a novel humanized monovalent antibody antagonist of CD28 only versus 
CTLA4-Ig (Belatacept) in kidney allotransplantation in baboon. Biologics were used de novo together with an initial 1 month treatment with low dose of tacrolimus, then recipients 
where under monotherapy with biologics. In case of acute rejection, animals were treated with bolus of steroids.
All recipients treated with CTLA4-Ig developed severe acute cellular rejection around tacrolimus weaning period (day 15, 17, 51, 76) and bolus of steroids were inefficient. In contrast, 
in FR104 group, only two animals on five developed an acute rejection episode during tacrolimus weaning, but it was reversible with steroids. Two recipients were accidentally 
lost (unrelated to kidney function) and three still had a stable kidney function up to 1 year. A transcriptional analysis of month 1 biopsies did not reveal many differences, with the 
remarkable exception of Il-21 which was lower in FR104-treated animals. The main source of Il-21 is CD4 T follicular helper (Tfh), so we assessed in vitro proliferation of stimulated Tfh 
(CXCR5+ICOS+) using human tonsils and found that inhibition was more effective with FR104 than with CTLA4-Ig.
These results suggest that selective CD28 blockade was more efficient to allow reducing immunosuppression. One mechanism of action could be dependent of Il21.

WS.D.02 Drug Immunogenicity and Biomarkers of Efficacy

WS.D.02.1
Detection of cell sensitization to infliximab in treated patients without anti-drug antibodies

A. Vultaggio1, F. Nencini2, S. Pratesi2, A. Matucci1, E. Maggi2; 
1AOU Careggi, Florence, Italy, 2Dept of Sperimental and Clinic Medicine, University of Florence, Italy.

Introduction: Infliximab (IFX) carries potential risk of immunogenicity, with the expansion of memory T cells and the production of anti-drug antibodies (ADA). Little is known about 
the possibility that sensitization to IFX may occur also in treated ADA- patients. This study was aimed to evaluate whether IFX may be immunogenic in the latter group of patients.
Materials and Methods: Seventy-one IFX-treated patients, including both ADA+ and ADA- patients were enrolled. Untreated patients and healthy donors were also selected as 
controls. Memory T cells was evaluated by the proliferation of drug-stimulated PBMC or co-cultures of IFX-pulsed DC plus autologous CD4+ T cells. Measurement of drug-induced 
cytokines production was performed in the culture supernatants by ELISA. Cytokines mRNA expression was also studied.
Results: T cell proliferation and cytokine production were mainly detectable in ADA+ patients, but cytokines were observed in about 25% of non-proliferating cultures as well. 



40 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

IL-10 was the most frequently detectable cytokine. Additionally, the proportion of patients expressing IL-10 mRNA in IFX-stimulated PBMC was significantly higher in ADA- than in 
ADA+ patients. IL-10 mRNA levels resulted higher in ADA- than in ADA+ patients. Anti-IL-10 mAbs were able to significantly increase both IFX-driven proliferation and expression of T 
cell-related cytokines in PBMC.
Conclusions: Cell sensitization to IFX may be detectable in a proportion of ADA- treated patients. Proliferation assay combined with cytokines evaluation may work better than the 
single test in evaluating cell sensitization. In ADA- patients IFX-induced IL-10 may overcome the effects of other T cell-related cytokines

WS.D.02.2
Identification of T cell response to inflliximab peptides in treated patients.

S. Pratesi1, F. Nencini1, E. Maggi1, A. Matucci2, A. Vultaggio2; 
1Dept of Sperimental and Clinic Medicine, University of Florence, Italy, 2AOU Careggi, Florence, Italy.

Introduction: Infliximab (IFX) is an established targeted therapy for immuno-mediated inflammatory diseases. It carries potential risk of immunogenicity, with the expansion of 
specific T cells and the production of anti-IFX antibodies. This study was aimed to characterize immunodominant peptides of IFX in patients.Materials and Methods: Patients treated 
with IFX were enrolled. Healthy unexposed donors were used as control. PBMCs were stimulated with or without IFX and a panel of 15 mer overlapping peptides covering the entire 
VH and VL structure of IFX. Peptides of IFX-specific T cells were evaluated by assessing proliferation and cytokine production.
Results: T cell proliferative response to IFX has been shown in about 28% of analysed patients. Healthy donors did not show any proliferative response. Using peptides, we observed 
a proliferative response and/or cytokine production in treated patients and healthy donors, even though a larger panel of reactive peptides was observed in patients. Our results 
show common peptides of IFX able to stimulate T cells from different donors. These peptides are distributed on VH and VL structure of IFX, stimulating a variable cytokines pattern in 
treated patients and healthy donors.
Conclusions: Immunodominant peptides of IFX are detectable in treated patients and unexposed subjects. They belong to VH and VL portion of IFX and they are more numerous in 
patients than in healthy . The T cell response to peptides in this latter group may have a potential predictive value for immunogenicity.
This study is supported by ABIRISK project from Innovative Medicines Initiative.

WS.D.02.3
Complement C3 facilitates endocytosis of therapeutic factor VIII by antigen-presenting cells in hemophilia A

M. Ing1,2,3, J. Rayès1,2,3, I. Peyron1,2,3, S. Delignat1,2,3, C. Vogel4, D. Fritzinger4, V. Frémeaux-Bacchi1,2,3, S. Kaveri1,2,3, L. Roumenina1,2,3, S. Lacroix-Desmazes1,2,3; 
1INSERM UMRS 1138 - Centre de Recherche des Cordeliers, Paris, France, 2Université Pierre et Marie Curie, Paris, France, 3Université Paris Descartes, Paris, France, 4University of Hawaii 
Cancer Center, Honolulu, HI, United States.

Introduction: Hemophilia A is a hemorrhagic disorder characterized by the absence of pro-coagulant factor VIII (FVIII). Injection of exogenous FVIII to treat bleedings is associated, 
in up to 30% of the patients, with the occurrence of neutralizing anti-FVIII antibodies. Recent studies have highlighted a strong interplay between the coagulation cascade and the 
complement system. Besides, the complement participates in the initiation of immune responses against pathogens. Therefore, we investigated the role of complement in the onset 
of FVIII-neutralizing antibodies.
Methods: Complement was depleted in FVIII-deficient mice with humanized cobra venom factor prior to FVIII injection. Anti-FVIII IgG were titrated by ELISA. We studied the effect 
of complement on FVIII endocytosis by monocyte-derived dendritic cells (Mo-DCs) and on FVIII presentation to FVIII-specific CD4+ T cells. Human serum was used as a source of 
complement. FVIII interactions with complement molecules were also investigated.
Results: Complement depletion in hemophilic mice impaired the immune response to exogenous FVIII. FVIII uptake by Mo-DCs, and the ensuing presentation to T cells, were reduced 
in the presence of decomplemented serum or C3-depleted serum, and enhanced in the presence of C3 activation fragment C3b. FVIII was found to interact with immobilized C3b 
through its C1 and C2 domains.
Conclusion: Our data suggest that complement is involved in the primary steps of the anti-FVIII immune response. Since antigen-presenting cells express receptors for C3b, FVIII may 
interact to surface-bound C3b, thus facilitating FVIII engulfment. Transient blockade of C3 at the time of FVIII administration should reduce FVIII immunogenicity in patients.

WS.D.02.4
Why do some PEGylated biotherapeutics induce antibodies against PEG?

C. Lubich, M. Weiller, J. Siekmann, F. M. Horling, M. de la Rosa, F. Scheiflinger, B. M. Reipert; 
Baxalta Innovations GmbH, Vienna, Austria.

Conjugation of therapeutic proteins with polyethylene glycol (PEG) has been successfully used to increase the half-life of proteins in the circulation. Whereas PEG has long been 
considered to be non-immunogenic, recent reports indicated that PEGylated biotherapeutics can induce anti-PEG antibodies. Based on these reports, we asked if PEGylated human 
factor VIII (PEGFVIII) induces anti-PEG antibodies. We hypothesized that PEG can only elicit antibody responses when attached to an immunogenic carrier protein.
We used two different mouse models to test our hypothesis. The first model was a hemophilic mouse model which recognizes human FVIII as a foreign protein. The second model 
was the human FVIII transgenic hemophilic mouse model which recognizes human FVIII as a self-protein. We treated mice of both models with up to 8 weekly doses of two PEGylated 
FVIII preparations (PEGFVIII1 and PEGFVIII2) and analyzed the development of antibodies against PEG and FVIII. We knew that PEGFVIII2 breaks immune tolerance to human FVIII in 
human FVIII transgenic hemophilic mice.
Both PEGFVIII1 and PEGFVIII2 induced anti-PEG and anti-FVIII antibodies in conventional hemophilic E17 mice but only PEGFVIII2 induced anti-FVIII and anti-PEG antibodies in 
human FVIII transgenic hemophilic mice. The non-PEGylated FVIII control only induced anti-FVIII antibodies in conventional hemophilic E17 mice.
Our results support the hypothesis that the induction of anti-PEG antibodies requires the attachment to an immunogenic carrier protein that is recognized as foreign. We believe that 
the immunogenic carrier protein induces CD4+ T cell help to facilitate the antibody response against the hapten PEG.

WS.D.02.5
T-cell subsets with T follicular helper features are predictive of late antibody responses

F. Spensieri1, E. Siena1, E. Borgogni1, L. Zedda1, R. Cantisani1, N. Chiappini1, D. Rosa1, F. Schiavetti1, F. Castellino2, E. Montomoli3, D. Lewis4, S. Bertholet1, G. del Giudice1; 
1GSK Vaccines, Siena, Italy, 2Center for Human Immunology, NHLBI, NIH, Bethesda, MD, United States, 3Vismederi, Siena, Italy, 4Clinical Research Center, University of Surrey, Guildford, 
United Kingdom.

It is widely accepted that protection against influenza is mediated by anti-hemagglutinin (HA) neutralizing antibodies, and their induction at high and sustained titers is the key for 
a successful vaccination. Moreover, optimal B-cell activation requires the help of CD4+ T follicular helper cells (Tfh), identified as the T-cell subset specialized in providing help to B 
lymphocytes in lymph nodes. In order to identify early markers of vaccine immunogenicity in blood, we recently demonstrated that the expansion of HA-specific ICOS1+ IL-21+ CD4+ 
T cells in peripheral blood at day 21 after vaccination associates with and predicts the rise of functionally active antibodies to avian H5N1. Using different experimental approaches, 
other groups demonstrated that CXCR5+ ICOS1+ CXCR3+ CD4+ T cells expand in blood 7 days after vaccination, and their frequency correlates with antibody titers and plasmablast 
frequency. Here we report on a study in which 50 subjects were vaccinated with adjuvanted and non-adjuvanted influenza vaccines, or placebo. We compared the frequencies of 
HA-specific ICOS1+ IL-21+ and of ex vivo CXCR5+ ICOS1+ CXCR3+ CD4+ T cells over time as predictors of late specific antibody responses. We show preliminary data of phenotype 
and functional characteristics of these circulating T-cell subsets at various time points after vaccination, and how their frequencies predicted the production of HA-specific antibody at 
later time points (up to 6 months after vaccination) and with the frequencies of plasmablasts at day 7.
Research supported by grant #115308 from the Innovative Medicines Initiative Joint Undertaking (EU FP7/2007-2013 and EFPIA).

WS.D.02.6
Systems biology approach to dissecting meningococcal vaccine responses

O. Daniel, E. A. Clutterbuck, D. F. Kelly, A. J. Pollard; 
University of Oxford, Oxford, United Kingdom.

Introduction: Neisseria meningitidis is a globally important cause of meningitis and septicaemia. To date, 12 capsular groups of meningococci have been identified; and quadrivalent 
vaccines against 4 capsular groups (A, C, W and Y), which are available as plain polysaccharide and protein-polysaccharide conjugate, offer the broadest protection. Previously work 
from our group has shown pneumococcal polysaccharide and conjugate vaccines to produce distinct B-cell responses in adults. Here we apply contemporary systems biology tools to 
describe B-cell responses to meningococcal polysaccharide and conjugate vaccines.
Materials and Methods: Twenty healthy adult volunteers were randomly assigned to receive meningococcal plain polysaccharide or protein-polysaccharide conjugate vaccine. One 
month later all participants received an additional dose of the protein-polysaccharide conjugate. Blood samples were taken pre-vaccination, 7 and 28 days after each vaccination. B 
cell responses were assessed using ELISpot, serum bactericidal assays, flow cytometry and genome-wide gene expression arrays.
Results: Seven days after an initial dose of either polysaccharide or conjugate vaccine, a gene expression signature characteristic of plasmablasts was detectable in whole blood. 
Pathway analysis of differentially expressed genes at this time point found the expression of genes annotated as being involved in “cytokine signalling”, “immunity” and “Fc gamma-R 
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mediated phagocytosis” to correlate with subsequent titres of functional antibody. Furthermore, distinct gene expression profiles were observed between individuals who received 
the polysaccharide and conjugate meningococcal vaccines.
Conclusions: These data demonstrate the utility of systems approaches to dissect complex immunobiology and discover novel biomarkers of immunity.

WS.D.03 Immune Dissection of Anti-Viral Vaccines

WS.D.03.1
Local skin reactions as potential indicators of vaccine-specific memory CD8+ T-cell immune responses to influenza vaccination

H. Perrin1, A. Soria2, P. Loulergue3, A. Rousseau4, O. Bonduelle1, M. Cachanado4, L. Ben Slama3, M. Dufossee1, A. Vogt5, S. Van Der Werf6, S. Behillil6, T. Simon4, O. Launay3, B. Combadiere1, 
B. Combadiere1; 
1Centre d’Immunologie et des Maladies Infectieuses – Paris (Cimi-Paris), INSERM U1135, Sorbonne Universités UPMC Paris 06 UMRS CR7, PARIS, France, 2Centre d’Immunologie et des 
Maladies Infectieuses – Paris (Cimi-Paris), INSERM U1135, Sorbonne Universités UPMC Paris 06 UMRS CR7, Service de Dermatologie et Allergologie, Hôpital Tenon, Assistance Publique 
Hôpitaux de Paris, PARIS, France, 3Université Paris Descartes, Sorbonne Paris Cité, Centre d’Investigation Clinique Cochin Pasteur, INSERM CIC1417, AP-HP, Hôpital Cochin, PARIS, France, 
4Assistance Publique-Hôpitaux de Paris, Hôpital Saint Antoine, Department of Clinical Pharmacology, Unité de Recherche Clinique (URCEST), Sorbonne Université UPMC Paris 06, INSERM 
U698, PARIS, France, 5Cimi-Paris, INSERM U1135, Sorbonne Universités UPMC Paris 06 UMRS CR7, Clinical Research Center for Hair and Skin Science Department of Dermatology and 
Allergy, Charité-Universitätsmedizin Berlin, Germany, PARIS, France, 6Institut Pasteur, Unité de Génétique Moléculaire des Virus à ARN, CNR des virus Influenzae, Département de Virologie, 
CNRS UMR3569, Université Paris Diderot, Sorbonne Paris Cité, PARIS, France.

Background. Conventional intramuscular (i.m.) vaccination with trivalent inactivated influenza vaccine (TIV3) provides humoral responses. Dermal and epidermal skin administration 
routes have been proposed for both cellular and humoral immunogenicity, with the disadvantage of local skin reactions. We questioned the value of early local skin reactions on late 
effector and memory responses to influenza vaccine.
Methods. A randomized phase I/II clinical trial was conducted in sixty healthy adults to compare the safety and immunogenicity of TIV3 administered by the intramuscular (i.m.), 
intradermal (i.d.), and transcutaneous (t.c.) route (1:1:1 ratio). Local and systemic reactions that occurred within 5 days of vaccination were recorded. Humoral responses were 
measured using hemagglutination inhibition (HI) and micro-neutralization assays. Cytokine-producing vaccine-specific CD4+ and CD8+ T-cell responses were assessed at effector 
(Day21) and memory phase (Month5).
Results. The most frequent local reactions were erythema in the i.d. (100%) and t.c. (65%) groups, and pain (60%) in the i.m. group. Geometric mean titers (GMTs) of HI antibodies 
increased significantly for all three influenza strains, resulting in seroprotection rates of 100% for A/H3N2, 80% for A/H1N1, and 35%−50% for B at D21 after i.d. or i.m. vaccination, 
but not in t.c. group. We found that erythema in the t.c. group, is associated with significant vaccine-specific CD8+ T responses. Skin reaction plus pain were associated with increased 
humoral responses (D21) and vaccine-specific CD8 responses (M5) in i.d. group.
Conclusions. Local skin reactions may be early indicators of subsequent TIV3-specific cellular immune responses.
Trials Registration: ClinicalTrials.gov identifier NCT01707602

WS.D.03.2
Prime-boost vaccination with viral vectors via heterologous route maximizes both tissue-resident and circulating CD8+ T cell memory responses

N. Çuburu; 
National Cancer Institute, NIH, Bethesda, MD, United States.

Efficient vaccination against sexually-transmitted pathogens may require the concomitant induction of long-lived memory CD8+ T cells in the genital tract mucosa and in the systemic 
compartment. Induction of systemic CD8+ T cells is generally better achieved by parenteral immunization while the induction of mucosal CD8+ T cells is generally better achieved 
by mucosal immunization. In this study, we assessed prime boost immunization with non-replicating adenovirus (Ad) and human papillomavirus (HPV) vectors given intramuscular 
or intravaginal, respectively. We demonstrate that the order of immunization is critical to maximize the induction of systemic and genital CD8+ T cells together. Our results show 
that parenteral priming with Ad vectors followed by intravaginal boost with HPV vectors was the best regimen to induce both high numbers of systemic and genital CD8+ T cells. A 
single intravaginal boost with HPV vectors was sufficient to induce intraepithelial CD8+ T cells with a tissue resident memory phenotype, required expression of the cognate antigen 
by cervico-vaginal keratinocytes and occurred in the absence of CD4+ T cells. Importantly, the massive expansion of genital CD8+ T cells resulted from in situ proliferation of CD8+ 
T cells in the cervico-vaginal mucosa as demonstrated using in vivo BrdU incorporation, confocal microscopy and adoptive transfer assays. Finally, sequential intramuscular prime /
intravaginal boost immunization conferred CD8-mediated protection against vaginal challenge with vaccinia virus that was superior to other immunization regimen.

WS.D.03.3
The kinetic of type I interferon responses regulates induction of adaptive immunity and antiviral memory

J. Spanier1, P. Staeheli2, U. Kalinke1; 
1Twincore, Centre of experimental and clinical infection research, Hannover, Germany, 2Department of Virology, Institute for Medical Microbiology and Hygiene, Freiburg, Germany.

Many pathogens trigger type I interferon (IFN-I) responses early after infection that confer protection until adaptive immunity is induced. Upon infection with vesicular stomatitis 
virus (VSV) Toll-like receptor (TLR) and RIG-I-like helicase (RLH) signaling platforms are indispensable for the induction of protective IFN-I. Hence, TLR- and RLH-ablated MyTrCa-/- 
mice challenged with VSV do not mount IFN-I responses and are inevitably susceptible to lethal VSV infection. To study the impact of the kinetics of IFN-I responses on the induction 
of adaptive immunity, we infected MyTrCa-/- mice with VSV and started treatment with recombinant IFN-α (rIFN-α) 4 hpi. Under such conditions MyTrCa-/- mice mounted normal 
adaptive immune responses and 76% of the mice survived. Re-infection experiments proved that the surviving mice developed efficient memory responses against VSV. Initiation of 
the rIFN-α treatment 4 h before VSV infection significantly prolonged survival, whereas reduced VSV-specific cytotoxic T cell responses and basically no VSV neutralizing antibody 
responses were induced and 100% of the mice died.
Long-term rIFN-α treatment for 9 days initiated 4 h before VSV infection promoted survival of 100% of the mice, however, no adaptive immunity developed and 100% of the animals 
succumbed to re-challenge. In conclusion, long-term rIFN-α treatment initiated before virus infection prevented induction of protective adaptive immunity, whereas initiation of 
rIFN-α treatment 4 h after infection supported the establishment of normal adaptive immunity and protective memory. These observations have implications for immunotherapies 
and vaccination strategies, in particular for patients under long-term IFN-I therapy who are treated with live attenuated vaccines.

WS.D.03.4
rVSV vaccine expressing Zaire ebola virus glycoprotein: Data from the phase I trial in Germany

C. Dahlke1,2, M. Zinser1, R. Kasonta1, V. Krähling3,4, A. Nolting1,2, H. C. Stubbe1,2, N. Biedenkopf3,4, M. Eickmann3,4, S. K. Fehling3,4, T. Strecker3,4, S. Borregard5, A. Jambrecina5, F. R. Stahl1, S. 
Becker3,4, A. W. Lohse1, S. Schmiedel1, M. M. Addo1,2; 
1University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2German Center for Infection Research, partner site Hamburg-Lübeck-Borstel, Germany, 3Philipps University Marburg, 
Institute for Virology, Marburg, Germany, 4German Center for Infection Research, partner site Giessen-Marburg-Langen, Germany, 5Clinical Trial Center North GmbH, Hamburg, Germany.

The magnitude of the ongoing Ebola epidemic demonstrates the urgent need for a vaccine against Ebola virus disease. The recombinant, attenuated vaccine rVSVΔG-ZEBOV-GP 
represents one promising candidate, which encodes for the immunogenic Zaire Ebola virus glycoprotein (ZEBOV-GP). Several studies revealed both long-term protection in non-
human primates and the potential for post-exposure prophylaxis after a single injection.
As part of the WHO led VSV Ebola Consortium (VEBCON), we performed an open-label, dose escalation phase I trial to assess safety, tolerability and immunogenicity of rVSVΔG-
ZEBOV-GP (NCT02283099) at the University Medical Center Hamburg-Eppendorf. Thirty healthy adults were vaccinated with 3x105, 3x106 or 2x107 plaque-forming units (pfu) (10 
subjects per group).
The vaccine was well tolerated without major safety concerns. The reported adverse events were mostly mild. Vaccinees developed changes in blood counts, like asymptomatic 
lymphopenia and monocytosis. Low-level viremia was dose-dependent and identified within three days in all participants immunized with ≥ 3x106 pfu; there was no detectable 
shedding into urine or saliva. All analysed participants developed ZEBOV-GP specific antibody responses, including neutralizing activity in most – providing evidence of good 
immunogenicity.
These data provide the first safety, reactogenicity and immunogenicity signals for rVSVΔG-ZEBOV-GP in humans. The results obtained were critical for dose selection for the ongoing 
phase II/III efficacy trials in Africa. Furthermore, our results provide important safety data for the rVSV platform, which may represent a powerful tool for novel vaccine strategies 
against emerging viruses.
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WS.D.03.5
RNA- and protein-based vaccines induce CD8+ T cells with different gene expression profiles

T. Meldgaard1,2,3, F. Blengio1,4, C. Sammicheli1,3, S. Tavarini1,3, F. Corrente1,3, S. Mangiavacchi1,3, M. Brazzoli1,3, E. de Gregorio1,3, R. Rappuoli1,3, A. Geall5,3, E. Siena1,3, S. Nuti1,3, R. Kratzer6,3, S. 
Bertholet1,3; 
1GSK vaccines, Siena, Italy, 2Siena Uniersity, Siena, Italy, 3Formerly Novartis Vaccines, Siena, Italy, 4University of Turin, Torino, Italy, 5GSK vaccines, Cambridge, MA, United States, 
6Transgene, Lyon, France.

Introduction: Protection induced by vaccination against influenza is commonly measured by the titer of neutralizing antibodies. T-cells, however, play a key role for both viral 
clearance and maintenance of effector/memory responses. Vaccine-induced CD8 T-cell populations are highly heterogeneous, therefore, this study focused on single-cell gene 
expression profiling after immunization with RNA (SAM HA A/H1N1 2009) or protein (monovalent H1N1 subunit) vaccines.
Method: Splenocytes from BALB/c mice were collected at different time points post-vaccination, and stained with fluochrome-conjugated anti-CD3, anti-CD8 and antigen-specific 
MHCI-pentamers (IYSTVASSL), which allowed single-cell sorting by flow cytometry. Pentamer+ CD8 T cells were lyzed, and cDNA synthetized for multi-parametric qPCR analysis of 96 
individual genes.
Results: RNA delivery induced higher frequencies of pentamer+ CD8+ T-cells compared to protein delivery. A proof-of-concept experiment consisting in a small set of 18 genes already 
revealed different expression profiles between the two vaccines. Pentamer+ CD8 T cells induced by the RNA vaccine showed co-expression of GrzA, GrzK, and Klrk1, and increased 
cytotoxicity (IL7R-, CCR7-, Prf, GrzA, GrzK, FasL or TRAIL+) and homing profile (CXCR3, CCR5, CCR7) compared to the protein vaccine. Preliminary high throughput data confirmed this 
difference in gene up-regulation between the two vaccine delivery systems.
Conclusions: A small set of biomarkers allowed the identification of vaccine-specific CD8+ T-cell subpopulations elicited by the different vaccines. Ongoing high throughput gene and 
protein expression profiling should confirm our initial observations, and refine our understanding of immune responses to vaccination. This would bring the opportunity to unravel 
new vaccine-specific immune signatures correlating with protection.

WS.D.03.6
A vaccine strategy that fully protects against congenital CMV has to include the viral pentameric glycoprotein complex in addition to other neutralizing glycoprotein target 
antigens but does not require the pp65 T cell target antigen

A. McGregor, D. Horvat, Y. Choi; 
Texas A&M University Health Science Center, College Station, TX, United States.

Introduction. The guinea pig is the only small animal model for congenital CMV. Neutralizing antibodies against viral entry glycoprotein complexes are potentially more important 
than a T cell response to the major T cell target pp65. We investigated the use of live attenuated viral vaccine strategies, which lacked the pp65 homolog (GP83) but encoded various 
glycoprotein complexes. Guinea pig CMV (GPCMV) encodes homologs to HCMV glycoproteins complexes: gB; gH/gL/gO; gM/gN; and the gH/gL pentameric complex. The homolog 
pentameric complex is required for GPCMV epithelial tropism and placental invasion.
Methods & Results. In order to evaluate the importance of an immune response to the pentameric complex in preventing congenital infection, GP83 null viral vaccine strains were 
generated encoding either: (1) glycoprotein complexes excluding the full pentameric complex, vNBGP83km; or (2) plus the pentameric complex, vNB129FRTGP83km. Both strains 
were viable but attenuated in animals. Only vNB129FRTGP83km grew on epithelial cells. In a pre-conception congenital vaccine protection study, both vNBGP83km (n=14) and 
vNB129FRTGP83 (n=14) vaccinated animals (10^6 pfu) induced anti-GPCMV antibody titer of 1:5,120 (NA titer of 1:640; anti-gB 1:900; anti-gH/gL 1:850). Pregnant animals were 
challenged mid second trimester with wild-type virus (10^5 pfu) and newborn pups analyzed for viral load in target organs. Vaccine strategies were fully protective (0% virus in pups) 
compared to control non-vaccinated pregnant animals (n=15) with 66% transmission rate to pups (P=0.0001).
Conclusion. Inclusion of the pentameric complex dramatically increased protection compared to any previous vaccine strategy tested in this model.

WS.D.04 Preventive & Therapeutic Approaches

WS.D.04.1
Immunogenicity and efficacy of self-amplifying RNA vaccines expressing multiple conserved Influenza antigens

D. Magini1, S. Buccato2, S. Mangiavacchi2, C. Giovani2, E. Montomoli1, D. Maione2, L. Brito3, A. Geall3, M. Brazzoli2, S. Bertholet2; 
1Università di Siena, Siena, Italy, 2Novartis Vaccines (a GSK company), Siena, Italy, 3Novartis Vaccines (a GSK company), Cambridge, MA, United States.

Vaccination remains the most cost-effective way to prevent and control Influenza (flu) outbreaks. However, current flu vaccines including the two main surface antigens 
(hemagglutinin and neuraminidase) do not provide efficacious heterosubtypic immunity. Therefore, the development of a successful universal vaccination strategy is urgently needed. 
To achieve this goal, several strategies are being tested. One approach is based on the induction of a T-cell based response versus internal, more conserved flu antigens, such as the 
Nucleoprotein (NP) and the Matrix protein 1 (M1).
The aim of the present study was to evaluate the immunogenicity and protective efficacy conferred by conserved NP and M1 antigens expressed by a self-amplifying RNA-based 
vaccine (SAM(NP)® and SAM(M1)®).
We demonstrate that SAM(NP)® and SAM(M1)® are immunogenic in Balb/c mice. SAM(NP)® formulation induced IFN-γ+ and LAMP-1+ NP-specific cytotoxic CD8+ T cells as well 
as multifunctional NP-specific CD4+ T cells. On the other hand, SAM(M1) ® elicited a robust polyfunctional CD4 T helper type 1 response. Moreover, we show that SAM(NP)® and 
SAM(M1)® formulations, when administered separately or in combination, provided differential levels of protection against a lethal challenge with mouse-adapted A/PR/8/1934 (H1N1) 
Influenza virus.
SAM(NP)® and SAM(M1)® formulation induced T-cell responses that represent potent mediator of heterosubtypic immunity, therefore, they are promising antigens in the design of a 
cross-protective flu vaccine.
Since the SAM® vaccine technology offers several advantages compared to DNA or viral vector-based vaccines, it could potentially speed up the development and characterization of 
universal flu vaccine candidates.

WS.D.04.2
Single shot booster vaccinations against diphtheria do not induce sufficient long-term protection in a large proportion of elderly people

M. Grasse, B. Weinberger, A. Meryk, B. Grubeck-Loebenstein; 
Institute for Biomedical aging research, University of Innsbruck, Innsbruck, Austria.

Many older persons have been vaccinated against selected pathogens during childhood but lack regular booster immunizations and might have lost immunological memory. The 
impact of regular vaccinations late in life was analyzed by evaluating immune responses against tetanus and diphtheria in healthy older (>60y) individuals. 252 persons received a 
booster vaccination containing tetanus and diphtheria toxoid and a subcohort (n=87) received a second booster 5 years later. In the current study 27 persons were examined for long-
term protection 5 years after the second booster.
Before the first vaccination the percentage of unprotected individuals was 17% for tetanus and 83% for diphtheria. Antibody concentrations increased significantly 4 weeks after 
vaccination, but dropped substantially over 5 years leaving 11% (tetanus) and 56% (diphtheria) below protective antibody levels. After the second booster both antibody titers rose 
in all subjects again to protective levels. However 56% of the cohort were considered to be unprotected against diphtheria 5 years after the second booster. In contrast all study 
participants had protective titers against tetanus at this point.
Antigen-specific T-cells producing a panel of cytokines were quantified. While the number of tetanus-specific T-cells did not correlate with antibodies, we observed correlations 
between the number of diphtheria-specific IL-2-producing T-cells and diphtheria-specific antibodies.
In conclusion, our findings demonstrate that booster vaccinations with 5-year intervals induce long-lasting immunity against tetanus but not diphtheria in elderly people. In contrast 
to tetanus-specific immune responses the long-term antibody response against diphtheria seems to be influenced by antigen-specific T-cells.

WS.D.04.3
Targeted therapeutic approached to rheumatoid arthritis

A. Nissim; 
Queen Mary University, London, United Kingdom.

Introduction: Treatment for rheumatoid arthritis (RA) is available by disease modifying anti-rheumatic drugs (DMARDs) and biologics such as TNFα blocking agents for patients who 
do not respond to DMARDs. Treatment efficacy is, however, limited by a high percentage of non-responders (30-40%) and the increased risk of infections.
Methods: We have developed a panel of human antibodies that bind specifically to collagen type II post-translationally modified by reactive oxidant present in the inflamed joints.
Results: We have focused our study on one candidate, termed 1-11E, and demonstrated that 1-11E, binds specifically to damage arthritic cartilage from patients with RA and 
osteoarthritis as well as to cartilage from mouse models with antigen induced arthritis (AIA). When administered systemically 1-11E and 1-11E fused to biomedicine localized 
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specifically to arthritic knee joints. Hence, 1-11E fused to therapeutic agents via matrix metalloproteinase (MMP)-cleavable linker (overexpressed in the inflamed arthritic joints) 
significantly magnifies their efficacy of murine tumour necrosis factor receptor 2-Fc (mTNFR2-Fc, a mouse version of Etanercept) and viral-IL-10 (vIL-10). Both 1-11E/mTNFR2 and 
1-11E/vIL-10 had an enhanced therapeutic effect on inflamed knee swelling in AIA compared to mTNFR2-Fc or vIL-10 fused to the non-relevant anti-hen egg lysozyme antibody.
Conclusions: Our strategy has the potential to serve as the basis for novel therapeutics, because it can achieve what no existing drugs can do: localize specifically to inflamed joints, 
remain there and release its active payload in response to disease activity.

WS.D.04.4
IL-37: therapeutic potential of a natural inhibitor of innate immunity during acute and chronic joint inflammation

M. I. Koenders1, G. Cavalli2, P. M. van der Kraan1, W. B. van den Berg1, L. A. Joosten1, C. A. Dinarello2; 
1Radboud university medical center, Nijmegen, Netherlands, 2University of Colorado, Denver, CO, United States.

Introduction: Recently characterized as a fundamental inhibitor of innate immunity and inflammation, member of the Interleukin (IL)-1 family IL-37 is highly expressed in the inflamed 
synovial tissue of patients with rheumatoid arthritis. We investigated the role of IL-37 in joint inflammation and the effects of IL-37 treatment on joint pathology in two mouse model 
of experimental arthritis.
Methods: A strain of Bl/6 mice transgenic for human IL-37 (IL-37tg) was generated, and acute arthritis was induced by intra-articular delivery of streptococcal cell wall (SCW)-
fragments. C57Bl/6 mice were also subjected to SCW-induced arthritis, and treated with a recombinant form of the naturally occurring human IL-37. Subsequently, DBA-1 mice with 
collagen-induced arthritis were treated with IL-37, both in a prophylactic as well as a therapeutic approach. Arthritis development and histopathology of the joints were our first 
readout parameter. In addition, cytokine expression was determined in serum and synovial tissue .
Results: IL-37 gene expression in the synovia of IL-37tg mice reached peak levels in the resolution phase of arthritis, thus not optimally exploiting the anti-inflammatory properties 
of IL-37. However, exogenously administered IL-37 effectively suppressed joint inflammation. This protective effect was associated with a decrease in synovial and systemic pro-
inflammatory mediators, and with reduced recruitment of granulocytes to the inflamed joint.
Conclusions: IL-37 emerges as a key player in joint inflammation. The findings provide rationale for a protective role of IL-37 in the pathogenesis of arthritis, and imply a therapeutic 
potential for IL-37 administration.
Funding: IMI-project BTCure (grant number: agreement 115142-2).

WS.D.04.5
NFATc1α is a key target to prevent acute rejection after cardiac transplantation

J. Baur1, U. Steger1, T. Pusch2,3, K. Murti2, R. Busch2, C. Germer1, E. Serfling2,3, C. Otto1, A. Avots2,3; 
1Department of General, Visceral, Vascular, and Pediatric Surgery, University Hospital of Wuerzburg, Wuerzburg, Germany, 2Institute of Pathology, University of Wuerzburg, Wuerzburg, 
Germany, 3Comprehensive Cancer Center Mainfranken, University of Wuerzburg, Germany.

Current triple-drug immunosuppression regimens are based on calcineurin (CN) inhibitors cyclosporine A (CsA) and Tacrolimus (FK506) which have multiple and severe adverse effects 
unrelated to their intended immunosuppressive functions. CN is a ubiquitously expressed calcium-dependent phosphatase with multiple down-stream targets, such as Ca++/CN/NFAT, 
Ca++/CN/Cofilin, Ca++/CN/BAD and NF-κB cascades. Selective inhibition of critical CN target(s) would provide more specific therapies with significantly reduced side effects. To define 
these targets we analyzed transcriptome of Graft Infiltrating Cells (GICs) during acute rejection phase of heterotopic heart transplants in syngeneic and in fully allogeneic recipients, 
in the presence and absence of CsA-treatment. Next Generation Sequencing revealed that CsA-sensitive NFAT signaling is the major transcriptional pathway activated in allogeneic 
GICs and suppressed in NFATc1α/β-deficient recipients. Ablation of NFATc1α/β expression in T-cells strongly reduced overall graft infiltration and numbers of CXCR3+ and CCR5+ 
infiltrating cells. Reduced specific cytotoxicity of infiltrate prevented damage to transplanted hearts, averted acute rejection and resulted in a long-term acceptance of transplants. 
Mechanistically we show that expression of NFATc1 in lymphoid cells is under control of NF-κB signaling. Thus, our data explain acceptance of heart grafts in CXCR3-deficient, in 
IkBα-N-transgenic and in Gallium nitrate treated recipients. As ablation of NFATc1β isoforms did not affect rejection we conclude that NFATc1α proteins are sufficient pharmacological 
targets to prevent acute rejection after heart transplantation.

WS.D.04.6
Role of NFATc activation in innate immune cells in acute transplant rejection

C. Cigni1, F. Mingozzi1, R. Marzi1, I. Zanoni1,2, F. Granucci1,3; 
1University of Milano Bicocca, Milano, Italy, 2Harvard Medical School, Boston, MA, United States, 3Humanitas Clinical and Research Center, Rozzano (MI), Italy.

The NFATc family comprise four members (NFATc1-4) regulated by the Ca2+/ calcineurin signalling pathway. Although NFATc functions are well established in T cells, several studies 
have provided evidence for new roles of NFATc members in innate immune cells, such as conventional dendritic cells (DCs).
DCs are antigen-presenting cells and are strong activators of primary T cell responses. It has been demonstrated that one of the reason of the high DC efficiency in T cell priming is the 
production of interleukin (IL)-2 after exposure to inflammatory stimuli. Recent works have proven that upregulation of CD25 and IL-2 production by DCs at the immune synapse are 
both fundamental to activate T cells. Since IL-2 and CD25 are both controlled by NFAT, we predict that this signalling pathway in DCs could play a fundamental role in the activation of 
alloreactive T cell responses during acute transplant rejection.
We, therefore, set up a skin transplant model and we developed nanoparticles (NPs) conjugated with the VIVIT peptide to inhibit NFATc activation in DCs.
Here, we demonstrate that VIVIT NPs are internalized only by phagocytes and inhibit NFATc translocation, without affecting other pathways. Moreover, we show that inhibition of 
NFAT pathway in DCs with VIVIT NPs after surgery block the activation of T cells and allow the generation of Treg cells, which in turn allow long term graft acceptance.

JOINT SYMPOSIA

JS.01 Molecular Mechanisms of the Immune Response to Infection (jointly with AAI)

JS.01.3
Immunity to tuberculosis: a balancing act

S. Khader; 
Washington University in St.Louis, St.Louis, DC, United States.

Approximately one-third of the world’s population is infected with Mycobacterium tuberculosis (Mtb), the pathogen that causes the infectious disease, tuberculosis (TB). Global 
efforts to combat TB are hampered by the emergence of extremely drug resistant (XDR) and multi drug resistant (MDR) strains of Mtb and the variable efficacy of the currently 
available vaccine, M.bovis BCG. Although significant progress has been made in identifying protective Mtb antigen candidates, our poor understanding of how immune responses 
mediate protection in the lung remains a major hurdle to successful vaccine design. In this presentation we will discuss our new findings on how to overcome bottlenecks for vaccine 
design against TB.

JS.02 Resolution of Inflammation (jointly with EULAR)

JS.02.1
Lack of resolution of inflammation: Explaining chronicity of human immune-inflammatory diseases

C. Buckley; 
University of Birmingham, Birmingham, United Kingdom.

The introduction of biologic treatments that deplete leucocytes and their secreted products has led to a step-change in the management of immune mediated inflammatory diseases. 
However these therapies do not reverse tissue damage and do not result in a cure. A significant proportion of patients continue to have stubbornly resistant disease. Moreover many 
patients, in whom clinical remission has been achieved, subsequently relapse once treatment is withdrawn, suggesting that additional therapeutic targets, responsible for complete 
resolution of inflammation, remain to be discovered.
Inflammation results from the complex interaction between haematopoietic and stromal cells. Yet almost all current therapies target haematopoietic cells and ignore stromal cells, 
such as fibroblasts. Our work over the last decade has demonstrated that in addition to their well-known structural role in “landscaping” the microenvironment, fibroblasts modify the 
quality, quantity and duration of leucocyte accumulation within tissues They also contribute to the resolution of inflammation by normalizing chemokine gradients, thereby allowing 
infiltrating leukocytes to leave the tissue through the draining lymphatics. We have proposed that inflammation is contextual and since fibroblasts help define tissue topography 
we have suggested that fibroblasts represent an attractive, site specific, therapeutic target. We now propose that fibroblasts exist in discrete subsets, some of which are pro-
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inflammatory while others, more functionally similar to MSC, are anti-inflammatory and regulate tissue homeostasis and organ repair. Therefore a clear understanding of the biology 
and significance of fibroblast heterogeneity is essential to provide a coherent rationale for their use in the treatment of different rheumatic diseases

JS.02.2
Resolution of inflammation by neutrophil NETosis - a clue for understanding gout

M. Herrmann1,2, C. Schauer2, M. Hoffmann2; 
1University Hospital Erlangen, Erlangen, Germany, 2University Hospital, Erlangen, Germany.

Neutrophils are endowed with a large arsenal of pro-inflammatory substances. These arm the first line defence cells and drive acute immune reactions to fight invading 
microorganisms or to react against endogenous inflammatory triggers. This arming requires supervision and tight control to avoid overwhelming chronic inflammation and 
collateral tissue damage. Gouty inflammations arise from the innate immune system’s reaction to precipitates of uric acid in the form of needle-shaped monosodium urate crystals. 
Inflammasome activation by these crystals in tissue-borne innate immune sentinels results in rapid and robust recruitment of circulating neutrophils. The influx of neutrophils is 
accompanied by infamously intense clinical symptoms characterizing an acute gouty attack. Neutrophilic inflammation, however, is controlled by an intrinsic negative feedback 
loop orchestrated by neutrophils that are activated to form neutrophil extracellular traps. At the site of inflammation continuous recruitment of circulating neutrophils causes high 
neutrophil tissue densities. Under these conditions neutrophil extracellular traps tend to aggregate, form densely packed monosodium urate complexes that trap and degrade pro-
inflammatory mediators employing neutrophil-derived seerine proteases. Local clearance and degradation of cytokines and chemokines by aggregated neutrophil extracellular traps 
explains how acute inflammation stops in the continuous presence of a huge amount of the inflammatory trigger. Aggregated NETs resemble tophi, early stages of the typical large 
MSU deposits that constitute the pathognomonic structures of gout. Since tophi contribute to muscosceletal damage and mortality in patients with chronic gout, they can, therefore, 
be considered as a payoff necessary to ameliorate the intense inflammatory response during acute gout.

JS.02.3
Fosterin anti-inflammatory mechanisms to stop arthritis

F. van de Loo; 
Radboud university medical center, Nijmegen, Netherlands.

Rheumatoid arthritis (RA) is caused by a derailment of the immune system giving rise to autoreactive T-cells and antibodies recognizing self-antigens. The chronic inflammatory 
process is sustained by cytokine-induced release of antigens and damage-associated molecular pattern molecules. Current therapies are primarily based on blocking the intercellular 
cytokine communication network using biologicals (protein based drugs e.g. antibodies and cytokines). We have developed transcription controlled gene therapy strategies based 
on disease-responsive promoters that monitor disease activity and adjust the production of the biologicals in a tailor-made fashion. Homeostasis is typically achieved via numerous 
negative feedback loops, and these natural regulatory systems probably fail in RA patient. One such potent control system are the Tyro Axl and Mertk (TAM) receptors that upon 
binding their ligands (Gas6, Protein-S) inhibit pro-inflammatory cytokine release and thereby halt the inflammatory loop and suppress the immune response. However, exploiting 
natural regulatory feedback mechanisms to control immunity and inflammation has not yet been explored thus far. Besides cytokines also extracellular vesicles such as exosomes are 
mediating the intercellular signaling. Extracellular vesicles are present in all body fluids and released by numerous cells. Extracellular vesicles carry many bioactive proteins (cytokines, 
growth factors, receptor, antigen-presenting molecules, metalloproteinases, DAMPS) that link them to arthritis. However, extracellular vesicles also carry immunoregulatory 
microRNA’s and there is compelling evidence that extracellular vesicles are nature’s own transfection vectors. Questions are: Is there an imbalance of pro- and anti-inflammatory 
vesicles in RA patients? Can we exploit this communication system and harness or modify these vesicles for therapy?

JS.03 From magic bullets to targeted therapy approaches (Russian-Georgian-Austrian Sister Symposium)

JS.03.1
Modern ImmunoPharmacology: Magic bullets & combinatorial approaches

A. G. Gabibov; 
Shemyakin & Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation.

The different ways how antigens may be degraded by antibodies (abzymes) and proteasome will be discussed (Belogurov, BioEssays, 2009,FEBS Lett.,2012 JBC, 2014, FASEB J., 2015). 
We describe an immunoglobulin variable fragment obtained by mechanism-based, irreversible covalent reaction (reactibody), which emulates cooperative functionality, for catalysis 
(Reshetnyak, JACS, 2007, Smirnov, PNAS, 2011). The X-Ray structures of unmodified and phosphonylated Fab displayed a novel 15 Å-deep, two-chamber cavity at the interface of 
VH and VL, with nucleophilic tyrosine at the base of the site (Smirnov, ChemBiol.Interact, 2013) The X-Ray structures of phosphorus -metabolizing “reactibodies” will be analyzed 
(Ponoarenko, Acta Crystallogr.D, 2014). The concept of QM/MM “Immunoglobuline maturation” will be described. The peculiarities of autoantigen degradation via proteasomal 
pathway will be emphasized. We report that the major component of the myelin multilayered membrane sheath, myelin basic protein, is hydrolyzed by the 26S proteasome in a 
ubiquitin-independent manner both in vitro and in mammalian cells (Kuzina, Biomed Res Int. 2014). As a proteasomal substrate, MBP reveals physiologically relevant concentration 
range for ubiquitin-independent proteolysis. We showed that MBP is hydrolyzed by 26S proteasome without ubiquitination (Belogurov et al.JBC, 2014). Therefore, our data may be 
important for myelin biogenesis in both the normal state and pathophysiological conditions. Combinatorial approaches were used to search for potential inducer of autoimmune 
neurodegeneration at MS (Gabibov, FASEB J, 2011). The MBP -derived peptides where shown to cure EAE in SJL/J mice (Belogurov,. FASEB J., 2013). These peptides encapsulated in 
liposomes passed the IIa phase as a potential drug of MS.

JS.03.3
Camel single domain antibody-based technological innovations for research, diagnostics and therapy

S. V. Tillib; 
Institute of Gene Biology, Russian Academy of Sciences, Moscow, Russian Federation.

The term “single-domain antibody” (sdAb) is given to recombinant single-domain variable fragments of a special type of antibody (heavy chain-only antibody, which lack light chains) 
that naturally exist alongside classical types of antibodies (Abs) in the blood of Camelidae family members and in some chondrichthyan fishes. In comparison with conventional 
Abs, sdAbs are smaller and better able to penetrate tissues and recognize some hidden epitopes that are inaccessible to conventional Abs. The sdAbs can be obtained by a relatively 
economical production method in bacteria, are highly soluble and resistant to significant changes in temperature and pH, and are simple to use for various genetic engineering 
approaches. These features promise a big potential for the sdAb use in immunobiotechnology and medicine. Our group has been using and further developing the sdAb generation 
technology for a wide spectrum of applications. We have repeatedly used two-hump camels (C. bactrianus) for immunization and subsequent selection of sdAb coding sequences. We 
analyzed in detail the IgG content and composition of antigen binding domains of different IgG subtypes of C. bactrianus. Our data strongly support that C.bactrianus is a very suitable 
animal model for the sdAb generation technology. An initially selected sdAb should be then modified to improve its features for a particular use. We will present new experimental 
data showing the big potential of the sdAb-based approaches to target pathogens/particular antigens, to fight viruses, to make new specific affinity media for the efficient separation/
purification or depletion of particular proteins from a complex protein mixture.

POSTER SESSIONS

P.A.01 Lineage Commitment

P.A.01.01
Human peripheral CD4+ Vδ1+ γδT cells can develop into αβT cells

H. Ziegler1, C. Welker1, M. Sterk1, J. Haarer1, H. Rammensee2, R. Handgretinger1, K. Schilbach1; 
1Children’s University Hospital Tübingen, Tübingen, Germany, 2Abteilung Immunologie Interfakultäres Institut für Zellbiologie Eberhard Karls Universität Tübingen, Tübingen, Germany.

Introduction: The lifelong generation of αβT cells enables us to continuously build immunity against pathogens and malignancies despite the loss of thymic function with age. 
Homeostatic proliferation of post-thymic naïve and memory T cells and their transition into effector and long-lived memory cells balance the decreasing output of naïve T cells. Recent 
research suggests αβT-cell development independent from the thymus. However, the sites and mechanisms of extrathymic T-cell development are not yet understood.
γδT cells - a small subpopulation of T-cells - are endowed with tremendous phenotypic and functional plasticity. γδT cells expressing the Vδ1-gene segment are rare in blood but 
predominate in epithelial (and inflamed) tissues.
Material and Methods: We phenotypically and functionally characterized human CD4+ peripheral Vδ1+ γδT-cells ex vivo.
Results: FACS and molecular analysis identify this population as a stem cell- and progenitor-marker-expressing cell entity that is able to develop into functional αβT cells ex vivo 
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in a simple culture system. The route taken by this process resembles thymic T-cell development. However, it involves the re-organization of the Vδ1+ γδTCR into the αβTCR as a 
consequence of TCR-γ chain downregulation and the expression of surface Vδ1+Vβ+ TCR components, which we believe function as surrogate pre-TCR. This transdifferentiation 
process is readily detectable in vivo in inflamed tissue.
Conclusions: Our study provides a conceptual framework for extrathymic αβT-cell development and opens up a new vista in immunology that requires reevaluation of adaptive 
immune responses in infection, autoimmunity, and cancer.
received grants from the Jürgen-Manchot-* and the Beitlich Stiftung# respectively

P.A.01.02
Absence of homeodomain transcription factor Nkx2-3 inhibits splenic stress hematopoiesis

D. Vojkovics, D. Kolláth, P. Balogh; 
University of Pécs, Pécs, Hungary.

Introduction: The spleen is the largest peripheral lymphoid organ, whose red pulp functions as an accessory hemopoietic tissue. The development of this compartment is influenced by 
homeodomain transcription factor Nkx2-3, as its absence leads to a severe perturbation of local vascular and endothelial components. Our aim was to investigate the role of Nkx2-3 in 
the stromal regulation of splenic stress hemopoiesis.
Materials and Methods: Acute anemia was triggered by a series of blood withdrawal. Megakaryocytopoiesis was induced by single TPO-agonist N-plate injection. The erythroid and 
lymphoid territories of the bone marrow and spleen of wild type and Nkx2-3 deficient mice were compared by flow cytometric and quantitative morphometric analysis.
Results: In the untreated Nkx2-3 knockout group the erythroid cell frequency was higher in the bone marrow, but significantly lower in the spleen, compared to the wild type control 
group. Upon bleeding-induced anemia, in Nkx2-3 knockout mice, erythroid expansion was observed only in the bone marrow, while in their spleen, the erythroid compartment further 
decreased. Similarly, in Nkx2-3 knockout mice the spleen was resistant to N-plate exposure.
Conclusions: According to these results, Nkx2-3 in a tissue-specific manner plays a crucial role in the development of splenic stromal microenvironment necessary for supporting the 
extramedullary hematopoiesis.
Supported by OTKA grant No. K108429

P.A.01.03
Synergistic endothelial checkpoints govern the development of peripheral lymph nodes

L. Onder1, E. Scandella1, H. Cheng1, F. Maier2, B. Becher2, J. V. Stein3, T. Rülicke4, B. Ludewig1; 
1Institute of Immunobiology, Kantonspital St. Gallen, St. Gallen, Switzerland, 2Institute of Experimental Immunology, University of Zurich, Zurich, Switzerland, 3Theodor Kocher Institute, 
University of Bern, Bern, Switzerland, 4Biomodels Austria, Vienna, Austria.

Lymph nodes (LN) are formed at junctions of the blood-vascular and lymphatic system, which enables immune cells to migrate to LNs and locally concur and recognize antigens. 
Here we show that local endothelial structures dominate the micro-anatomic organization of the embryonic LN anlage. Utilizing endothelial cell (EC) specific conditional knock-out 
models of developmentally relevant signalling pathway, we found that the interaction of embryonic lymphoid tissue inducer (LTi) cells with LN anlage associated ECs was critical 
for LN development. Furthermore, the recruitment of LTi cells via embryonic lymphatic vessels turned out to be preliminary and crucial for the conditioning of the LN anlage. Only 
successfully recruited LTi cells were able to induce local mesenchymal cells, reminiscent to the LN fibrolastic niche, and the formation of the primordial blood-vascular plexus. Thus, 
our data reveal the importance of embryonic ECs in a novel concept for LN development.

P.A.01.04
CD248 regulates mesenchymal cell differentiation to adipocytes and lymphoid stroma

N. Steinthal, A. J. Naylor, G. E. Desanti, S. Nayar, J. H. Caamaño, D. R. Withers, C. D. Buckley, F. Barone; 
University of Birmingham, Birmingham, United Kingdom.

Embryonic development of lymph node stroma occurs in a stepwise manner with progressive upregulation of VCAM and ICAM on resident mesenchyme. It has been recently shown 
that pre-adipocytes also have the potential to generate lymphoid stroma upon Lymphotoxin-β receptor stimulation, thus establishing an intimate connection between lymphoid 
stroma and fat differentiation (Bénézech et al. Immunity 2012). CD248 (otherwise known as endosialin or TEM-1) is a pericyte-associated, mesenchymal stem cell (MSC) marker first 
described on perivascular stroma during cancer (Rettig et al. Proc Natl Acad Sci 1992). CD248 is highly expressed during embryological life and this expression is down regulated 
through development, reappearing during inflammation (Lax et al. FEBS Lett. 2007). CD248-/-osteoblasts display increased activity in vitro and in vivo, CD248-/- mice develop 
stronger bones. This phenomenon is dependent on the function that CD248 plays in modulating PDGFRβ signalling (Naylor et al Arthritis Rheum 2012). Here we present evidence 
that CD248-/- mesenchymal cells display a defect in fat lineage differentiation in vitro. A similar defect is observed in WT MSC treated with Imatinib (inhibitor of the PDGFR signalling 
pathway). Accordingly, MSCs isolated from CD248-/- mice are blocked in their differentiation toward lymphoid stroma and a similar defect appears to occur in vivo. All together 
these data, strengthens the connection between adipogenesis and lymphoid stroma formation, as well as highlighting a novel role for CD248 and PDGFRβ in the modulation of 
mesenchymal cell fate.

P.A.01.05
MiR221/222 functions in bone marrow residence of hematopoietic progenitors and plasma cells

G. Petkau, F. Melchers; 
Max Planck Institute for Infection Biology, Berlin, Germany.

Antibodies can protect from infections, can fight neoplasms, but can also mediate autoimmune diseases. A deeper understanding of the molecular and cellular controls of antibody 
synthesis promises better ways to improve the generation and production of beneficial antibodies, and to interfere with the presence and action of pathological antibodies. Antibody-
producing B and plasma cells develop from hematopoietic stem cells (HSC) in specialized microenvironments, progenitor and precursor B cells in bone marrow. They develop into 
mature B cells in peripheral lymphoid organs, where they can respond to antigens in germinal centers, to become memory and plasma blasts/cells. These plasma cells migrate back 
into bone marrow, where they become long-lived.
We investigate how a cluster of two small interfering non-coding RNAs, miR-221 and miR-222, coordinate selective migration into, and residence in specific microenvironments of 
bone marrow. Previous experiments have shown high levels of miR-221/222 expression in long and short term repopulating HSCs, in multipotent progenitors, in proB cells and also 
in plasma cells. Unlike Pre-BI, immature, mature and activated B cells, which did not express miR-221/222, only cells expressing high levels of miR-221/222, are capable of homing to 
the bone marrow upon transplantation. Further experiments from our laboratory have shown that overexpression of miR221 in preBI cells, induces their capacity to migrate to bone 
marrow. The residence of the migrated cells is terminated, when miR221 expression is turned off. We want to address the molecular mechanism by which miR-221/222 regulate bone 
marrow residence of progenitor and plasma cells.

P.A.01.06
Aire expression is inherent to all medullary thymic epithelial cells during their differentiation program

H. Kawano, H. Nishijima, J. Morimoto, Y. Mouri, M. Matsumoto; 
Institute for Enzyme Research, Tokushima University, Tokushima, Japan.

Aire in medullary thymic epithelial cells (mTECs) plays an important role in the establishment of self-tolerance. Because Aire+ mTECs appear to be a limited subset, they may 
constitute a unique lineage(s) among mTECs. An alternative possibility is that all mTECs are committed to express Aire, but that Aire expression by individual mTECs is conditional. To 
investigate this issue, we have established a novel Aire-reporter strain in which endogenous Aire is replaced by the human AIRE-GFP-Flag tag (Aire/hAGF-KI) fusion gene. The hAGF 
reporter protein was produced and retained very efficiently within mTECs as authentic Aire nuclear dot protein. Remarkably, snapshot analysis revealed that mTECs expressing hAGF 
accounted for more than 95% of mature mTECs, suggesting that Aire expression does not represent a particular mTEC lineage(s). We confirmed this by generating Aire/diphtheria 
toxin receptor knockin mice in which long-term ablation of Aire+ mTECs by diphtheria toxin treatment resulted in loss of most mature mTECs beyond the proportion of those 
apparently expressing Aire. These results suggest that Aire expression is inherent to all mTECs but may occur at particular stage(s) and/or cellular states during their differentiation, 
thus accounting for the broad impact of Aire on the promiscuous gene expression of mTECs.

P.A.01.07
CCL2 and CCR2 in migration of thymic dendritic cells

O. Cédile, I. Frank, L. Østerby Jørgensen, A. Wlodarczyk, T. Owens; 
Institute of Molecular Medicine, University of Southern Denmark, Odense, Denmark.

Dendritic cells (DC) play a role in central tolerance. Three DC subtypes have been identified in thymus: plasmacytoid DC (pDC), signal-regulatory protein α (Sirpα)-expressing DC and 
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Sirpα- DC. Both Sirpα+ DC and pDC can take up antigen in periphery and migrate into the thymus in a CCR2 and CCR9 dependent manner respectively to delete autoreactive T cells. 
CCR2 ligands are CCL2, CCL8 and CCL7. We previously showed that CCL2 was constitutively expressed in thymus by endothelial cells and by medullary and cortical thymic epithelial 
cells. We also showed that thymic CCL2 overexpression regulated the development of autoreactive T cells. Mice overexpressing CCL2 in thymus had fewer autoreactive T cells and 
more pDC. We are now further addressing the role played by the CCL2-CCR2 axis in thymic DC migration.
We investigated CCR2 expression on thymic DC using CCR2-red fluorescent protein (RFP) transgenic mice. We observed that whereas CCR2 was dimly expressed by resident Sirpα- DC, 
CCR2 was strongly expressed by circulating pDC and Sirpα+ DC. Flow cytometry analysis of CCR2RFP/RFP, which lack CCR2, showed fewer pDC and Sirpα+ DC in thymus. Preliminary data 
in CCL2-deficient mice showed a decrease in proportion of Sirpα+ DC but no change in pDC was observed.
Our data suggest that CCR2 is involved in pDC and Sirpα+ DC migration to thymus, and the CCL2-CCR2 axis regulates Sirpα+ DC migration. We are now addressing how the CCL2-CCR2 
axis controls regional DC migration in thymus.
This work is supported by Novo Nordisk Foundation and Augustinus Foundation.

P.A.01.08
Epigenetic imprinting and horizontal transfer of tolerogenic properties of stromal cells in gut-draining lymph nodes

M. Pasztoi1, J. Pezoldt1, M. Beckstette1, M. Buettner2, M. Vital1, J. Schweer1, D. Fleissner1, K. Nordstroem3, S. Cording4, J. Walter3, U. Bode1, D. Pieper1, P. Dersch1, O. Pabst2, S. Floess1, J. 
Huehn1; 
1Helmholtz Centre for Infection Research, Braunschweig, Germany, 2Hannover Medical School, Hannover, Germany, 3Universität des Saarlandes, Saarbrücken, Germany, 4Institut Pasteur, 
Paris, France.

Regulatory T cells (Tregs) are critical for maintenance of immune homeostasis. Although primarily generated in the thymus, Tregs can also be peripherally induced, providing 
tolerance to food-borne and commensal antigens at mucosal surface. Accordingly, the local environment of gut-draining lymph nodes (LN) grants higher Treg-inducing capacity as 
compared to skin-draining LNs. Previous work of others and us has shown that non-hematopoietic LN stromal cells can shape site-specific functional differences, including high Treg 
induction in gut-draining LNs.
In this study, we have performed mesenteric LN transplantations from different settings to unravel the contribution of stromal cells and environmental factors such as commensal 
microbiota, antibiotic treatment, infection and chronic inflammation to the high Treg-inducing capacity of gut-draining LNs. To identify genes that are epigenetically and 
transcriptionally controlled by location- and commensal-dependent factors, BisSeq and RNASeq was carried out on fibroblastic reticular cells (FRCs) isolated from skin- and gut-
draining LNs of specific pathogen-free and germ-free mice. Moreover, extracellular vesicles as novel players of intercellular communication have been isolated from immortalized 
FRCs and characterized in order to identify critical factors responsible for their Treg-inducing capacity.
In summary, we elucidated that LN stromal cells are shaped early and stably during ontogeny by commensal microbiota, and significantly contribute to the tolerogenic properties of 
gut-draining LNs. The differential methylation of genes possibly involved in maintaining peripheral tolerance suggests underlying epigenetic mechanisms. Gaining insight into the 
subcellular interactions of peripheral tolerance and Treg generation anticipates promising tools for future therapeutic applications to treat chronic inflammatory and autoimmune 
diseases.

P.A.01.09
Lymphoid stroma pivotal regulator of tertiary lymphoid organ formation

S. Nayar1, J. Campos1, B. Glaysher2, J. Caamaño3, D. Withers3, K. M. Toellner3, S. A. Luther4, M. C. Coles2, C. D. Buckley1, F. Barone1; 
1CTIR, School of Immunity and Infection, University of Birmingham, Birmingham, United Kingdom, 2Centre of Immunity and Infection, University of York, York, United Kingdom, 3School of 
Immunity and Infection, University of Birmingham, Birmingham, United Kingdom, 4Department of Biochemistry, University of Lausanne, Lausanne, Switzerland.

Secondary lymphoid organs (SLOs) are characterized by a network of lymphoid stromal cells that express lymphoid chemokines, survival factors, lymphoid markers and adhesion 
molecules able to sustain lymphocytes survival and organization. Lymphotoxin signaling has been demonstrated to be critical for the development and maturation of SLOs stroma. 
Tertiary lymphoid organs (TLOs), hallmark of many chronic immune-mediated inflammatory diseases, appear to be dependent on a similar organization; however the mechanisms 
regulating lymphoid like stromal cells (LLSc) formation and function at these sites are still debated.
Using a combination of inducible mice model of TLO formation and in-vitro experiments, our work revealed that acquisition of lymphoid phenotype by non-activated resident stroma 
requires a multistep process, fundamentally different from that responsible of SLO formation. We showed that early, during TLO formation, IL-4Rα engagement via IL-13 on quiescent 
tissue-resident fibroblasts induces LLSc priming and mediates the up-regulation of gp38 and lymphoid-associated adhesion molecules. Expansion of this activated lymphoid stroma 
requires IL22/IL22R mediated signaling. Lack of IL22 or its receptor induces defective LLSc proliferation and abrogates TLO formation. Finally, we demonstrated that, similarly to 
SLOs, stabilization of the stroma to a functional lymphoid phenotype requires lymphocytes infiltration and lymphotoxin expression. Moreover, in-vivo targeted-deletion of LLSc 
within TLOs showed that integrity of LLSc is critical for TLO maintenance and organization, thus establishing an important parallel between SLO and TLO LLSc.
This work highlights crucial differences between the developmental program responsible for lymphoid stroma formation in SLO or TLOs and unveils novel potential targets for TLO 
targeting.

P.A.01.10
Non-hematopoietic cells in memory inflation

Z. Banki1, J. Colston2, L. N. Lee2, C. Willberg2, A. E. Denton3, H. Stoiber1, D. Holm-von Laer1, D. T. Fearon3, B. Ludewig4, P. Klenerman2; 
1Division of Virology, Medical University of Innsbruck, Innsbruck, Austria, 2Peter Medawar Building for Pathogen Research, University of Oxford, Oxford, United Kingdom, 3Department of 
Medicine and Cancer Research UK Cambridge Institute, University of Cambridge, Cambridge, United Kingdom, 4Institute of Immunobiology, Kantonsspital St. Gallen, St. Gallen, Switzerland.

The accumulation of specific CD8+ memory T cells - termed memory inflation - has appeared to be one of the most important aspects of cytomegalovirus (CMV) immunobiology. 
Recent studies indicate that DCs are responsible for the induction of primary CMV-specific CD8+ T cells responses, whereas latently infected non-hematopoietic cells are thought to 
drive memory inflation. In our study we took advantage of a novel model of memory inflation based on replication-deficient adenovirus (HuAd5), which recapitulates the phenotype, 
function, kinetics and distribution of memory inflation, without viral replication. First we investigated HuAd5 infection of stromal cell subsets in the secondary lymphoid tissues (LT) 
as well as liver sinusoidal endothelial cells (LSEC) using HuAd5-GFP. We found that in the secondary LTs fibroblastic reticular cells (FRC) and lymphoid endothelial cells (LEC), but 
not blood endothelial cells (BEC) are susceptible for HuAd5 infection in vivo. Similarly, HuAd5 targeted LSECs in the liver. We further sorted and cultured individual cell populations 
and confirmed these findings in vitro. Furthermore, FRCs and LECs infected with HuAd5-lacZ were able to activate βgal-specific inflating, but not non-inflating CD8+ T cells in vitro. 
Depletion of FRCs in vivo, however did not influence the maintenance of memory inflation. Since the intravenous infection route, which preferentially infected liver/spleen non-
hematopoietic cells, triggered memory inflation, the antigen presentation by LSECs rather than FRCs and LECs drives memory inflation. These results further support that latently 
infected non-hematopoietic cells may critically contribute to memory inflation.
This study was supported by the Austrian Science Fund (FWF): J3484.

P.A.01.11
Spinster-homologue-2 (Spns2) controls S1P-driven lymphocyte egress from lymphoid organs

S. Simmons1,2, E. Umemoto3, S. Fukuhara4, Y. Kitazawa5, M. Okudaira6, A. Inoue6, D. Motooka7, S. Nakamura7, T. Iida7, J. Aoki6, N. Mochizuki4, K. Matsuno5, K. Takeda3, M. Miyasaka8, M. 
Ishii1,2; 
1Immunology Frontier Research Center, Department of Immunology & Cell Biology, Osaka University, Osaka, Japan, 2Graduate School of Medicine, Department of Immunology & Cell 
Biology, Osaka University, Osaka, Japan, 3Graduate School of Medicine, Laboratory of Mucosal Immunology, Osaka University, Osaka, Japan, 4National Cerebral and Cardiovascular Center 
Research Institute, Department of Cell Biology, Osaka, Japan, 5Dokkyo Medical University, Department of Anatomy (Macro), Tochigi, Japan, 6Graduate School of Pharmaceutical Sciences, 
Laboratory of Molecular and Cellular Biochemistry, Tohoku University, Sendai, Japan, 7Research Institute for Microbial Diseases, Department of Infection Metagenomics, Osaka University, 
Osaka, Japan, 8Graduate School of Medicine, Laboratory of Immunodynamics, Osaka University, Osaka, Japan.

S1P is able to control the integrity of various effector cell populations within many lymphoid tissues by directing lymphocyte egress along a S1P-gradient between interstitium and 
vasculature.
We focus special attention on the S1P-specific transporter Spinster-homologue-2 (Spns2). Recently we could show that Spns2 is a S1P transporter specifically expressed in endothelial 
cells and is responsible for the regulation of the egress of mature rec. B- and T-cells from thymus and BM, respectively.
To reveal the role of Spns2 in controlling S1P-mediated migration in the lymphatic system we showed that Lyve1;Spns2Δ/Δ mice have strongly reduced mature rec. B- and T-cell 
populations in pLN, mLN, spleen, BM, blood and lymph. Short-term homing assays showed that lymphocyte entry in Lyve1;Spns2Δ/Δ mice was impaired in pLN and mLN. Analyses of 
the PPs showed an elevated lymphocyte entry rate and a strong accumulation of B- and T-cells in PPs of Lyve1;Spns2Δ/Δ mice.
We could show that egress of lymphocytes from pLNs, mLN and PPs of Lyve1;Spns2Δ/Δ mice is impaired. Analyses of the lymph and lymph vessels showed almost complete absence 
of lymphocytes in Lyve1;Spns2Δ/Δ mice.
We could show that IgG1 and IgG3 immunoglobulin levels are significantly reduced but IgA levels are enhanced in blood of Lyve1;Spns2Δ/Δ mice. Furthermore, IgA levels were 



47Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

strongly reduced in feces. B220-/IgA+ plasmablast were elevated in blood, spleen, pLN, BM and PC but where reduced in PPs. 16s-pyrosequencing of feces detected bacterial 
dysbiosis in Lyve1;Spns2Δ/Δ mice represented by expansion of phyla like firmicutes, proteobacteria, tenericutes, actinobacteria, TM7, deferribacteria and other.

P.A.01.12
Design of a New Antibody Panel for Flow Cytometric Analysis of Human Cortical and Medullary Thymic Epithelial Cells

G. Terzioğlu1, F. T. Akdeniz2, Z. Akbulut2, B. Aru2, G. Yanıkkaya Demirel3; 
1Yeditepe University, Institute of Science and Engineering, Department of Biotechnology, İstanbul, Turkey, 2Yeditepe University, Institute of Health Sciences, Department of Molecular 
Medicine, İstanbul, Turkey, 3Yeditepe University, Faculty of Medicine, Department of Immunology, İstanbul, Turkey.

Introduction: Thymus is a primary lymphoid organ consisted of medulla and cortex tissues.Epithelial cells and thymocytes are main components of thymus,thymocytes-thymic 
epithelial cells interaction is needed for proper T cell development.Thymic epithelial cells are called as cortical(cTECs) and medullary thymic epithelial cells(mTECs) according to 
location in thymus, positive selection of T cells is mediated by cTECS while negative selection of T cells is mediated by mTECS. Epithelial cell adhesion molecule(EpCam) or CD326 
and cytokeratins are well known thymic epithelial cell markers in literature. Forkhead box protein N1(FOX-N1) is used for determination of thymic epithelial cell progenitors(TEPCs). 
However, standardized antibody panel for human thymic epithelial cells is not available in literature.
Aim: Aim of the study is designing of novel standardized antibody panel with use of intracellular and cell surface markers specific antibodies together for TECs analysis.
Materials and Methods:
Mechanically homogenized thymus sample is passed through 100µm pore sized filter and 100µl sample is used for immunophenotyping.Separate tubes are used for each cell types. A 
commercial permeabilisation solution is used for intracellular staining and 1,000,000 cells are counted in each tube.CD45negCD326+ cells are gated and analysis is completed in this 
gate.
Results: CD326+PanCK+CD40+CD45- Total TECs,CD326+CK8+CDR2+CD45- cTECs,A2B5+CK5+CD80+CD45- mTECs are analyzed succesfully.
Discussion: A novel,standardized antibody panel for intracellular and cell surface thymic epithelial cell markers is designed. Intracellular and surface markers specific antibodies 
combination provide better immunophenotyping of TECs.Especially,cytokeratin antibodies increase the specificity of analysis.Only surface markers specific antibodies are used for 
cell sorting of TECs for preservation of cell viability.

P.A.01.13
Control Of Thymic Medulla Homeostasis Is Distinct From The Impact Of Aire And The Mechanisms That Limit Foxp3+ T-cell Development

N. I. McCarthy, J. Cowan, K. Nakamura, A. Bacon, S. Baik, A. White, S. Parnell, E. Jenkinson, W. Jenkinson, G. Anderson; 
University of Birmingham, Birmingham, United Kingdom.

Medullary thymic epithelial cells (mTEC) regulate T-cell tolerance, and recent studies suggest that manipulating the mTEC compartment can subvert intrathymic T-cell production in 
ways that impact both autoimmune and anti-tumor responses. While the RANK-RANKL-OPG axis represents an important regulator of the thymus medulla, how these molecules and 
their cellular targets achieve collective control of mTEC homeostasis to achieve tolerance is unknown. Here, we have analysed the mechanisms controlling mTEC homeostasis, and 
investigated whether they impact on thymic function by controlling the efficacy of Foxp3+ Regulatory T-cell generation. We show that mTEC expressing the RANKL decoy receptor 
OPG represent a subset of Aire+ mTEC. However, despite this linked co-expression pattern, OPG is produced independently of Aire, so loss of OPG-mediated control does not cause 
the altered mTEC homeostasis in Aire-/- mice. Through the generation of novel RANK-Venus reporter mice, we identify the direct targets of OPG as multiple and distinct subsets of 
mTEChi and mTEClo, explaining the broad breakdown of mTEC homeostasis in Tnfrsf11b-/- mice. Finally, in Tnfrsf11b-/-Rag2pGFP mice, increased mTEC availability does not alter de 
novo generation of Foxp3+ T-Reg and their precursors, nor T-Reg thymic output. Collectively, our study identifies cis- and trans-acting mechanisms that control the thymus medulla 
via multiple mTEC targets, and separates intrathymic Foxp3+ T-Reg production from mechanisms of mTEC homeostasis.

P.A.02 Lymphocyte Tolerance and Memory

P.A.02.02
Receptor editing leading to B lymphocyte tolerance is governed by the L-type calcium channel Cav1.4

F. Fenninger, L. L. Nohara, W. A. Jefferies; 
University of British Columbia, Vancouver, BC, Canada.

Receptor editing is an important tolerogenic process that attempts to change the specificity of the B lymphocyte antigen receptor of self-reactive immature B lymphocytes to rescue 
them from programmed cell death. Despite being the most common method of removing self-reactive B lymphocytes, receptor editing remains poorly understood. Recent studies 
suggest that Calcium (Ca2+) dependent signaling pathways play an important role in the process.
Using a mouse model deficient in Cav1.4, an L-type Ca2+ channel, we demonstrate that Cav1.4 is required to induce receptor editing and that its absence leads to an autoimmune-
disease-like phenotype. Upon BCR stimulation WT immature B lymphocytes usually undergo receptor editing. This process however was grossly impaired in Cav1.4 deficient cells 
indicating that Cav1.4 is essential to properly receptor edit. Cav1.4 deficient mice exhibit elevated levels of serum autoantibodies, mild proteinuria and inflammation. We suspect that 
the deficiencies in receptor editing in immature B lymphocytes are the basis of the observed parameters of autoimmunity.
Our results elucidate the first Ca2+ channel to play a direct role in the B lymphocyte central tolerance mechanism. As a corollary, our data identifies Cav1.4 as a promising target to 
treat auto-immune diseases.
F.F. is the recipient of a DOC Fellowship of the Austrian Academy of Science;
This work was supported by a grant to W.A.J. from the Canadian Institutes of Health Research

P.A.02.03
Exosomes containing miRNA-150 suppress protein-induced delayed-type hypersensitivity reaction in mice

K. Bryniarski1, K. Nazimek1, M. Ptak1, P. W. Askenase2, W. Ptak1; 
1Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland, 2Section of Allergy and Clinical Immunology, Yale University School of Medicine, New Haven, CT, 
United States.

Introduction: Recently described mechanism of mouse hapten-induced contact sensitivity suppression was shown to be mediated by T CD8+ suppressor (Ts) cell-derived exosomes 
carrying miRNA-150 and coated with hapten-specific antibody light chains [Bryniarski et al. J Allergy Clin Immunol 2013; 132:170-181]. Current studies investigated if protein-induced 
delayed-type hypersensitivity (DTH) response could also be suppressed by analogous exosome-dependent mechanism.
Materials and Methods: For induction of exosome generation by Ts cells, Balb/c, JH-KO, CBA/J, C57BL/6 or miRNA-150-KO mice were injected intravenously with ovalbumin-
conjugated red blood cells (OVA-MRBC) followed by intradermal injection of OVA-saline solution. Supernatant of lymph node and spleen Ts lymphocyte culture was filtered and 
ultracentrifuged (100.000g) and pelleted exosomes were tested for their suppressive activity in active or adoptively transferred DTH induced by OVA intradermal injection into 
abdominal skin and measured as ear swelling response after intradermal injection of OVA into both ears.
Results: Wild type mice exosomes incubated with DTH effector lymphocytes suppressed adoptively transferred reaction as well as alleviated symptoms of active allergy when 
administered intraperitoneally at 24-hour peak of response. Pan-immunoglobulin-deficient JH-KO mice-derived exosomes were non-inhibitory unless they were pre-incubated with 
OVA-specific antibody light chains. Exosomes from miRNA-150-KO mice were non-inhibitory and their incubation with synthetic miRNA-150 rendered them suppressive in adoptive 
transfer of OVA-induced DTH.
Conclusions: Above data proved that protein-induced DTH could be suppressed by Ts cell-derived exosomes coated with antigen-specific light chains and carrying miRNA-150. This 
mechanism may be applied in targeted therapy of excessive inflammation induced by protein antigens.
Supported by 2013/11/B/NZ6/02041.

P.A.02.04
Adeno Associated Virus mediated hepatic gene transfer induces specific humoral immune regulation

V. Le Guen1, M. Berquez1, J. Judor1, F. Boeffard1, V. Gauttier1, N. Ferry2, S. Brouard1, S. Conchon1; 
1INSERM UMR 1064 Centre for Research in Transplantation and Immunology, Nantes, France, 2INSERM UMR 948, Nantes, France.

Hepatic gene transfer can lead to immune tolerance toward the product of the transgene. The mechanisms involved in this tolerance induction are still poorly understood.
We developed a model in which C57Bl/6 mice (H-2b) were injected with an AAV encoding the allogeneic MHC I molecule H-2Kd under a liver-specific promoter (scAAV H-2Kd, 1012 

vg/kg, i.v.). This strategy led to long-term expression of H-2Kd in the liver (>150 days). The transgene remained highly expressed in the liver even after a subsequent vaccination 
by intramuscular injection with an H-2Kd encoding adenovirus, demonstrating a robust state of tolerance. In naïve mice, vaccination triggers a strong humoral immune response, 
characterized by high level of anti H-2Kd IgG; this response was absent in AAV H-2Kd treated mice.
A detailed phenotypic analysis of T follicular helper (TFH) and B cells from liver, spleen and draining lymph nodes of AAV/Ad H-2Kd treated mice has been performed to understand 
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the origin of the blockade of the humoral immune response. The frequencies of TFH (CD4+ CXCR5+ PD-1+ ICOS+ and Bcl6+) cells and of germinal center B (CD19+ Gl7+ Fas+) cells were 
comparable to those measured in Ad-immunized naïve mice. A statistically significant increase in the frequency of a particular regulatory subset of LTFH, positive for FoxP3, was 
measured suggesting a novel mechanism for hepatic gene transfer induced tolerance, which could be of major interest for liver gene therapy strategies in the future.

P.A.02.05
T cell regulator Cbl-b deficiency aggravates atherosclerosis via a CD8+ T cell phenotype

E. Smeets1, S. Meiler1, Q. Braster1, M. den Toom1, E. Lutgens1,2; 
1Academic Medical Center Amsterdam, Amsterdam, Netherlands, 2Institute for Cardiovascular Prevention (IPEK), Munich, Germany.

Macrophages and T cells play a major role in atherogenesis. An important negative regulator in peripheral T cell and macrophage activation is ‘E3 ubiquitin ligase Casitas B lineage 
lymphoma B’ (cbl-b).
Here we studied the effect of Cbl-b deficiency on atherogenesis in 18 and 22 wks old Cbl-b-/-/Apoe-/- and Apoe-/- mice. In early atherosclerotic stages, Cbl-b deficient mice showed 
increased lesion formation, due to elevated migratory capacity of macrophages, the most abundant cell type in atherosclerotic lesions. Expression of M1 markers CD64 and iNOS was 
upregulated in aortic arches of Cbl-b deficient mice, whereas M2 markers CD206 and Arg-1 were reduced, indicating a pro-inflammatory macrophage phenotype in Cbl-b deficient 
mice that contributes to atherogenesis.
In advanced atherosclerotic lesion, Cbl-b deficient mice exhibited elevated plaque formation with increased CD8+ T cell and, unexpectedly, reduced macrophage lesion content. Cbl-b 
deficiency increases CD8+ T cell count in Cbl-b deficient mice via CD8+ T cell protection from apoptosis and Treg suppression. Increased CD8+ T cell abundance causes macrophage 
apoptosis both in vitro and in vivo as shown by TUNEL staining. Despite elevated granzyme B expression on Cbl-b deficient CD8+ T cells, macrophage apoptosis induction is 
irrespectively of CD8+ T cell genotype but depends on the CD8+ T cell:macrophage ratio. The increased macrophage apoptosis resulted in increased necrotic core formation, an 
indication for plaque stability reduction.
Our data emphasize the importance of CD8+ T cells in the propagation of atherosclerosis. We show that Cbl-b controls both adaptive and innate immune responses in atherosclerosis.

P.A.02.06
TCAIM regulates T cell activation and effector cell differentiation by inhibiting mitochondrial motility and mROS generation

J. Schumann1, K. Stanko1, C. Appelt1, F. Berberich-Siebelt2, A. Waisman3, B. Sawitzi1,4; 
1Institute for Medical Immunology, Charité University Medicine Berlin, Berlin, Germany, 2Institute of Pathology, Julius Maximilian-University Wuerzburg, Würzburg, Germany, 3Institute for 
Molecular Medicine, University Medical Center of the Johannes Gutenberg University of Mainz, Mainz, Germany, 4Berlin Brandenburg Center for Regenerative Therapies, Charité University 
Medicine Berlin, Berlin, Germany.

Introduction: It is now well accepted, that mitochondria play an important role for T cell activation and differentiation. Interestingly, the expression of several mitochondrial proteins 
such as TCAIM (T cell activation inhibitor, mitochondrial) is down-regulated upon T cell receptor triggering implying a negative function for cell activation.
Materials and Methods: To examine TCAIM function for T cells we analyzed activation and cytokine production as well as mitochondrial functions in T cells of Tcaim-overexpressing 
mice. We also tested in vivo effector functions of Tcaim-overexpressing T cells upon reconstitution of Rag-1 knock-out mice receiving an allogeneic skin transplant. Additionally, we 
obtained preliminary data of the phenotype of Tcaim knock-out T cells by flow cytometry.
Results: Cell-specific Tcaim-overexpression inhibited spontaneous development of memory and effector T cells. CD4+ T cells from Tcaim-overexpressing mice showed reduced 
activation, cytokine secretion and proliferation in vitro. Interestingly, in Tcaim knock-out mice a higher cytokine production was observed after ex vivo stimulation. Importantly, Tcaim-
overexpressing T cells were unable to reject allogeneic skin grafts upon transfer into Rag-1 knock-out mice. Transferred T cells survived, but could not infiltrate skin grafts. They were 
unable to acquire an effector phenotype and functions. By analyzing mitochondria from Tcaim-overexpressing CD4+ T cells, we found that TCAIM altered T cell activation-induced 
mitochondrial fission and accumulation at the synapse. In addition, Tcaim-overexpressing T cells showed reduced TCR-triggered mitochondrial reactive oxygen species (mROS) 
production.
Conclusion: Thus, TCAIM controls T cell activation and effector T cell differentiation probably by regulating TCR-mediated mitochondrial distribution and mROS production.

P.A.02.07
Heterogeneity of EMRA CD4+ T-lymphocyte compartment(CD45RA+CCR7-) in HIV patients

A. Echeverría, M. A. Moro García, M. Iglesias Escudero, V. Corte Iglesias, R. Alonso Arias; 
Hospital Universitario Central de Asturias, Oviedo, Spain.

Introduction: CD4+ T-lymphocytes can be separated into functionally distinct populations. The most differentiated subset is the effector memory (EMRA, CD45RA+CCR7-). EMRA 
subset can be mainly subdivided into pre-effector-1 (pE1, CD27+CD28+) and, the most differentiated effector (E, CD27nullCD28null). The aim of our study was to evaluate if pE1 subset 
is closer to E subset, as traditionally thought, or to the naïve subset (CD45RA+CCR7+), the most undifferentiated T-cell subset.
Materials and Methods: We characterized CD4+ T-lymphocyte subpopulations by flow cytometry in 20 HIV patients with percentages of EMRA cells higher than 5% of total CD4+ 
or CD8+ T-lymphocytes. We studied the expression of CD45RO, CD62L, CD25, HLA-DR, and CD127, production of IFN-γ in response to anti-CD3 stimulation and cytolytic effector 
functions (storage of granzyme B and perforin).
Results: In contrast to E cells, pE1 and naïve cells were mainly CD62L+ and CD45RO-. Table 1 shows the expression of CD25, CD127 and HLA-DR (mean and intercuartilic range). 
Frequency of E cells producing IFN-γ and expressing granzyme B and perforin was very high (65%, 74.2%, 54.2%, respectively), meanwhile these molecules were not detected in pE1 
and naïve cells.
Conclusions: pE1 CD4+ T-lymphocytes hve phenotypic and functional features intermediate between naïve and E cells. Although they belong to the EMRA subset they seem 
ontogenetically closer to classic naïve than to E cells.

Table 1
NAÏVE pE1 E

CD25 (%) 8.7 (5.6) 29.6 (12.9) 0.6 (1.6)
CD127 (%) 94.8 (9) 82.3 (11) 9.3 (12.6)
HLA-DR (%) 1.4 (1.4) 7.1 (6.5) 42 (48)

P.A.02.08
Characterization of IL-10 producing B Helper T-cells in humans and mice that are increased in systemic lupus erythematosus patients

F. Facciotti1, M. Paroni1, A. Penatti2, N. Gagliani3, L. Pignataro4, S. Abrignani1, R. Flavell5, P. Meroni6, J. Geginat1; 
1INGM, Milano, Italy, 2Division of Rheumatology, Department of Clinical Sciences and Community Health, Gaetano Pini Orthopedic Institute, University of Milano, Milano, Italy, 
3Department of Immunobiology, School of Medicine, Yale University, New Haven, CT, United States, 4Department of Clinical Sciences and Community Health,Fondazione IRCCS Ca’ Granda 
Ospedale Maggiore Policlinico,Università degli Studi di Milano,, Milano, Italy, 5Department of Immunobiology, School of Medicine, Yale University, Department of Immunobiology, School of 
Medicine, Yale University,, New Haven,, CT, United States, 6Division of Rheumatology, Department of Clinical Sciences and Community Health, Gaetano Pini Orthopedic Institute, University 
of Milano,, Milano, Italy.

Introduction: IL-10 is not only a potent anti-inflammatory cytokine, but also a B-cell differentiation factor. IL-10 has therefore a pathogenic role in systemic lupus erythematosus, 
a B cell-driven autoimmune disease. We have previously shown that human CCR6+ T-cells are auto-reactive and produce IL-10 in the steady-state to suppress their own activation. 
However, we also speculated that they have a context-dependent function and might provide help in secondary immune responses.
Materials and Methods: We analyzed the B-helper functions of IL-10-producing CCR6+ T-cells purified ex vivo from human tonsils and from IL-10-reporter mice. Moreover, we 
monitored the frequencies of CCR6+ B-helper T cells and their cytokine products in peripheral blood of SLE patients.
Results: We found that IL-10-producing CCR6+ T-cells isolated from human tonsils and from spleens of IL-10-reporter mice promoted B-cell IgG production via IL-10 in vitro and in vivo. 
Notably, they were distinct from conventional B-helper T-cell subsets such as follicular helper (TFH) and Th17-cells, which helped independently of IL-10. CCR6+B-helper T-cells, but 
not TFH-cells, were significantly increased in SLE patients as compared to healthy donors. Moreover, their frequency and the serum concentrations of IL-10, but not of IL-17 or IL-21, 
correlated with disease activity.
Conclusions: We conclude that IL-10-producing CCR6+ T-cells are a new population of B helper T-cells, consistent with the proposed model of a context-dependent regulatory/helper 
function. Furthermore, they were associated with disease activity of SLE patients, suggesting that they might play a pathogenic role, and could represent a therapeutic target and/or 
diagnostic/prognostic marker in SLE.
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P.A.02.09
A novel function for memory CD8+ T-cells in the bone marrow: supporting the pool of hematopoietic stem cells

S. Geerman, M. F. Pascutti, S. Bhushal, M. A. Nolte; 
Sanquin, Amsterdam, Netherlands.

Bone marrow (BM) is a primary, but also a secondary lymphoid organ, as it can mediate T-cell responses against blood-derived antigens. Memory T-cells also home to the BM, 
particularly upon viral infection, to receive key survival signals from local stromal cells. However, activated T-cells dramatically affect the hematopoietic process through pro-
inflammatory cytokines, which poses a difficult challenge to BM homeostasis and blood cell generation upon infection. Hence, we investigated the cellular crosstalk between BM 
T-cells and hematopoietic progenitor cells and found that a subset of memory CD8 T-cells could stimulate the self-renewal of hematopoietic stem cells (HSCs). This was attributable to 
a soluble factor produced by these memory T-cells, which could also enhance the long-term, multilineage reconstitution capacity of HSCs upon transplantation. TCR-transgenic mice 
that lack memory T-cells have lower numbers of HSCs, which could be increased by transferring BM memory CD8 T-cells. Importantly, the strong impact of BM T-cells on HSCs was 
apparent in the steady state situation, but also following an infection with lymphocytic choriomeningitis virus (LCMV), as both acute and chronic LCMV-specific CD8 T-cells were able 
to increase HSC self-renewal. These findings put a new perspective on the presence and function of memory T-cells in the BM, as they not only receive important survival cues here, 
but can also support the function of HSCs. We postulate that this feedback process is particularly relevant upon viral infection, as the HSC pool is damaged by the pro-inflammatory 
cytokine response, which may thus be restored by memory CD8 T-cells. 

P.A.02.10
IL-22 producing memory CD4+ T cells are present in the intestine early in human fetal development

R. R. Schreurs1, W. B. Corpeleijn2, R. Bakx3, T. B. Geijtenbeek1, T. W. Kuijpers4, J. B. van Goudoever2, M. J. Bunders1,2,4; 
1Department of Experimental Immunology, Academic Medical Center (AMC), University of Amsterdam (UvA), Amsterdam, Netherlands, 2Department of Pediatrics, Emma Children’s 
Hospital, AMC, UvA, Amsterdam, Netherlands, 3Department of Pediatric Surgery, Pediatric Surgical Center, Emma Children’s Hospital, AMC and VUmc, Amsterdam, Netherlands, 
4Department of Pediatric Hematology, Immunology and Infectious Diseases, Emma Children’s Hospital, AMC, UvA, Amsterdam, Netherlands.

Introduction: The high susceptibility for infections of infants is presumed to be due to low memory responses. However, recently we have shown that CD4+CD45R0+ T cells are already 
abundant in the intestine at birth. To further understand the function of these early mucosal memory T cells in health and disease, we investigate their phenotype and cytokine 
production.
Materials and Methods: T cells were isolated from human fetal, infant and adult intestine and T-cell differentiation and cytokine production was assessed with 18-parameter flow 
cytometry (N=1 at each age).
Results: CD4+T cells with a transitional memory phenotype (Ttm; CD45RA-R0+27+CCR7-) make up the largest subtype of fetal (29%) and infant (44%) mucosal CD4+T cells. CD69 
expression increases over age from 47% on fetal CD4+ Ttm cells to 83% in adults. CD103 expression, known for mucosal homing in adults is low on fetal CD4+T cells (<9%). Memory 
CD4+T cells in the adult gut mainly have an effector phenotype (CD45RA-R0+27-CCR7-; 88%) compared to fetal and infant CD4+T cells (14% and 1%). CD4+T cells in the fetal intestine 
produce particularly IL-8 and IL-22, compared to TNF-α and IFN-γ production in adult mucosal CD4+T cells.
Conclusions: Cytokine-producing CD4+T cells with a memory phenotype are already present in the fetus. Compared to adult CD4+T cells, they have a less differentiated phenotype. 
The role of these fetal Ttm cells is unknown but they may contribute to tissue development instead of to host-defense mechanisms. Further studies, including the identification of 
their cognate antigens are needed to elucidate their local role.

P.A.02.11
High throughput analysis of the environmental adaptation of murine CD8+ tissue resident memory T cells

B. Érsek1,2, N. Lupsa1,2, P. Pócza3, E. Sarzsinszky1,2, A. Tóth1,2, A. Bencsik1,2, H. Hegyesi4, A. Matolcsy3, E. Buzás2, Z. Pós1,2; 
1MTA-Semmelweis University ”Lendület ’’ Experimental and Translational Immunomics Research Group, Budapest, Hungary, 2Dept. of Genetics, Cell and Immunobiology, Semmelweis 
University, Budapest, Hungary, 31st Department of Pathology and Experimental Cancer Research, Semmelweis University, Budapest, Hungary, 4”Frédéric Joliot-Curie” Institute for 
Radiobiology and Radiohygiene, Budapest, Hungary.

In this study we sought a better understanding of environmental adaptation procedures implemented by murine CD8+ CD103+ resident memory T (Trm) cells establishing residence 
in various mucosal tissues. We combined transcriptome and proteome profiling to compare different mucosal CD8+ Trm subsets with each other, and circulating nonresident CD8+ T 
effector memory or CD8+ T effector (Teff) cells infiltrating the same tissues, serving as reference.
We found that murine CD8+ Trms of the small intestinal lamina propria seem to be in a pre-activated state, have a stable subset expressing granzymes A and B, various CTL 
chemokines, and are enriched in a large array of ribosomal proteins and histones typical for rapidly expanding memory T cell clones.
In contrast, lung Trms are enriched in several cyclins and cyclin-dependent kinases selectively supporting G1/S phase transition (CCND3, CCND2, CCNE, CDK4), and thus seem to be 
prone to rapid clonal expansion. Also, they show preferential transcription of LTA, LTB, and like human lung Trms, over-express CD94/KLRD1, but not granzymes. Finally, CD8+ CD103+ 
T cells identified in the liver, a rather tolerogenic environment for CD8+ T cells, are largely dormant, but frequently display CXCR4.
We also found, however, that some CD8+ Trm features could be also evoked from OT-I CD8+ Teff cells infiltrating the same tissues and engaging act-mOVA targets in experimental 
acute GVHD. Taken together, these data suggest that the Trm phenotype is actively shaped by the local microenvironment of mucosal tissues, and is affected by both unique, Trm-
specific, and non-Trm-restricted mechanisms of environmental adaptation.

P.A.02.12
Reactivation of resting memory T cells from bone marrow

A. Okhrimenko1, C. Cendón1, M. MacGrath1, F. Siracusa1, T. Alexander2, A. Schulz1, A. Bruns2, C. Giesecke1, H. Mei1, P. Durek1, J. Gruen1, T. Dörner2, H. Chang1, A. Radbruch1, J. Dong1; 
1Deutsches Rheuma-Forschungszentrum Berlin (DRFZ), an Institute of the Leibniz Association, Berlin, Germany, 2Charité-University Medicine, Berlin, Germany.

We have recently shown that, in humans, bone marrow is home to polyfunctional memory T cells which are resting in terms of proliferation, transcription and mobility. These memory 
T cells maintain memories to childhood pathogens and vaccines through lifetime, even when such memory T cells can no longer be detected circulating in the blood. It is enigmatic 
how bone marrow memory T cells are reactivated and mobilized to mount secondary immune responses. In mice, we could show that memory T cells were activated within the 
bone marrow in response to systemic polycolonal anti-CD3 activation as well as antigenic stimulation. We have also analysed the appearance of memory T cells in the blood after 
vaccination with tetanus toxoid in 30-50-year-old donors. Memory T cells specific for the vaccine increased in the blood 24 hours after vaccination and decreased from blood again 
12-24 hours later, probably leaving the blood for locations of secondary immune reactions. When the immune reactions were finished, i.e. 7-14 days later, numbers of memory T 
cells were again increased in blood. In the long run, however, those memory T cells generated in secondary immune reactions are maintained in the bone marrow again, at least the 
multifunctional ones, as evident from the analysis of elderly donors.

P.A.02.13
Maintenance of resting versus circulating memory T cells in humans

C. Cendon1, S. Reinke2, P. von Roth2, J. Gröne2, A. Okhrimenko1, C. Kebler2, G. Wassilew2, G. Puhl2, J. Wachtlin3, E. Zhang3, N. Barutcu4, J. Bodo4, H. Chang1, A. Radbruch1, J. Dong1; 
1Deutsches Rheuma-Forschungszentrum Berlin (DRFZ), an Institute of the Leibniz Association, Berlin, Germany, 2Charité-University Medicine, Berlin, Germany, 3Sankt Gertrauden 
Krankenhaus, Berlin, Germany, 4Plastische und Ästhetische Chirurgie, Berlin, Germany.

Memory T lymphocytes have been identified both in blood circulation and in tissues such as the bone marrow, gut and skin. From the analysis of their lifestyle as resting cells, it is 
likely that they form separate populations. They also express different antigen-receptor repertoires, supporting the notion that they are distinct. It is known that interleukin-7 (IL-7) 
is essential for the maintenance of T cell memory. We have shown that murine memory T cells of the bone marrow are docking onto IL-7 expressing stromal cells. They express 
genes such as CD69 and CD49b which contribute to the survival signals of the T cell memory niche. Here we compare the survival mechanisms of memory T cells according to CD69 
expression from tissues versus memory T cells circulating in the blood. We show that circulating memory T cells are less dependent on exogenous IL-7 and 80% survive for 3 days ex 
vivo in tissue culture medium w/o IL-7. In contrast, survival of bone marrow memory T cells ex vivo is largely dependent on exogenous IL-7, less than 50% survive for 3 days ex vivo w/o 
IL-7 in tissue culture medium. Circulating and resting memory T cells also differ in their expression of pro- and anti-apoptotic genes. This difference in lifestyle may explain why, the 
number of memory T cells in blood specific for a given pathogen or vaccine decline slowly over time, while they are maintained for lifetime in the bone marrow.

P.A.02.14
Investigation of the existance of the thyroid autoantibodies in patients with Type1 diabetes mellitus (DM)

Ö. Cetinkaya, R. Kesli, E. Bozkurt, G. Asık, C. Demir, S. Çelik; 
Afyon Kocatepe University, Afyonkarahisar, Turkey.

Introduction: Type 1 diabetes (DM) is an autoimmune disease characterized with deficiency or absence of insulin caused from destruction of beta cells of pancreas. The increased 
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thyroid autoantibodies (anti-Tg, anti-TPO, TRab) are characteristics for autoimmune thyroid disease, which can be seen in Type 1 diabetic patients as well. Both of these two diseases 
have same pathogenesis. In this study; the determination of positiviy of thyroid autoantibodies from type 1 DM patients was aimed
Materials and Methods: Fifty four patients with type 1 DM, and known thyroid autoantibody results, that applied to Microbiology Laboratory of Afyon Kocatepe University, ANS 
Practice and Research Hospital between July 2012 and August 2014 included into the study. The Anti-Tg and anti-TPO tests were investigated by using imunoblotting method 
(Euroassay Anti-TG,-TPO Euroimmun, Lübeck, Germany) and the TRab test by using enzyme linked immunosorbent assay method (DiaMetra, Via Pozzuolo, Italy). Healty control 
group composed with the same number and sex of the patient group.
Results: The results of thyroid autoantibody tests were given in Table 1. These results are compared with fifty four healty control group positive with anti TPO and without Type 1 DM.
Conclusion: Comparing Type 1 DM diagnosed patients with normal population for positivity of the thyroid antibodies, the t importance test was significantly higher. These findings 
also may suggest that the same autoimmune mechanism may trigger, and be associated for each disease: Type1 DM and aoutoimmune thyroiditis. So thyroid antibodies should be 
searched at Type 1 diabetic patients for early possible autoimmune thyroiditis.
Table 1: Results of thyroid aoutoantibodies in Type 1 diabetic patients and healthy control goup:

Anti-Tg (n=54) Anti-TPO (n=54) TRab (n=2)

Positive Negative Positive Negative Positive Negative

Type 1 DM - 54 8 (%14,8)
46 

(%85,2)
- 2

Healthy Control Group
1 

(%1,9)
53 

(%98,1)
2 

(%3,7)
52 

(%96,3)
- -

P.A.02.15
Human breast milk-derived extracellular vesicles modulate CD4 T responses

M. I. Zonneveld1,2, M. J. van Herwijnen2, S. S. Goerdayal3, M. Altelaar3, L. S. Taams4, J. Garssen1,5, F. A. Redegeld1, E. N. Nolte - ‘t Hoen2, M. H. Wauben2; 
1Division of Pharmacology, Department of Pharmaceutical Sciences, Faculty of Science, Utrecht University, Utrecht, Netherlands, 2Department of Biochemistry & Cell Biology, Faculty of 
Veterinary Medicine, Utrecht University, Utrecht, Netherlands, 3Biomolecular Mass Spectrometry and Proteomics Group, Bijvoet Center for Biomolecular Research and Utrecht Institute for 
Pharmaceutical Sciences, Utrecht, Netherlands, 4Centre for Molecular and Cellular Biology of Inflammation, Division of Immunology, Infection and Inflammatory disease, King’s College 
London, London, United Kingdom, 5Nutricia Research Centre for Specialized Nutrition, Utrecht, Netherlands.

Introduction: Cell-derived extracellular vesicles (EV) can play a role in immune regulation. As EV are abundantly present in breast milk, and breast milk contributes to the development 
of the neonatal immune system, we investigated the immune modulatory potential of human breast milk-derived EV.
Materials&Methods: We recently developed a density gradient-based protocol for isolation of naturally occurring EV from breast milk. The molecular composition of breast milk EV 
was characterized by proteomics, western blotting, cryo electron microscopy (EM) and with in-house developed single EV-based high resolution flow cytometry. Functional effects of 
EV on CD4+ T cell activation were assessed in vitro using flow cytometry-based measurements of cell surface markers and cytokines.
Results: By EM and high resolution flow cytometry, we identified different EV subsets, heterogeneous in light scattering, size, and Annexin V-binding properties. In-depth proteomics 
of EV unveiled exclusive or enriched presence of immune-relevant molecules, e.g. MHCII, HSC/HSP-70, ICAM-1 and CEACAM-1, indicating immune cell targeting and modulatory 
potential of breast milk EV. Indeed, interaction with and modulation of immune cells was supported by functional data showing reduced αCD3/αCD28-mediated T cell activation and 
less proliferation in the presence of EV. Interestingly, no increase of FoxP3 regulatory T cells was seen, while high levels of CD45RA were maintained on T cells, indicating a more naïve 
and unresponsive state.
Conclusion: Breast milk EV, containing immune modulatory and adhesion molecules, dampen T cell activation by keeping T cells in a naïve state, possibly indicating a novel 
mechanism for T cell tolerance induction in the neonate.

P.A.02.16
Profiling the longitudinal changes of the antigen-specific B cell repertoire induced by vaccination

G. Schneikart, M. Bardelli, O. Finco, G. Del Giudice; 
Translational Medicine, Novartis V&D, Siena, Italy.

Effective vaccines elicit long lasting immunity by the induction of high-affinity B cell memory and durable antibody response through a mechanism of natural selection that includes 
B cell receptor diversification through random rearrangement of gene segments, junctional diversity and somatic mutations in their variable regions of Ig genes. Inherent genetic 
factors together with many yet unknown causes, including the nature of the immunogen, the presence of an adjuvant, the vaccination schedule play an important role in setting the 
potentials of immune responses.
This raises the intriguing question about how to induce and promote processes involved in antibody diversification and affinity maturation.
In order to address such questions, we planned to perform a longitudinal analysis of the repertoire changes induced by vaccination by investigating the dynamics that ultimately 
lead to the generation and maintenance of the most efficacious antibody response and also by analyzing the impact of host-related (age, pre-existing immunity) and vaccine-related 
(antigen, adjuvant) factors on the size, clonal and phenotypic repertoires of antigen-specific B cells.

P.A.03 Antigen Processing and Presentation - Part 1

P.A.03.01
Expansion of human antigen-specific memory CD4 T cells by artificial antigen presenting cells

A. Garnier1, J. Latouche2, M. Hanieh2, A. Drouet2, E. Comby3, D. Mariotte3, B. Le Mauff1,3, O. Toutirais1,3; 
1INSERM U919, Caen, France, 2INSERM U1079, Rouen, France, 3Immunology and immunopathology laboratory University hospital of Caen, Caen, France.

Introduction: Functional properties of specific CD4 T cell (CD4LT) effectors may be used to establish immunotherapy for the treatment of chronic viral infections or cancer but also 
to control auto-immune diseases with regulatory T cells. However, the development of CD4 T cell-based immunotherapy is hampered by the lack of an optimized T cell stimulation 
method.
Materials and methods: We have constructed artificial antigen presenting cells (AAPCs) using murine fibroblasts genetically modified to express human molecules needed for CD4LT 
stimulation : MHC class II (HLA-DR), co-stimulatory (B7.1), and adhesion molecules (ICAM-1 and LFA-3).
Results: For three different antigen models - hemagglutinin (HA), myelin basic protein and factor VIII. AAPCs incubated with antigenic peptides were able to present antigens to 
specific T cell clones in HLA-DR1, HLA-DR15 and HLA-DR51 contexts respectively. For HA and FVIII but MBP antigen, AAPC are also efficient to present epitopes from whole antigen 
proteins. In primary culture, AAPCs loaded with HA peptide and co-cultured with purified CD4 T cell from healthy donors generated Ag-specific Th1 cells but at lower level than 
autologous APC (PBMCs). Nethertheless, AAPC are more potent than autologous APC to restimulate and expand Ag-specific memory Th1 cells..
Conclusion: Due to its powerful antigen presentation ability, AAPC system represents a interesting tool to monitor human CD4LT responses. Furthermore, the generation of high 
number of Ag specific memory CD4LTs is of interest for adoptive immunotherapy purpose.

P.A.03.02
HLA-B*2705 and its double implication in viral defense and autoimmunity: unpredicted presentation of an immunodominant viral epitope devoid of the classical B27 binding 
motif

V. Tedeschi1, C. Vitulano1, A. Cauli2, A. Mathieu2, F. Paladini1, D. Kormann3, R. Bockmann3, R. Sorrentino1, R. Sorrentino1, M. Fiorillo1; 
1Department Biology and Biotechnology ‘C. Darwin’, Sapienza, University of Rome, Rome, Italy, 2Rheumatology Unit, Department of Medical Sciences, University of Cagliari, Italy, Cagliari, 
Italy, 3Computational Biology, University of Erlangen-Nürnberg, Erlangen, Germany, Erlangen, Italy.

HLA-B27 is strongly associated with Ankylosing Spondylitis (AS); however, its role in AS pathogenesis has not been elucidated yet. Recently, HLA-B27 has emerged as a protective 
factor against several viral infections due to a superior functional efficiency of the virus-specific B27-restricted CD8+ T cells. HLA-B*2705 and B*2709, differing for a single residue 
(Asp116His), but differently associated with AS, represent an excellent tool to explore whether the two aspects, virus protection and susceptibility to AS, could be interconnected.
We report here that B*2705/B*0702 double positive AS patients possess CD8+ T cells able to recognize an HLA-B*0702-restricted-EBV-immunodominant epitope (pEBNA3A; 
RPPIFIRRL) both in its natural restriction context, the B*0702, as well as when presented by B*2705, but not by the B*2709 allele. Moreover, B*2705+ individuals lacking B*0702 
(patients with AS and healthy donors) but not B*2709 carriers, possess in their repertoire CD8+ T cells specifically recognizing pEBNA3A on B*2705 target cells. 
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In addition, a specific α/β TCR repertoire appears to be involved in this recognition. Theoretical approaches (MD simulation and modeling) showed a higher stability of B*2705/
pEBNA3A as compared to the B*2709/pEBNA3A complex, suggesting that B*2705 molecules are more prone to accommodate peptides devoid of the canonical sequence.
In conclusion, this study shows an unexpected flexibility of the B27 binding groove, particularly in the case of B*2705, which can present “unfit” peptides, giving another clue for its 
implication in viral protection and autoimmunity.

P.A.03.03
Therapeutic Cancer Vaccine: Producing Dendritic Cell from Allogeneic Donor Stem Cells

A. Unal, A. Birekul, M. Ç. Ünal, E. Karakuş, L. Kaynar, E. E. Turak, Y. Özkul, M. Çetin, H. Çelikzincir, Y. Köker, Ö. Özçoban, S. Şivgin, B. Eser; 
Erciyes University, Kayseri, Turkey.

Active immunotherapy provides better recognition of tumor-related antigens by immune system of patient, enhanced immune system and elimination of malignant cells. This 
modality employs therapeutic potential of donor specific and tumor specific immune responses.
Material and Method: To generate allogeneic dendritic cells, leukemic stem cells were isolated from blood samples drawn from patients with acute leukemia. Lysate was prepared 
from leukemic stem cells identified by flow cytometry. Stem cells and mononuclear cells (1x10>6/kg) obtained from sibling donors by apheresis were separated to produce tumor 
vaccine. For dendritic cell transformation, GM-CSF and IL-4 were added to media.
Surface markers for dendritic cells including CD80, CD83 and CD86 were evaluated in samples obtained from cultured cell on the hours 48, 72 and 96 by using flow cytometry.
Findings: Mononuclear cells were detected by 27% among allogeneic hematopoietic cell groups harvested by apheresis. After culture under GMP conditions, mononuclear cell rate 
was found to be 24% on hours 96 and 120. It was seen that 88% of mononuclear cells transformed to mature dendritic cells after 96-hours culture.
Conclusion: In cancer patients, tumor vaccine obtained from allogeneic sibling donor can be used. After allojeneic stem cell transplantation, minimal residual disease can be 
eliminated by active tumor vaccine after reducing tumor burden by standard methods. Allogeneic dendritic cells produced at 37°C in CO2 media under GMP conditions can be used in 
tumor immunotherapy. More effective method would have been used by employing dendritic cells against cancer stem cells rather than cancer cells itself.

P.A.03.04
Peptide expression context and its availability for processing as determinant of memory inflation and immune protection against cytomegalovirus

I. Dekhtiarenko1, J. Holzki1, R. Blatnik2, N. Lemmermann3, R. Holtappels3, M. Reddehase3, A. Riemer2, L. Cicin-Sain1,4; 
1Helmholtz Centre for Infection research, Braunschweig, Germany, 2German Cancer Research Center, Heidelberg, Germany, 3Johannes Guttenberg University, Mainz, Germany, 4Medical 
School Hannover, Hannover, Germany.

Cytomegalovirus (CMV) infection induces memory inflation (MI), a powerful and life-long cellular T-cell response in mice and humans, yet the mechanisms driving this exceedingly 
strong response remain incompletely understood. MI is characterized by long-term accumulation of virus-specific CD8+ T-cells with effector phenotypes, yet only some CMV-
encoded epitopes induce inflationary responses. Others, like the HGIRNASFI peptide (HI), encoded by the M45 gene of the mouse CMV (MCMV), induce conventional CD8 responses, 
characterized by immune contraction and cells assuming central memory phenotypes.
To understand what drives MI, we generated recombinant MCMVs expressing MHC-I restricted peptides at different locations of the M45 gene, and used them to characterize 
CMV-specific CD8 responses. Surprisingly, peptides expressed on the c-terminus of the M45 gene induced MI responses. This was not due to the peptide sequence, because even HI 
induced MI when a recombinant MCMV [MCMV(Cterm)] expressed it on the M45 c-terminus. Even more importantly, HI-specific CD8s controlled MCMV(Cterm) replication, but not 
MCMV wild-type, tying memory inflation with immune protection. Mass-spectrometry and co-culture with CD8 T-cells revealed that only c-terminal peptides were MHC-bound and 
recognized by antigen-specific cells. Furthermore, flanking of the peptide with amminoacid motifs that facilitate peptide processing enhanced CD8 recognition and MI. In conclusion, 
our data argue that MI is rate-limited by peptide availability for processing in the latently-infected cell.
Since adoptive T-cell transfer strategies are pursued to treat CMV disease in immunocompromised hosts (e.g. organ -transplant recipients), our data provide critical insight about the 
choice of antigenic targets for optimal passive immune protection.

P.A.03.05
Lymph node conduit composition determines efficiency of T cell-dependent immunity

R. Nadafi1, H. Veninga1, X. Stachtea2, N. J. Paauw1, E. D. Keuning1, A. Oosterhof3, T. H. Kuppevelt3, M. Maccarana2, A. Malmström2, J. M. den Haan1, R. E. Mebius1, R. M. Reijmers1; 
1VU University Medical Center, Amsterdam, Netherlands, 2Department of Experimental Medical Science, Lund University, Lund, Sweden, 3Department of Biochemistry, Radboud Institute for 
Molecular Life Science, Radboud University Medical Center Nijmegen, Nijmegen, Netherlands.

Upon infection, lymph-borne antigens and locally induced chemokines travel to the subcapsular sinus of the draining lymph node (LN) and subsequently enter the conduit system. 
However, access to the conduit system is limited to a maximum of ~70 kDa. The conduit system mainly consists of parallel bundles of collagen fibrils together with extracellular 
matrix (ECM) proteins, including fibrillins and proteoglycans. Recently, it was shown that in the skin the spacing between collagen fibrils critically depends on decorin, a proteoglycan 
consisting of a protein core with dermatan sulfate (DS) glycosaminoglycans attached to it. For this reason, we hypothesized that DS could control the barrier function of the conduit 
system by regulating collagen fibril spacing.
We established LN stromal cells (LNSCs) from wild type mice to study the expression of ECM proteins involved in the regulation of collagen fibrillogenesis and we analyzed mice 
deficient for DS to investigate the role in LN formation and function.
When we analyzed mice deficient for DS we could readily identify LN primordia in embryos, and organized LNs in adults. We found that in wild type LNs DS is expressed in the conduit 
system that co-localized with ER-TR7 and collagen type I, expressed by LNSCs. Stimulation with inflammatory cytokines revealed that essential ECM molecules, including decorin, in 
the conduit system were differentially regulated in LNSCs.
Together, our data suggest that DS is dispensable for LN development and homeostasis, but could play an essential role in the function of the LN conduit system during infection and 
inflammation.

P.A.03.06
DC subpopulation specific changes of the cross-presentation machinery under inflammatory conditions

A. Baranska1, J. Sander2, C. H. Lehmann1, C. Gerlach3, N. Eissing1, G. F. Heidkamp1, K. Neubert1, R. Spang4, E. Krüger5, A. Voigt5, K. Hildner6, K. Hildner6, F. Nimmerjahn7, J. Schultze2, D. 
Dudziak1; 
1University Hospital Erlangen, Dept of Dermatology, Laboratory of DC Biology, Erlangen, Germany, 2University of Bonn, LIMES - Life and Medical Sciences Center, Genomics and 
Immunoregulation, Bonn, Germany, 3University Hospital Jena, Department of Human Genetics, Jena, Germany, 4University of Regensburg, Institute for Functional Genomics, Computational 
Diagnostics Group, Regensburg, Germany, 5Charité Universitätsmedizin Berlin, Institute of Biochemistry, Berlin, Germany, 6University Hospital Erlangen, Medical Department I, Laboratory 
of Dendritic Cells in Mucosal Immunology, Erlangen, Germany, 7University of Erlangen, Department of Biology, Chair of Genetics, Erlangen, Germany.

Introduction: Dendritic cells (DCs) are major initiators of immune responses, but are also responsible for the maintenance of peripheral T cell tolerance. The decision for the induction 
of immune activation or immune tolerance is dependent on the activation status of DCs, which could be induced by the presence of diverse pathogens. In this study, we provide 
evidence that the capacity of the different DC subsets to cross-present antigens is influenced by specific Toll-like receptor (TLR) stimulation.
Materials & Methods: Multi-color flow cytometry, microarray and real-time PCR analyses of sorted DC subpopulations and T cell restimulation assays were performed.
Results: Microarray analysis of cell sorted DC subpopulations revealed that the non- or weakly cross-presenting CD11c+CD8- DC subset significantly altered the expression of 
molecules important for the cross-presentation of antigens upon TLR stimulation in vivo. Excessive T cell proliferation analysis of in vivo antigen-loaded and cell sorted DC subsets 
resulted in efficient antigen cross-presentation to CD8+ T cells after antigen targeting to CD11c+CD8- DCs. We were able to confirm these findings by in vivo antigen targeting in a 
variety of mouse models with defects in antigen processing, migration or missing DC subsets.
Conclusion: Our findings suggest that cytotoxic T cell responses are not only induced by CD11c+CD8+ but also by appropriately stimulated CD11c+CD8- DCs in vivo.
This project was partly funded by the German Research Foundation (Emmy-Noether-Program: DU548/2-1), BayGene, Ria-Freifrau von Fritsch Foundation, German Israel Foundation, 
and ELAN-Erlangen. D.D. was a fellow of the ‘Young Colleague’ of the Bavarian Academy of Sciences.

P.A.03.07
Tannic acid modified silver and gold nanoparticles as stimulators of dendritic cells maturation in vitro

P. Orlowski1, E. Tomaszewska2, M. Gniadek3, G. Celichowski2, J. Grobelny2, M. Krzyzowska1; 
1Military Institute of Hygiene and Epidemiology, Warsaw, Poland, 2University of Lodz, Lodz, Poland, 3University of Warsaw, Warsaw, Poland.

Introduction. Dendritic cells (DCs) are crucial during development of T cell specific responses against bacterial and viral pathogens. HSV-2 infection is known to suppress DCs 
maturation. We used silver (Ag) and gold (Au) nanoparticles (NPs) modified with tannic acid to test their influence upon DCs maturation during HSV-2 infection.
Methods. JAWS II dendritic cell line was exposed to tannic acid modified AgNPs (13, 33 46 nm) and AuNPs (10, 33, 65 nm) and/or to NPs inactivated HSV-2. Activation markers (MHC 
class I and II, CD40, CD80, CD86, PD-L1, CD11c), cytokine production and T cells activation were measured. C57BL6j mice challenged with inactivated HSV-2 were the source of T cells. 
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To test the ability of NPs and NPs-HSV exposed JAWS II to activate T cells, antigen-specific proliferation was measured.
Results. We showed that AgNPs and AuNPs stimulate dendritic cells maturation in a size dependent manner. Silver nanoparticles were stronger activators of DCs maturation than 
AuNPs. Treatment with NPs inactivated HSV-2 up-regulated expression of MHC class I, II and CD40 in comparison to infected control. AgNPs treated HSV was not able to induce IL-6 
production, but stimulated TNF-α secretion in contrast to AuNPs-HSV where level of IL-6 production was similar to the infected control. JAWS II stimulated with AgNPs-HSV were 
stronger inducers of antigen-specific T cells proliferation than AuNPs-HSV, stimulation was size dependent.
Conclusions. Tannic acid modified AgNPs and AuNPs are effective stimulators of dendritic cells in NPs-HSV treatment, which make them promising inducers of specific immune 
response to HSV infection.

P.A.03.08
Generation of allergen-specific T cell stimulator cells to investigate coinhibitory pathways in allergy

S. Rosskopf, S. Jutz, M. R. Candia, J. Leitner, A. Neunkirchner, W. F. Pickl, P. Steinberger; 
Institute of Immunology - Medical University of Vienna, Vienna, Austria.

More than 25% of the population suffers from IgE-mediated immune reactions and its related symptoms. T lymphocytes have a crucial role in initiating and promoting allergies 
and their responses are tightly regulated by numerous activating and inhibitory signals. Currently, there is limited knowledge regarding the role of inhibitory pathways in allergen-
specific T cells. To address this issue we have generated a novel type of an engineered, modular APC that can present allergenic peptides on MHC class II molecules to T cells from 
allergic individuals. The major birch and mugwort pollen allergens Bet v 1 and Art v 1 were used as model allergens. Human K562 cells were transfected to stably express HLA-DR1 
or HLA-DR7 and fusion proteins of the invariant chain with allergenic peptides were expressed for endogenous MHCII loading. Co-cultivation experiments with T cell reporter cell 
lines expressing allergen-specific T cell receptors (As-R) were performed to compare external peptide with endogenous MHCII loading, to evaluate MHC loading enhancers MLE and 
MHC acid stripping and also to investigate the antigen processing pathway. We found that overexpression of HLA-DM and addition of MLE increased peptide presentation upon 
exogenous loading of allergenic peptides. Our results indicate that allergen-specific T cell stimulator cells are useful tools to study the MHC class II presentation of allergenic peptides. 
By expressing coinhbitory ligands on allergen-specific T cells stimulator cells, we will be able to investigate the role of coinhibitory pathways in down-modulating the response of 
allergen-specific CD4+ T cells.

P.A.03.09
The role of peptide: MHC complexes and KIR interactions in the pathogenesis of Ankylosing Spondylitis 

D. M. Wellington, T. Elliott, E. James; 
University of Southampton, Southampton, United Kingdom.

Ankylosing spondylitis (AS) is an autoimmune condition of the sacro-iliac joints which causes restricted movement of this area, a hunched posture and patients are at greater risk of 
spinal fractures. For over 40 years expression of HLA-B27, found in >95% of patients, has been strongly associated with disease. In addition, polymorphisms within ERAP1, an ER-
resident aminopeptidase essential for trimming of peptides for binding to MHC class I molecules have also been associated. Importantly, polymorphic ERAP1 molecules have been 
shown to alter the trimming activity and the repertoire of peptides presented at the cell surface. These changes in peptide repertoire may therefore effect the activation of immune 
cells such as CD8+ T and Natural Killer (NK) cells. Indeed, the number of activated NK cells is increased in the peripheral blood of AS patients. NK cells express KIR molecules which 
interact with MHC class I molecules to induce either inhibition or activation of NK cells; in particular HLA-B27 interacts with the inhibitory receptor KIR3DL1 or KIR3DL2. Investigation 
of the effect of ERAP1 allotypes and NK cell inhibition through KIR showed that changes in the peptide repertoire generated by particular AS associated ERAP1 variants induced 
a significant increase in NK cell activation compared to other ERAP1 allotypes. By concentrating on the interaction between KIR3DL1 or KIR3DL2 with the pMHC repertoire, I will 
elucidate the individual contribution of each receptor to NK cell activation in response to changes in ERAP1 sequence, potentially elucidating the mechanism of disease pathogenesis.

P.A.03.10
Dendritic cell derived exosomes induce CD8+ T cell responses independently of MHC class I engagement by delivering whole antigen

P. Larssen1, S. Hiltbrunner1, M. Martinez-Bravo1, A. Wagner2, M. Karlsson2, S. Gabrielsson1; 
1Department of Medicine, Translational Immunology unit, Karolinska Institutet, Stockholm, Sweden, 2Department of Microbiology, Tumor and Cellbiology, Karolinska Institutet, Stockholm, 
Sweden.

Introduction: Exosomes are small membrane vesicles, 30-100 nm in size. They express several surface molecules, co-stimulatory molecules and major histocompatibility complex 
(MHC), important in eliciting antigen-specific T- and B-cell responses in vivo. Previous studies show that exosomes collected from bronchoalveolar lavage fluid of sarcoidosis and 
asthma patients have pro-inflammatory activity. Dendritic cell-derived exosomes loaded with ovalbumin (OVA) trigger T cell activation, while OVA-peptides were ineffective in vivo, 
suggesting the need for whole antigen (B cell epitopes) on exosomes. This finding urged us to investigate whether MHC-peptide complexes are necessary to induce T cell responses.
Material and Methods: Bone marrow-derived dendritic cells were cultured from C57BL/6 wild type and MHC class I knock-out mice and loaded with whole OVA. Exosomes were 
injected i.v. in mice and T- and B-cell responses were investigated 7 days after injection, using ELISPOT, ELISA, flow cytometry and CFSE proliferation assay.
Results: Our data indicate that exosomes from MHC class I knock-out mice can induce an MHC class I restricted CD8+ T cell response in the recipients at similar levels as from WT mice. 
This suggests that exosomal antigens are efficiently processed by recipient antigen presenting cells.
Conclusions: We conclude that CD8+ T cell responses are induced in the absence of MHC-peptide complex on the exosome by the delivery of whole antigen. Our results demonstrate 
the potential of using unpersonalised exosomes in future treatment strategies, which would greatly increase the feasibility of exosome-based therapies.
Funded by the Swedish heart and lung foundation

P.A.03.11
Differential fold-stability during endolysosomal maturation determines immunogenicity and allergenicity of the major birch pollen allergen

Y. J. Machado1, R. Freier1, S. Scheiblhofer1, T. Thalhamer1, M. Mayr1, P. Briza1, S. Grutsch2, L. Ahammer2, J. E. Fuchs3, H. G. Wallnoefer3, A. Isakovic1, V. Kohlbauer1, A. Hinterholzer1, M. 
Steiner1, M. Danzer4, J. Horejs-Hoeck1, F. Ferreira1, K. R. Liedl3, M. Tollinger2, P. Lackner1, C. M. Johnson5, H. Brandstetter1, J. Thalhamer1, R. Weiss1; 
1University of Salzburg, Department of Molecular Biology, Salzburg, Austria, 2University of Innsbruck, Center of Molecular Biosciences & Institute of Organic Chemistry, Innsbruck, Austria, 
3University of Innsbruck, Center of Molecular Biosciences & Institute of General, Inorganic and Theoretical Chemistry, Innsbruck, Austria, 4Austrian Red Cross, Blood Transfusion Service for 
Upper Austria, Linz, Austria, 5MRC Laboratory of Molecular Biology, Cambridge, United Kingdom.

Background: Bet v 1.0101, the major allergen of birch pollen is known as a strong primary sensitizer. However, the mechanisms underlying its allergy promoting capacity remain to be 
clarified. In the present work, we studied the effect of fold-stability on immunogenicity and allergenicity of Bet v 1.
Methods: Four fold-stabilized Bet v 1 variants were generated based on in silico calculations and screening. Crystal structures of the mutants were obtained. Thermal and chemical 
stability as well as molecular flexibility was monitored. Antigen processing and presentation was studied in human monocyte-derived dendritic cells. Stability to proteolysis and pH-
induced unfolding was determined in vitro. Immunogenicity was studied in vivo using BALB/c mice. Antibody titers, basophil activation, and T cell polarization were assessed.
Results: By in silico mutation and screening, four mutants of the prototype pollen allergen Bet v 1, with predicted increased structural stability, were generated. The mutants displayed 
an increased thermal and chemical stability, and a stepwise rigidification of their backbone. In contrast to wild type Bet v 1, the variants induced an allergy-promoting T helper 2 type 
immune response upon adjuvant-free immunization of mice, which was increased by the number of mutations. Interestingly, the immunodominant T cell-activating epitope was more 
efficiently presented by monocyte-derived dendritic cells pulsed with the mutated proteins. Whereas at pH values above 5.2, protease resistance was increased, at pH below 5.2 the 
mutants were efficiently processed.
Conclusions: These data indicate that differential fold-stability along endolysosomal maturation is a crucial determinant for allergenicity of Bet v. 1.

P.A.03.12
The human cytomegalovirus (HCMV) encoded immunoevasin US11 selectively degrades only HLA-A alleles; are HLA-B alleles targets of a novel mechanism by US11?

C. Zimmermann1, D. Kowalewski2, V. Le-Trilling3, S. Stevanović2, H. Hengel1, A. Halenius1; 
1Institute of Virology, University of Freiburg, Germany, 2Department of Immunology, University of Tübingen, Germany, 3Institute for Virology, University Hospital Essen, Germany.

The HCMV-encoded immunoevasin US11 hijacks the ERAD pathway to target MHC-I for degradation.
Using flow cytometry and pulse-chase analysis of ectopically expressed proteins we observed a distinct allele-specificity for US11: all HLA-A alleles 
(HLA-A*01:01/*02:01/*03:01/*29:02/*68:02) were efficiently degraded, whereas all HLA-B alleles (HLA-B*07:02/B*15:03/B*44:02) resisted downregulation. These findings were 
confirmed for endogenous alleles in HCMV-infected fibroblasts.
Despite targeting MHC-I in a highly allele-specific manner, US11 was co-immunoprecipitated both with HLA-A*02:01 and HLA-B*07:02, and furthermore, US11 co-
immunoprecipitated with the MHC-I peptide loading complex (PLC), crucial for quality control. This prompted us to analyse whether US11 affects HLA-B alleles in a different manner. 
Therefore, the MHC-I ligandome of HeLa-cells (HLA-A*68:02/B*15:03) stably expressing a US11Q192A-mutant incompetent of MHC-I degradation was determined. While no effect 
on HLA-A*68:02 ligands was observed, the spectrum of HLA-B*15:03 peptides was altered: ligands with lysine at P2 and tyrosine at the C-terminus (ca 25% of ligands in control-
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cells) were strongly reduced (ca 6%) in US11Q192A-cells, implying a fundamental qualitative shift of the ligandome. Ligandome analysis of HCMV-infected MRC-5 fibroblasts (HLA-
A*02:01/A*29:02/B*07:02/B*44:02) revealed that in the presence of US11 (MHC-I inhibitors US2-US6 deleted) the majority of ligands were HLA-B-derived (ca 70%), whereas HLA-A-
derived ligands were strongly reduced. Modification of HLA-B-derived ligands was not observed, possibly due to the tightly restricted P2 anchor residue usage of HLA-B*07:02 and 
-B*44:02.
Altogether our data demonstrate a sophisticated MHC-I regulation: US11 has evolved to target only HLA-A alleles for degradation, sparing HLA-B and -C, possibly to balance between 
block of CD8+ T-cell-recognition and sensitization to NK-cells.

P.A.03.13
Immunogenicity DRB3, DRB4 and DRB5 regard DRB1

E. A. Gonzalez-Navarro, M. Juan Otero; 
Hospital Clinic, Barcelona, Spain.

Introduction The increased sensitivity of new methodologies based on X Luminex® platform to identify anti-HLA specific antibodies (HLA-SA) allows improving the studies on the 
impact in the high risk patients.
This study evaluates the differences of expression in HLA-II- DR molecules in hyper sensitized patients (PRA max ≥50%) using DR52, DR53 and DR51 as alloantigen and its 
immunogenity to produce antibodies. We study differences between the main HLA-DRB1 loci and HLA-DRB3, HLA-DRB4 and HLA-DRB5 generally have been considered “functionally 
secondary loci” to define alloresponse.
Methods 83 hyper sensitized patients have been included in the study. HLA-II-DR antibodies were identified by Luminex® technology (LSA-I and LSA-II Gen-probe Inc. San Diego CA). 
We compared the different MFI between DRB1 and the corresponding DRB3, DRB4 or DRB5.
Results There is no difference among DR52 (DRB1* associated with DRB3) in the MFI with DRB3. DRB5 is able to produce more immunogenicity that DRB51 associated, opposite 
DRB4 is the secondary loci that produce less immunogenicity.

P.A.03.14
Comparison of indirect fluorescent antibody test (IFAT) with indirect haemagglutination test (IHAT) for the diagnosis of hydatid cyst disease

Ö. Cetinkaya1, R. Kesli1, G. Asık1, Ö. Yoldas1, C. Demir1, D. Çufalı1, B. Pektaş2; 
1Afyon Kocatepe University, School of Medicine, Department of Medical Microbiology, Afyonkarahisar, Turkey, 2Katip Çelebi University, Atatürk Training and Research Hospital, Department 
of Medical Microbiology, Izmir, Turkey.

Introduction: The hydatid cyst is a disease, caused by Echinococcus granulosus who generally settled in liver and lung, seen in all over the world but mostly can be seen in areas which 
animal sector widespread in every age. In this study it was aimed to compare the diagnositc values of the indirect fluoresan antibody test (IFAT) and indirect haemagglutination test 
(IHAT) methods, that used in the laboratory diagnosis of the hydatid cyst diesase.
Materials and Methods: A total of 584 samples sent to Medical Microbiology Laboratory of Afyon Kocatepe University, ANS Practice and Research Hospital, between June 2011 and 
May 2014 were included into the study. Presence of antibodies against to hydatid cyst were investigated by using both the IFAT (Euroimmun, Lübeck, Germany) and IHAT (Fumouze 
Diagnostics, Cedex, France) for each sample.
Results: The results of IFA and IHA tests were given inTable 1. The rates of the sensitivity, specificity, negative predictive values, positive predictive values and accuracy of the IFA and 
IHA tests, were given in Table 2. Radiological results accepted as the referance method.
Conclusion: Despite the specificity of these two tests were similar to each other, the sensitivity rate of the IFA were found to be higher than IHA. We are thinking that, using of these 
two methods (IFAT nad IHAT) together will be more reliable, in the diagnosis of hydatid cyst disease.

Table1. Results of the IFA and IHA tests:

IHAT n (%)
Positive Negative Total
IFAT 
n (%)

Positive 120(20,5) 25(4,2) 145(24,7)

Negative 2(0,3) 437(75) 439(75,3)
Total 122(20,8) 462(79,2) 584(100)

Table 2. The comparison of the diagnostic values of the IFAT and IHAT methods:
IFAT (%) IHAT (%)

Sensitivity 100 84,3
Specificity 98,4 98,8
Positive predictive value 88 89,5
Negative predictive value 100 98,2
Accuracy 98,5 97,3
Total positive 58 48
False negative - 8
False positive 7 5

P.A.03.15
Immunization with immune complexes modulates the fine-specificity of antibody responses to a flavivirus antigen

G. Tsouchnikas1, J. Zlatkovic1, J. Jarmer1, J. Strauß1, O. Vratskikh1, M. Kundi2, K. Stiasny1, F. X. Heinz1; 
1Department für Virologie, Wien, Austria, 2Institute of Environmental Health, Wien, Austria.

Immune complexes (ICs) can modulate the immune response to the antigen via several antibody feedback-mechanisms, resulting in enhancement or suppression. However, there is 
less information about the capacity of ICs to alter the epitope-specificity of the antibody response. Since in polyclonal sera, the specificity of antibodies to different antigenic sites can 
affect functional activity, variations can be relevant for an effective immune response.
The objective of this mouse immunization-study was to investigate changes in quantity and fine-specificity of antibody responses to the tick-borne encephalitis (TBE) virus envelope 
(E) protein administered alone or as an IC with monoclonal antibodies (mAbs) directed to its structural domains (DI, DII, DIII).
Due to the modular organization of E, the fine-specificity of polyclonal antibodies can be dissected by immunoassays using recombinant single domains or domain-combinations of E.
Our analyses revealed that immunization with the IC containing a monoclonal antibody specific for DII strongly modulated the fine-specificity of the antibody. These results could be 
explained mechanistically by demonstrating that this mAb dissociates the E dimer into monomers, and thus exposes new immunogenic epitopes. A different mechanism was found 
for a DIII-specific mAb which reduced the response to the virion by shielding its highly surface-accessible epitope.
Our results provide direct mechanistic insights into the structure-specific modulation of an immunogen by bound antibodies that lead to a change in the specificity of polyclonal 
antibody responses. Similar phenomena can play also a role in a natural situation in which pre-existing antibodies encounter the antigen and form ICs in vivo.

P.A.03.16
Design of Chimeric Proteins Derived from Adhesin Regions of Mycoplasma pneumoniae for Vaccine Development

C. Chen1,2, Y. Qi1, T. Xu1,3, Y. Pan1, S. Li1, J. Li1, S. Li1,3, X. Wang1,2, Y. Xu1,2, Y. Li1; 
1Huadong Research Institute for Medicine and Biotechniques, Nanjing, China, 2School of Life Science and Technology,China Pharmaceutical University, Nanjing, China, 3School of Basic 
Medicine, Nanjing Medical University, Nanjing, China.

Mycoplasma pneumoniae (M. pneumoniae), one of the smallest and simplest cell wall-deficient bacteria that can cause community-acquired pneumonia (CAP). Vaccination is a possible 
way to reduce the infection effectively. The transmembrane protein P116N(N-terminal of protein), P1C(C-terminal of protein), P30, and the chimeric protein P116N-P1C-P30 (MP559) 
were expressed and purified by genetic engineering respectively. The four proteins were respectively synergized with freund adjuvant for immunizing New Zealand white rabbits three 
times, including boosted immunization twice and shock immunization once. The IgG antibodies in the sera of immunized rabbits were detected by western blot and ELISA to analyze 
the antigenicity and immunogenicity.
The results showed that four recombinant transmembrane proteins were efficiently expressed and purified, and could induce strong humoral immunity. The titer of anti-MP559 
antibody in sera of the groups with freund adjuvant was higher than in others. 
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The results indicated that protein MP559 is the best immunogenicity antigen. Protein MP559 had a high immunization response with the anti-P116N, anti-P1C and anti-P30 rabbit 
antiserum respectively, which demonstrated protein MP559 is a preferable antigen with several important antigen epitopes containing the antigenic determinants of sole P116N, P1C 
and P30. Anti-MP559 rabbit serum had a strong immunization response with protein P116N, P1C and P30 respectively, which demonstrated protein MP559 is an efficient immunogen. 
This study laid a firm foundation for the development of M. pneumoniae vaccine, and provided a significant strategy for the research of vaccine for other pathogene.

P.A.03.17
HLA class I immunopeptidome analysis of melanoma cell lines

A. Gloger1, T. Fugmann2, D. Ritz2, D. Neri1; 
1ETH Zurich, Zurich, Switzerland, 2Philochem AG, Otelfingen, Switzerland.

Introduction: Immunotherapy of cancer has demonstrated therapeutic efficacy in a number of indications. The characterization of the HLA peptidome in health and disease is of 
fundamental importance to reveal the molecular mechanisms of the observed benefit. Our aim was to study the HLA class I peptidome of five melanoma cell lines and to profile the 
expression of tumor rejection antigens.
Materials and Methods: Immunoprecipitation of HLA class I from cell lysates of melanoma cell lines and subsequent LC-MS/MS identification of acid eluted immunoepitopes.
Results: With modern mass spectrometry it was possible to routinely identify hundreds of HLA class I peptides per experiment with high confidence. Our analysis revealed a 
number of tumor rejection antigens previously described in the literature (e.g. epitopes from MAGE / pMEL / TRP2 etc.). Furthermore we gathered a list of previously undescribed 
immunoepitopes from a variety of cancer related proteins particularly for HLA alleles which have not been extensively studied. A comparison of our data with soluble HLA class 
I-bound peptides of melanoma patients finally demonstrated a significant overlap of the HLA peptidome between patients and the cell lines described here.
Conclusions: The Workflow we describe offers a robust method for the in depth characterization of the HLA class I peptidome in health and disease and demonstrate that the high 
throughput epitope discovery is possible with modern mass spectrometry.

P.A.03.18
Large-scale HLA peptidome analysis of small cell lung carcinoma for development of personalized immunotherapy

A. Admon, S. Kalaora, M. Melchers, D. Melamed, E. Barnea; 
Technion-Israel Institute of Technology, Haifa, Israel.

The HLA peptidome provide a rich source of tumor antigens for development of personalized cancer immunotherapy. This research includes large-scale discovery of peptides 
presented by the HLA molecules on SCLC cells, while looking for peptides with potential to serve as targets for immunotherapy. Since the expression of HLA class I molecules on SCLC 
cells is significantly lower than on normal lung cells (in attempt to escape immune surveillance) we treated the SCLC cells with interferon gamma, which increases the expression 
levels of the membranal HLA. We also used recombinant expression of selected HLA alleles, expressed as soluble HLA molecules (sHLA) in order to increase the level of expression 
of cell surface HLA molecules. After immunoaffinity purification of the HLA molecules, the bound peptides were extracted and identified by capillary chromatography and tandem 
mass-spectrometry using a HCD fragmentation. In total, we identified above 13000 different HLA peptides from three SCLC cells lines. Of these, the vast majority were derived from 
the membrane HLA class I molecules and above a thousand were collected from the soluble HLA class I peptidomes. Tumor antigens potentially useful for vaccination were selected 
according to a number of criteria: 1) Antigens not expressed in normal tissues, such as tumor testis antigens; 2) Antigens that can elicit immune response; 3) Antigens encoded by 
genes known to be expressed uniquely in SCLC tumor cells. Using such databases and bioinformatics analyses we selected about a hundred such putative candidate HLA peptides for 
further testing as SCLC immunotherapeutic.

P.A.04 Th1 and Th2 Cells - Part 1

P.A.04.01
Effect of 1,25-dihydroxyvitamin D3 on the Th1/Th2 balance and nitric oxide in type 1 diabetes

L. Ysmail-Dahlouk, M. Aribi; 
Laboratory of Applied Molecular Biology and Immunology. University of Tlemcen, Tlemcen, Algeria.

Background: Th1 and Th2 are supposed to potentially be in dysregulation in type 1 diabetes (T1D), with the deviation toward a Th1 cytokines profile. Additionally, increased production 
of nitric oxide (NO) has been demonstrated to cause insulin-producing pancreatic beta cells damage.
Objectives: To show that 1,25-dihydroxyvitamin D3 may have an immunomodulatory effect on Th1/Th2 balance and NO production in patients with T1D.
Materials and Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from type 1 diabetic patients and healthy human volunteers. PBMCs were stimulated with PHA 
alone or in the presence of 1,25-dihydroxyvitamin D3.
Results: IFN-γ and NO production levels were significantly decreased in the presence of 1,25-(OH)2D3, while IL-4 levels were significantly increased, when compared to PBMCs 
stimulated with PHA alone.
Conclusions: Our results demonstrate that vitamin D could play a most important role in the protection of beta cells from inflammation. Randomized clinical trials considering the 
effect of vitamin D supplementation should be conducted in subjects at risk of T1D, even before the development of the disease.

P.A.04.02
Addressing the complexity of antigen specific CD4+ T cell responses in cancer patients

C. Costa-Nunes1, C. Jandus1, P. Baumgaertner1, S. M. Pedro2, F. Sandoval2, O. Adotévi3, D. Speiser1, R. Pedro1; 
1Ludwig Center for Cancer Research, Lausanne, Switzerland, 2Glaxo Smith Kline, Brussels, Belgium, 3CHU Besançon, Besançon, France.

Increasing evidence highlights the crucial roles of CD4 T cells in anti-tumor immunity. Anti-tumor immune responses are largely potentiated by CD4 Th1 cells and tumoricidal functions 
have been recently identified in a new CD4 T cells subset (TEOMES).
A variety of tumor-associated antigens (TAA) recognized by CD4 T cells have been identified in human cancers. Based on this, immunotherapy has been developed by targeting 
antigens presented by HLA class II molecules.
However, monitoring circulating tumor-specific CD4 T cells in humans remains a challenge due to their very low frequency. We adopted a recently described approach of T cell libraries 
to estimate precursor frequencies of tumor-specific CD4 T cells. Generated libraries from naive and memory CD4 T cells from peripheral blood of healthy donors (HDs) and cancer 
patients have been tested with a panel of recombinant proteins encoding for relevant TAA. In healthy donors, we report frequencies of naive TAA CD4 T cells comparable to those of 
CD4 T cells specific for infectious agents. Interestingly, we also identified low, but consistent numbers of memory CD4 T cells specific for several TAAs.
In depth characterization of such T cell responses in terms of fine specificity, functionality and TCR repertoire diversity is currently ongoing in both HDs and cancer patients. This high 
throughput screening of specific CD4 T cells has the advantage of being HLA class II allele unrestricted and may allow to obtain valuable information for the optimization of current 
TAA-based immunotherapies.

P.A.04.03
Repertoire of gluten immunogenic peptides in pediatric celiac disease after a brief oral wheat consumption

S. Picascia1, M. Hardy2,3, R. Auricchio4, L. Greco4, J. Tye-Din2,3,5, C. Gianfrani1; 
1Institute of Protein Biochemistry – CNR, Naples, Italy, 2Immunology Division, The Walter and Eliza Hall Institute of Medical Research, Parkville, Victoria, Australia, 3Department of Medical 
Biology, The University of Melbourne,, Parkville, Victoria, Australia, 4Department of Translational Medical Science (DISMET), Section of Pediatrics, University of Naples Federico II, Naples, 
Italy, 5Department of Gastroenterology, The Royal Melbourne Hospital, Parkville, Victoria, Australia.

Aims: Celiac disease (CD) is an autoimmune disease affecting almost 1% of worldwide population caused by a CD4+ T cell response to gluten. The gluten peptides responsible for this 
response are well established in adults with longstanding CD, however very little is known on repertoire and hierarchy of gluten epitopes in very young subjects with CD. We aimed to 
characterize pathogenic gluten peptides eliciting recall T-cell response in blood following a short-term oral wheat challenge in pediatric celiac patients.
Methods: 10 Italian HLA-DQ2.5+children with CD (mean age: 10-17 years), consumed wheat bread for 3 days. Peripheral blood was collected on day0 and day6 of the gluten challenge. 
T-cell responses to a panel of peptides previously shown immunogenic in adults CD were measured by IFN-γ ELISpot.
Results: Whole gluten recalled responses in 9/10 (90%) children. Recognition of peptides relevant in adults with CD, as the alfa-gliadin LQPFPQPELPYPQP and the omega-gliadin 
QPFPQPEQPFPWQ epitopes, was highly consistent in our CD children cohort. Furthermore, the deamidation by the tissue transglutaminase, the CD autoantigen, was important for 
bioactivity, though some native peptides induced a consistent responses in a subgroup of patients.
Conclusion: This study indicates an overlapping repertoire of dominant peptides between adult and children with celiac disease. The specificity and hierarchy of peptide recognition, 
as well as the deamidation dependence, induced by in vivo wheat challenge suggests that peptide-based applications designed in adults with CD are likely to be applicable to children.
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P.A.04.04
Common mechanisms of T cell antigen recognition in Celiac disease

J. Petersen1, Y. Kooy-Winkelaar2, J. van Bergen2, S. E. Broughton1, R. P. Anderson3, P. A. Price4, H. H. Reid1, F. Koning2, J. Rossjohn1; 
1Monash University, Melbourne, Australia, 2Leiden University Medical Center, Leiden, Netherlands, 3The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 4Institute 
of Infection and Immunity,Cardiff University, Cardiff, United Kingdom.

Celiac disease (CD) is a chronic inflammatory condition of the gut caused by dietary gluten. T cell responses to post-translationally modified gliadin peptides are considered the main 
drivers of chronic inflammation and associated gut damage in CD. The characterization of the pathogenic CD4+T cell repertoire from both blood and primary tissue of CD patients has 
revealed an antigen dependent bias in T cell receptor (TCR) gene usage and frequent selection of arginine containing sequence motifs in the TCR hypervariable domains. Comparison 
of the crystal structures of >10 CD associated TCR/pMHC complexes (Broughton et. al Immunity (2012) 37:611-21, Petersen at al. NSMB (2014) 21:480-8, Petersen at al. JI in press) 
shows a high degree of structural and functional conservation of gliadin specific TCRs, suggesting that T cell selection and expansion in the context of the two CD associated HLA 
alleles DQ2.5 and DQ8 is governed by common mechanisms.

P.A.04.05
Co-inhibitory receptors in human malaria

A. Abel1, M. Mackroth1,2, C. Schramm2, T. Jacobs1; 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany, 2University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Introduction: In order to cope with infections with the malaria parasite Plasmodium falciparum (Pf), the immune system establishes a balance between pro- and anti-inflammatory 
mechanisms. By this, the parasite can be controlled and an excessive immune response is prevented. The mechanisms of this balance are still inadequately understood. Studies 
in mouse models showed that, besides many other regulatory processes, co-inhibitory receptors like CTLA-4 and PD-1 induced on T effector cells play an important role in T cell 
regulation. In contrast, only little is known about the expression pattern of co-inhibitory molecules in human Pf malaria.
Materials and Methods: Peripheral blood of voluntary donors with imported Pf malaria as well as different chronic liver diseases was analysed for expression of co-inhibitory molecules 
using flow cytometry. Some of the malaria patients could be monitored at different time points to establish kinetic expression patterns of the molecules over the course of the 
disease. In addition, functional assays were carried out determing effector functions of co-inhibitor-expressing cells.
Results: We could show that the co-inhibitory molecules PD-1, CTLA-4, LAG-3, and TIM-3 are induced on CD4+ T cells in human malaria. The majority of the cells co-express several 
co-inhibitors and the expression of some of the molecules persists even after clearance of the parasite.
Conclusion: Our results suggest that, besides PD-1 and CTLA-4, which are upregulated in the mouse model, LAG-3 and Tim-3 may play an important role in T cell modulation in Pf 
malaria and might contribute to the aforementioned balance of the immune response.

P.A.04.06
Evaluating the applicability of the CRISPR/Cas system in human T cells

I. Hartl, K. Pfisterer, H. Stockinger, A. Ohradanova-Repic; 
Medical University of Vienna, Vienna, Austria.

Understanding gene function typically includes studying the behavior of cells after its knock-down or knock-out. Recently, the RNA-guided Cas9 nuclease from Streptococcus 
pyogenes has emerged as a powerful tool for site-specific genome manipulation. It is based on the prokaryotic adaptive immune system comprised of clustered regularly interspaced 
short palindromic repeats (CRISPR) and it introduces double-strand breaks into target DNA sequences complementary to the 20 nucleotide guide oligo bound to Cas9. Due to the 
error-prone non-homologous end joining repair mechanism, DNA double-strand breaks frequently result in base addition or deletion, leading to gene inactivation.
In this project, we aim to knock-out signaling molecules in Jurkat T cells and primary human T cells using the CRISPR/Cas system. We designed multiple guide RNAs that target all 
transcriptional variants of the desired genes and cloned them into the Cas9 wild type vector. CRISPR/Cas constructs were delivered into Jurkat T-cells by electroporation and knock-
out clones are being functionally analyzed. Clones will be also compared to the shRNA-silenced cells and the knock-out specificity will be verified using the overexpressing constructs. 
Furthermore, we want to evaluate the potential off-target mutations introduced via Cas9 by sequencing of the most similar sequences.
When using the CRISPR/Cas knock-out system in difficult-to-transform cells, such as T cells, it is crucial to optimize the amount of DNA delivered into the cells, finding a fine balance 
between the efficiency and the frequency of off-target mutations.

P.A.04.07
Intrinsic and extrinsic mediated CTLA-4-signals modulate the TH2-response during allergic diseases

M. Pierau, M. C. Brunner-Weinzierl; 
Department of Experimental Paediatrics, Otto-von-Guericke University, Magdeburg, Germany.

Introduction: T helper (TH) 2 lymphocytes play a crucial role in the initiation, progression and persistence of IgE-mediated allergic diseases. During the sensitization phase, the 
differentiation and clonal expansion of allergen-specific CD4+ TH2-cells producing IL-4, IL-5, IL-10 and IL-13 is essential. During this step, a memory population of allergen-specific 
T cells is also generated. Memory immune responses are long lived, antigen specific, and are characterized by a rapid and robust cytokine response to allergens. Cytotoxic T 
lymphocyte-associated antigen 4 (CTLA-4) is an inhibitory co-stimulatory molecule expressed by regulatory T cells (Tregs) and activated T cells. In this study, we will determine the 
role of intrinsic and extrinsic CTLA-4-signals during the generation of effector and memory TH2-subpopulations, with special emphasis on the role of Tregs.
Material and Methods: For the characterisation of the TH2-effector and -memory pool in vitro and in vivo we analysed multifunctional T cells which synchronously produce several 
cytokines by boolean gating flow cytometry.
Results: We found that intrinsic (CTLA-4 signal on CD4+ TH2-cells) as well as extrinsic (CTLA-4 on Tregs) mediated CTLA-4-signals modulate the quality of TH2-effector and –memory 
cells in vitro and in vivo. Summarizing the different TH2-cytokine-subpopulations in vitro reveals that CTLA-4-/- TH2-cells show an increased frequency of single-, double- and triple-
producers. In vivo, blockade of CTLA-4 with specific antibodies or depletion of Tregs leads already 2 weeks after immunization with OVA/alum to a modified TH2-response.
Conclusion: Modulation of CTLA-4 signal transduction could be an option for therapeutic interventions of allergic diseases.

P.A.04.08
Th1/Th2 Cytokine Profiles In Type-2 Diabetes Mellitus Patients

R. Khanferyan1, N. Janaeva2, N. Riger1, V. Muslimova3, H. Janaeva3; 
1Institute of Nutrition, Moscow, Russian Federation, 2Clinical center, Urus-Martan, Russian Federation, 3Clinical center “Planet of Health”, Urus-Martan, Russian Federation.

Introduction: Previously it have been demonstrated that inflammatory cytokines play an important role in the development and progression of Type-2 Diabetes Mellitus (T2DM). 
Along with Th1 cytokines, a significant up-regulation of Th2 cytokines was also seen in T2DM subjects. In the present study, we measured the serum levels of both Th1 and Th2 
cytokines and correlated it with clinical risk factors for T2DM.
Methods: The concentration of Th1/Th2 cytokines have been studied by Multiplex assays in sera of 24 patients suffering from T2DM and 12 healthy donors.
Results: It have been demonstrated that concentrations of IL1RA, IL10 were higher than in control donors. The high concentration of IL21 have been revealed only in 13 from 25 
sera of patients. . The detectable level of IL31 have been confirmed in 3 from 24 patients only. At the same time both cytokines have not been determined in sera of control donors. 
Surprisingly, that here was no marked differences in serum concentrations of IL1α, IL15, IL17A, IL27 and IL7 in T2DM patients and control subjects. It have been shown an increase of 
IFNγ (not IFN α) in T2DM patients.
Summary: T2DM patients showed a mixed Th1/Th2 cytokine profile. Strong and graded association between clinically relevant factors (like insulin resistance, glycated haemoglobin 
and C-reactive) and pro-inflammatory serum cytokine profile have been confirmed in patients with T2DM.

P.A.04.09
Folate deficiency affects cytokine profiles and function of T helper cells and correlates with lower antigen presenting capacity of dendritic cells

C. Wu, B. Lin; 
Department of Biochemical Science and Technology, National Taiwan University, Taipei, Taiwan.

Introduction: Folate plays an important role in DNA synthesis, stability and methylation. Folate deficiency (FD) has been found to reduce humoral immunity, antibodies production 
and lymphocytes proliferation, but the effects of FD on Th cell responses and antigen-presenting cells are still unclear.
Materials and Methods: In this study, 8 week-old female BALB/c mice were fed with an AIN-76 and 1% succinylsulfathiazole diet with 2 mg folate/kg diet (F) or without folate (FD) for 
up to 13 weeks. T cell responses, cytokine profile, dendritic cells function and also methylation were analyzed in the study.
Results: We found that splenic dendritic cells (spDC) from FD mice expressed lower MHC class II molecule and decreased IFNγ and IL-13 production of CD4+ T cells. FD mouse also 
significantly showed lower Th1 and Th2 cytokines production of splenocytes, though IL-2 was increased. Interestingly, we found that naïve and naïve/memory CD4+ T cells ratio were 
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significantly increased in spleen from FD mouse. In addition, naïve-related genes, Cd247 and Tblx1, were only slightly increased whereas activated-relative genes, Icos and Lag-3, were 
decreased significantly in splenic CD4+ T cells from FD mouse. We used MeDIP (methylated DNA immunoprecipitation) microarray and EpiTYPER to confirm the DNA methylation 
status in CpG island and promoter of Icos and Lag-3 in splenocytes.
Conclusion The results showed that there were no significant changes of DNA methylation in CpG island and promoter region of both genes. These data indicated that FD decreases 
Th responses may through down-regulating the antigen presenting capacity of dendritic cells.

P.A.04.11
Towards a non-allergenic peptide mix containing the T cell epitopes of the clinically most relevant house dust mite allergens for tolerance induction

H. Huang1, M. Curin1, S. Banerjee1, K. Chen1, T. Garmatiuk1, Y. Resch1, R. Campana1, M. Focke-Tejkl1, R. Valenta1, S. Vrtala1,2; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophy, Vienna, Austria, 2Christian Doppler Laboratory for the Development of Allergen 
Chips, Vienna, Austria.

House dust mites are one of the most important allergen sources. Der p 1, Der p 2, Der p 5, Der p 7, Der p 21 and Der p 23 are the clinically most important house dust mite (HDM) 
allergens. The aim of this study was to define a mix of non-allergenic T cell epitope-containing peptides of these allergens for tolerance induction.
According to the amino acid sequences of these allergens, we synthesized and purified 33 overlapping peptides covering the complete sequences of Der p 1, 2, 5, 7, 21 and 23. The 
peptides were tested for IgE reactivity with sera from HDM allergic patients in ELISA and dot blot assays. PBMCs from HDM allergic and non-allergic individuals were incubated with 
the synthetic peptides and T cell proliferation was measured using a CFSE dilution-based assay.
The peptides could be purified in large amounts. They lacked secondary structure but most of them remained soluble in physiological buffers. Dot blot and ELISA assays indicated that 
all but one peptide lacked IgE reactivity and thus that they are non-allergenic. Preliminary testing of the peptides for their ability to stimulate T cells showed the presence of relevant 
HDM T cell epitopes in the peptides.
Our results indicate that it may be possible to identify a hypoallergenic T cell epitope-containing peptide mix of the clinically relevant HDM allergens for tolerance induction.
Supported by projects F4602, F4605 of the Austrian Science Fund (FWF) and by a research grant from Biomay AG, Vienna, Austria.

P.A.04.12
Inflammatory Th1 and Th17 cells employ different transcriptional networks to regulate self-regulatory IL-10 expression

C. Neumann1,2, F. Heinrich1, K. Neumann2, A. Kühl3, M. Heimesaat4, S. Rutz5, A. Scheffold1,2; 
1German Rheumatism Research Center, Berlin, Germany, 2Charité University Hospital, Department of Rheumatology and Clinical Immunology, Berlin, Germany, 3Charité University Hospital, 
Medical Clinic I, Gastroenterology, Berlin, Germany, 4Charité University Hospital, Department of Microbiology and Hygiene, Berlin, Germany, 5Genentech, Department of Immunology, San 
Francisco, CA, United States.

Secretion of the immunosuppressive cytokine interleukin(IL)-10 by pro-inflammatory Th1 and Th17 cells is an essential mechanism to self-limit T cell-mediated inflammation. 
However, the transcriptional regulation of IL-10 expression in T cells is insufficiently understood. By directly comparing IL-10-producers with non-producers we found that Th1 
and Th17 cells employ different transcriptional networks to regulate IL-10 expression. In Th1 cells, IL-10 expression specifically depends on the transcriptional regulator Blimp-1 
downstream of IL-12/IL-27 signaling. Hence T cell-specific Blimp-1 deficiency resulted in enhanced inflammation and immunopathology during T. gondii infection. In contrast in Th17 
cells TGF-b antagonized Blimp-1 expression and instead induced a switch to a Blimp-1-independent and c-Maf-dependent IL-10 expression. Despite this differential transcriptional 
regulation of IL-10 production in different Th cell lineages we found that the Notch signaling pathway acts as a potent universal amplifier of IL-10 expression in both Th1 and Th17 cells. 
Our data illustrate how inflammatory T helper cells integrate various signals from the environment into a coherent but highly flexible transcriptional regulation of IL-10 expression to 
restrain Th1/Th17-mediated pathology.

P.A.04.13
T-bet- and STAT4-dependent IL-33 receptor expression amplifies antiviral Th1 cell responses

C. Baumann1,2, W. V. Bonilla3, A. Fröhlich1,2, C. Helmstetter1,2, M. Peine1,2, D. D. Pinschewer3, M. Löhning1,2; 
1Charité–Universitätsmedizin, Berlin, Germany, 2German Rheumatism Research Center (DRFZ), Berlin, Germany, 3Division of Experimental Virology, Department of Biomedicine, University 
of Basel, Basel, Switzerland.

Alarmins are essential amplifiers of both innate and adaptive immune responses against invading pathogens. The alarmin interleukin-33 (IL-33) plays a role in a wide range of 
pathologies and was predominantly considered to be involved in type 2 immune responses.
Here we show that Th1 effector cells expressed the IL-33 receptor ST2 both upon differentiation in vitro and in vivo during infection with lymphocytic choriomeningitis virus (LCMV). 
The expression of ST2 on Th1 cells was transient and marked highly activated effector CD4+ T cells at the peak of infection.
We found that ST2 expression on Th1 cells depended on the Th1-associated transcription factors T-bet and STAT4, as CD4+ T cells that were deficient for either T-bet or STAT4 were 
impaired in up-regulating ST2 during Th1 differentiation, both in vitro and in vivo.
Absence of ST2 signalling on virus-specific Th1 cells during LCMV infection resulted in a CD4+ T-cell-intrinsic impairment of antiviral Th1 effector responses marked by reduced 
expansion, differentiation and antiviral cytokine production. Thus, IL-33 acted directly on Th1 effector cells to promote their activity in viral infection. Accordingly, ST2-deficient virus-
specific CD4+ T cells induced less immunopathology than wild-type T cells upon LCMV infection.
These observations redefine the role of ST2 in Th cell activation and have considerable implications for the design of adjuvants and therapies targeting the IL-33–ST2 pathway.

P.A.04.14
The impact of binuclear (η6-p-cymene)ruthenium(II) complex containing bridging bis(nicotinate)-polyethylene glycol ester ligand (4) on T lymphocyte polarization

S. Stosic-Grujicic1, M. Momcilovic1, M. Vujicic1, J. Blazevski1, T. Eichhorn2, G. Kaludjerovic3; 
1Institute for Biological Research ‘’Sinisa Stankovic’’, University of Belgrade, Belgrade, Serbia, 2Institute of Chemistry, Martin Luther University, Halle, Germany, 3Leibniz Institute of Plant 
Biochemistry, Halle (Saale), Germany.

Introduction: T cell differentiation into distinct T helper (Th) subpopulations is crucial in governing acquired immune responses as well as some inflammatory and autoimmune 
disorders. We therefore investigated potential of a novel ruthenium(II) complex 4 as an immunomodulatory agent capable to direct Th cell differentiation.
Materials and Methods: The effects of binuclear (η6-p-cymene)ruthenium(II) complex containing bridging bis(nicotinate)-polyethylene glycol ester ligand (4) on Th cell differentiation 
of concanavalin A-stimulated mouse splenocytes were evaluated in vitro using ELISA, flow cytometry, immunoblotting and RT-PCR. The in vivo effects were monitored through its 
prophylactic administration to male C57BL/6 mice that received multiple low doses of streptozotocin (MLDS) for immunoinflammatory diabetes induction.
Results: In vitro treatment of T cell mitogen-stimulated splenocytes with 4 inhibited the expression and production of representative Th1 and Th17 cytokines, IFN-γ and IL-17, in these 
cells. Otherwise, the production of anti-inflammatory cytokines IL-4 and IL-10 was up-regulated, as well as the frequency of CD4+CD25+FoxP3+ Treg cells. Moreover, 4 reduced 
expression of Th1 transcription factors, T-bet and STAT1, and of Th17-related protein STAT3, but not of Th2-related transcription factor GATA3. Importantly, prophylactic in vivo 
therapy with 4 conferred protection against immune-inflammatory diabetes in mice, as revealed by reduced hyperglycemia and insulitis.
Conclusions: The ability of 4 to direct Th cell differentiation by dampening the Th1/Th17 immune response and switching it towards an anti-inflammatory Th2/Treg profile might open 
a new avenue for the treatment of immune-inflammatory and/or autoimmune disorders.
(Supported by Ministry of Education, Science and Technological Development, Republic of Serbia #173013).

P.A.04.15
A study of immunophenotypic reference values for T-cell subsets

A. Oras1, T. Giese2, R. Uibo1; 
1Department of Immunology, Institute of Bio- and Translational Medicine, University of Tartu, Tartu, Estonia, 2Institute of Immunology, Heidelberg University, Heidelberg, Germany.

Introduction: There are much of published data about main T-cell populations reference ranges, but little data is available to establish reference values for smaller subsets. The aim of 
this study is to estimate inter-individual variation in T-cell subpopulations with the task to determine reference values among healthy persons.
Materials and Methods: Flow cytometric analysis of 0.1 ml heparinized whole blood from 55 healthy donors (11 - 71 years old, mean age 31.4 years, 39 females) was performed on the 
BD LSRFortessa™ cell analyzer and data were analyzed with BD FACSDiva software version 6.2 according to the COST-ENTIRE HIP-C version 3.3 protocol. Relative numbers of CD4+ 
T helper (Th), Th1, Th2, Th17, CD8+ cytotoxic, naive, central memory, effector memory, effector memory RA and activated T cells were determined, based on differential expression of 
CD4, CD8, CD45RA, CD197, HLA-DR, CD38, CD183 and CD196. For the calculation of absolute numbers the BD TruCOUNT method was used.
Results and Conclusions: The reference ranges were established for above-mentioned subsets. Our results confirmed the suitability of HIP-C v3.3 protocol for evaluation of T-cell 
subpopulations in the peripheral blood. As we found a great variability in the number of cells in some subsets, their impact for individual persons is needed to evaluate by further 
follow-up analysis.
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P.A.04.16
Identification of a T cell discriminating molecule by TCR/CD3 complex immunization

K. Mahasongkram, S. Pata, N. Chruewkamlow, W. Kasinrerk; 
Biomedical Technology Research Center, Division of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thailand.

Introduction: Several molecules are involved in activation of T cell via the TCR/CD3 complex. The mechanisms of late T cell signaling have been well characterized; however, the very 
early events are still not fully understood.
Materials and Methods: Monoclonal antibody (mAb) to molecule associated with TCR/CD3 complex was produced by immunoprecipiated beads immunization. Flow cytometry and 
confocal microscopic analysis were performed for characterization of the molecule recognized by the produced mAb.
Results: A mAb specific to molecule associated with the TCR/CD3 complex, termed MT3, was produced by the immunoprecipitated beads immunization strategy. Colocalization of 
CD3 and the antigen recognized by mAb MT3 was verified by confocal microscopic analysis. The antigen recognized by MT3 antibody is expressed exclusively on a subpopulation of 
CD3+ T cells, on both CD4+ and CD8+ lymphocytes. Furthermore, this molecule is expressed on naïve CD4+ T cells and on a subset of memory CD4+ T cells. In contrast, in the CD8 
population, the majority of MT3+ cells were found in the naïve population. In according with peripheral blood leukocytes, MT3 antigen is exclusively expressed on T cell lines.
Conclusions: The molecule recognized by mAb MT3 proposed to be a TCR/CD3 associated molecule and might be involved in the antigen recognition of T cells.
This work was supported by the Royal Golden Jubilee Ph.D. program of The Thailand Research Fund.

P.A.04.17
A key role for A-type lamins in naïve T-cell differentiation

M. Blanco-Berrocal1, R. Toribio-Fernandez1, S. Iborra1, C. Rius1, G. Martinez del Hoyo1, V. Rocha-Perugini1, D. Sancho1, F. Sanchez-Madrid2, V. Andres1, J. M. Gonzalez-Granado1; 
1Centro Nacional de Investigaciones Cardiovasculares (CNIC), Madrid, Spain, 2Servicio de Inmunología, Hospital de la Princesa, Madrid, Spain.

Introduction: Naïve CD4+ T-cells are activated upon the recognition of an antigen and differentiate to T-helper cells (Th) to coordinate the immune response. Some pathological 
processes are linked to deregulated Th cell differentiation. Lamin A/C regulates signal transduction, gene transcription and cell proliferation, differentiation and migration. We have 
recently described that lamins A/C are induced in naïve T cells upon TCR-mediated activation to enhance T-cell activation.
Objective: To analyse the role of lamin A/C in the differentiation of naïve CD4+ T-cells towards Th cells.
Methods: We have studied by flow cytometry and RT-PCR the differentiation process of naive CD4+ T-cells isolated from wild-type and Lmna-/- mice in vitro. We have also employed a 
vaccinia virus infection model in mice to corroborate our results in vivo.
Results: CD4+ T-cells from Lmna-/- mice exhibited significant decreased production of the Th1-cytokine IFNgamma after TCR stimulation, concomitantly with impaired induction of 
the Th1-specific transcription factor T-bet in in vitro differentiation experiments. Th1differentiation was reduced upon vaccinia virus infection in lethally-irradiated and Lmna-/- bone-
marrow transplanted mice when compared to lethally-irradiated and wild-type bone-marrow transplanted mice. Lmna-/- naïve CD4+ T-cells exhibited less differentiation toward a Th1 
phenotype when compared with wild-type cells after their single or wild-type-combined adoptive transfer into wild-type mice and upon vaccinia virus infection.
Conclusions: A-type lamins are critical for naive CD4+ T-cell differentiation toward a Th1 phenotype and for a protective Th1 immunity
Acknowledgments: Study supported by ISCIII (CP11/00145, PI14/00526) MINECO (RD12/0042/0028) and Fundación Ramón Areces.

P.A.04.18
Anti-microbial immune profiling in obstructive lung diseases

F. Jaat1, S. Hasan1, C. Lanyon1, A. De Soyza2, S. Todryk1; 
1Northumbria University, Newcastle Upon Tyne, United Kingdom, 2Newcastle University, Newcastle Upon Tyne, United Kingdom.

People with lung diseases such as smoking-induced Chronic Obstructive Pulmonary Disorder (COPD), post-infection Bronchiectasis (BE), and Cystic Fibrosis, are susceptible to lung 
infections which can exacerbate their disease and threaten their life. We wish to better understand immune responses against lung-infecting microbes in people with underlying lung 
disease, since immune responses may be connected to disease pathology and also to protection from infection, and may provide a useful marker of colonization. In our study we took 
peripheral blood samples from well-characterized COPD, BE and CF patients, from which we extracted PBMC and serum. T cell and antibody responses were measured against a panel 
of lung-infecting microbial antigens (bacteria, fungi and viruses) using characterized assays (ELISA and ELIspot, respectively). The sputum of patients was investigated for culturable 
microbial colonization, which was predominantly Pseudomonas, Haemophilus, Streptococcus pneumoniae and Moraxella. Whilst IgG antibody responses (chiefly IgG1) correlated 
with infection with bacteria, T cell responses (in the form of gamma-interferon ELIspot) did not correlate. Our findings thus far suggest that immune responses measured in the blood 
against lung organisms contribute minimally to protection from infection or pathology, but may indicate colonization and may reflect local immune environment.

P.A.04.19
Immune abnormalities in patients of Pemphigus Vulgaris

V. Mehrotra1, G. Awasthi2; 
1Himalayan Institute of Medical Sciences, Dehradun, India, 2Dolphin Institute of Biomedical Sciences, Dehradun, India.

Introduction: Pemphigus Vulgaris autoimmune, intraepithelial, blistering disease affecting the skin and mucous membranes. PV antibody binds to the keratinocyte cell surface 
molecules Desmoglein-1 and Desmoglein-3..
Material and Methods: So it is very important to identify the implicated antigens in PV patients and diagnosis the pattern of expression of Dsg1 and Dsg3 in patients suffering from 
bullous diseases. The levels of cytokines- TH1 and TH2 was also studied for the involvement of T and B cells as inflammatory.
Results: It was found that cytokine profiling of the patient sera that the level of TH2 like cytokines for example IL-4 and IL-10 were significantly high during the active stages of PV 
whereas, no relative difference was seen for TH1 like cytokine for example IFN-g. Cytokine profiling for confirmed PV cases from sera showed direct evidences for the involvement 
of auto reactive T cells responses to Dsg-3, which may be critical for pathogenesis of PV. Among its other biological activities IL-10 also induces B-lymphocytes to proliferate and 
differentiate to produce antibodies, which may play a important role in production of auto antibodies for PV.
Conclusion: This study indicates that PV is an antibody-mediated disease with increase in TH2 cytokines and auto reactive T cells from PV patients produced TH2 cytokine 
preferentially in active stages of PV disease. This study will help to elucidate the cellular immune abnormalities leading to production of IgG autoantibodies in PV patients

P.A.04.20
Resveratrol and a novel resveratrol-salicylate hybrid molecule: a comparative study in CD4+ T cells

K. Goldhahn1, F. Aldawsari2, K. Schmetterer3, G. Steiner4, C. Velazquez-Martinez2, B. Kloesch1; 
1Ludwig Boltzmann Institute for Rheumatology and Balneology, Vienna, Austria, 2Faculty of Pharmacy and Pharmaceutical Science, Edmonton, QC, Canada, 3Medical University of Vienna, 
Clinical Institute of Laboratory Medicine, Vienna, Austria, 4Medical University of Vienna, Department of Internal Medicine III, Division of Rheumatology, Vienna, Austria.

Introduction: Resveratrol is a naturally occuring polyphenol mainly produced in plants (red grapes, raspberries, blueberries). The beneficial health effects of resveratrol are due to its 
anti-inflammatory, anti-carcinogenic and anti-oxidant activities. The aim of this study was to compare the effects of resveratrol and a novel resveratrol-salicylate hybrid molecule 
(C10) on CD4+ T cells.
Material and Methods: Jurkat T cells were stimulated for 24 h with PMA plus the calcium ionophore A23187 in the absence or presence of resveratrol or C10. Cell proliferation was 
monitored by XTT-assay. Additionally, experiments with CD4+ T cells from healthy donors were performed. The cells were preincubated with different concentrations of resveratrol 
or C10 for 30 min before being stimulated with anti-CD3/anti-CD28 antibodies. After 24 and 72 h, cell culture supernatants were collected and IL-2, IFN-γ and TNF-α levels were 
quantified by ELISA. Cell proliferation was detected by flow cytometry.
Results: Inhibition of IL-2 expression and proliferation in Jurkat T cells was significantly enhanced when the cells were treated with C10 instead of resveratrol. In CD4+ T cells, C10 
blocked the release of IL-2, IFN-γ and TNF-α more effective than resveratrol; 80% versus 40% inhibition. Proliferation of CD4+ T cells were also decreased in the presence of C10.
Conclusion: Our data demonstrated that C10 suppressed IL-2 expression and proliferation 3 - 4 times more effective than resveratrol. The resveratrol-salicylate hybrid molecule C10 
significantly amplified the effects of resveratrol in CD4+ T cells and might be a substitute of resveratrol in the future.

P.A.04.21
Interplay between GSK-3β and Notch pathways is crucial in LFA-1 signalling for T-cell migration and effector functions

F. M. Turabe1, A. Kottaiswamy1, S. T. Ong1, M. L. Chalasani1, P. Prasannan1, S. Kumar2, A. K. Panda3, D. Kelleher4, N. K. Verma1,5; 
1Lee Kong Chian School of Medicine, Singapore, Singapore, 2Institute of life sciences, Bhubaneswar, India, 3Central University of Jharkhand, Ranchi, India, 4Imperial College London, London, 
United Kingdom, 5Singapore Eye Research Institute, Singapore, Singapore.

Introduction: The LFA-1 integrin plays a major role in T-cell migration, which is critical for an adaptive immune response. However, downstream pathways mediated via LFA-1 
signalling in the functional programming of T-cells are not fully understood. This study aims to dissect LFA-1-mediated signalling for T-cell migration and effector functions.
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Materials and Methods: Primary human T-cells and T-cell line HuT78 were stimulated via LFA-1 by incubating with the immobilized ligand ICAM-1 and allowed to polarize in the 
presence of anti-CD3/28. Standard molecular and imaging assays including western-immunoblotting, confocal microscopy and high content analysis were performed.
Results: LFA-1/ICAM-1 cross-linking in T-cells promoted Th1 polarization by inducing 1.5- and 3.2-fold increase in IL-2 and IFN-γ secretion respectively, up-regulating Tbet expression 
(1.9-fold); while suppressing IL-4 (62%) and IL-5 (61.5%) secretion. Of note, peripheral T-cells isolated from 2 out of 3 rheumatoid arthritis patients showed constitutively high 
expression of Tbet. In addition, we detected a crosstalk between Notch1 and GSK3β in migrating T-cells using in silico analysis and co-immunoprecipitation assays. LFA-1/ICAM-1 
ligation in motile T-cells activated Notch pathway, which was dependent on Akt, ERK and GSK3β. Moreover, T-cell treatment with Akt, ERK or Notch inhibitors abrogated LFA-1/ICAM-
1-induced up-regulation of Th1 polarization.
Conclusion: We demonstrate a crucial interplay between Notch1 and GSK3β pathways in the regulation of LFA-1-signalling for T-cell migration and in promoting Th1 polarization. 
While the use of LFA-1-blocking antibody-based therapy is limited by toxicity related to immunosuppression, Notch or GSK3β inhibitors could be explored for tunable targeting of 
T-cell-mediated inflammatory disorders.

P.A.04.22
The role of Egr2 and Egr3 in the tolerance mechanism

B. Omodho1, R. Singh1, A. Ogbe1, A. L. Symonds1, T. Miao1, P. Wang2, S. Li1; 
1Brunel University, London, United Kingdom, 2Queen Mary University, London, United Kingdom.

Egr2 and Egr3 are zinc finger transcription factors that have functions in hindbrain development as well as autoimmune disease development. Egr2/Egr3 knockout mice were 
developed to study autoimmune disease mechanisms and displayed lupus-like symptoms with increased inflammatory cytokine production and increased lymphocyte infiltration in 
multiple organs. Egr2 has been found to be essential for the induction of CD4+ T cell anergy. With autoimmune disease ensuing in our model, our initial aim was to induce anergy in 
vitro in Egr2/3 knockout CD4+ T cells. Using IL-2 as a marker and monitoring proliferation, we were able to demonstrate that a tolerant state could be induced in the Egr2/3 knockout 
CD4+ T cells. Further in vivo studies performed using superantigens confirmed the initial findings, indicating tolerance is induced in this model.

P.A.05 Th17 Cells - Part 1

P.A.05.01
The role of NFκB inducing kinase (NIK) in T-cells and EAE

S. M. Lacher, A. Waisman; 
Institute for Molecular Medicine (IMM), University Medical Center of the Johannes Gutenberg-University Mainz, Mainz, Germany.

NFκB inducing kinase (NIK) is the key enzyme of the non-canonical NFκB signaling pathway. Using NIK-/- mice this enzyme was shown to be essential for the induction of the T-cell 
driven autoimmune disease experimental autoimmune encephalomyelitis (EAE), the mouse model of multiple sclerosis. As complete NIK deletion leads to various developmental 
defects in the immune compartment, we generated a conditional NIKfl/fl knockout mouse to investigate the role of NIK in T-cells. Under steady state conditions, T-cell specific NIK 
knockout mice harbored normal TH1/TH17 cell numbers and lymphoid organization. However, these mice were resistant to EAE induction, which was accompanied by a dramatic 
reduction of CNS-infiltrating immune cells. In addition, we detected a decreased generation of antigen responsive T-cells in the periphery. Furthermore, these cells showed an 
impaired secretion of the effector cytokines IFNγ and IL-17A and response to the MOG peptide. Altogether, we show for the first time the importance of NIK in the generation of 
encephalitogenic effector T-cells, which cause the autoimmune disease EAE.

P.A.05.02
Macrophage PTEN regulates expression and secretion of Arginase I modulating innate and adaptive immune responses

E. Sahin1, J. Brunner1, J. Kral1, K. Thell1, A. Halfmann2, A. Dohnal2, L. Chen3, P. Cheng3, M. Kuttke1, T. Haider4, B. Niederreiter5, V. Saferding5, S. Blüml5, G. Schabbauer1; 
1Center for Physiology and Pharmacology, Medical University of Vienna, Vienna, Austria, 2Children’s Cancer Research Institute, Vienna, Austria, 3Biocancer Treatment International, Hong 
Kong, China, 4Department of Thoracic Surgery, Medical University of Vienna, Vienna, Austria, 5Division of Rheumatology, Internal Medicine III, Medical University of Vienna, Vienna, Austria.

CD4+ T cells, especially those polarized towards the Th1/Th17 subsets, play a critical role in the pathogenesis of autoimmune diseases. Therefore, it is important to understand 
pathways controlling Th17-mediated autoimmunity. The PI3K signaling pathway is intricately involved in innate immunity and is regulated by the lipid phosphatase PTEN. Myeloid 
derived PTEN is responsible for the elevated production of cytokines such as IL-6 in response to TLR agonists, and deletion of PTEN results in diminished inflammatory responses. 
However, the mechanisms by which enhanced PI3K activity negatively regulates TLR signaling are only partially resolved. We observed that Arginase I expression and secretion 
were markedly induced by PTEN deletion, suggesting pten-/- antigen presenting cells (APCs) exhibit an alternatively activated phenotype. Genetic and pharmacologic experimental 
approaches in vitro, as well as in vivo models of autoimmunity, provided convincing evidence that myeloid PTEN deficiency and thereby enhanced Arginase I levels were essential 
for the development of Th17 mediated autoimmune responses. We therefore propose that PI3K/PTEN-regulated extracellular Arginase I might act as a potent paracrine regulator of 
inflammation and immunity.

P.A.05.03
The oral commensal bacterial species Streptococcus mitis shows a Th17-dominated memory T cell signature that is similar to and cross-reactive with Streptococcus pneumoniae

S. A. Engen1, H. V. Rukke1, D. Jarrossay2, I. S. Blix1, F. Sallusto2, K. Schenck1; 
1University of Oslo, Oslo, Norway, 2Institute for Research in Biomedicine, Bellinzona, Switzerland.

The commensal Streptococcus mitis is a predominant colonizer of the human oral cavity and pharynx. Carriage of and infection with the closely related pathogenic Streptococcus 
pneumoniae induce specific Th17 memory responses, but the presence and type of Th memory cells showing reactivity towards commensal streptococci with low pathogenic potential 
is largely uncharacterized. In this study, the natural Th cell memory immune response to S. mitis was studied. Blood from healthy donors was used to establish Th memory cell 
libraries. Cultures enriched in Th subset-specific cells based on chemokine receptor expression were polyclonally expanded before they were characterized for streptococcal reactivity. 
The Th memory cell signature in the Th1 (CXCR3+CCR6-), CXCR3+CCR6+ Th1, Th2, Th17 and Th22 subsets obtained for S. mitis was compared to that of S. pneumoniae. Among the 
subsets, both species revealed mixed and similar signatures with predominant Th17 and Th1* responses, the frequencies of reactive cells being consistently higher for S. pneumoniae. 
Reactive Th17 cells were cloned to screen for interspecies reactivity and cross-reactivity was observed. The similar and cross-reactive T cell memory signature of S. mitis and S. 
pneumoniae
suggests that carriage of commensal and pathogenic bacterial species can influence each other reciprocally.

P.A.05.04
Uremic toxin SDMA promotes TH17 differentiation in a NO dependent manner

L. Dong, H. Haller, S. von Vietinghoff; 
Hannover Medical School, Hannover, Germany.

Background: Asymmetric and Symmetric Dimethylarginine (ADMA and SDMA) antagonize NO generation and are highly elevated in uremia. They are strongly associated 
with development of cardiovascular disease. T helper cells are central in atherosclerotic lesion development and our previous experiments demonstrated a mechanistic role in 
atherosclerosis aggravation in renal impairment.
Aim: We here tested whether ADMA or SDMA affect murine T helper cell polarization in vitro.
Methods: Total splenocytes on antiCD3/antiCD28 were polarized towards TH1, TH17 or Treg in the presence or absence of ADMA and SDMA in concentrations found in patient sera 
with different stages of renal failure. Cytokine expression was assessed after restimulation and intracellular staining, cell viability assessed by life-dead stain (Invitrogen). SNAP 
(S-nitroso-N-acetylpenicillamine) was used as NO donor.
Results: SDMA but not ADMA significantly increased the proportion of TH17 cells after four days of polarization and tended to increase Treg polarization. Neither significantly 
influenced proportion of TH1 cells. NO Donor SNAP blocked SDMA induced upregulation of TH17 cells.
Conclusion: SDMA mediated IL-17A upregulation may be one mechanism of elevated dysfunctional inflammation of uremic patients that could be amenable to specific therapeutic 
interventions.

P.A.05.05
A SNP in the IL-23R gene fosters Th17 response in AS

J. Fessler, M. Stradner, D. Peischler, W. Graninger, J. Hermann; 
Medical University Graz, Graz, Austria.

Background/Purpose: IL-23 signaling is a key mechanism in Th17 response and thus in the pathogenesis of AS. The purpose of this study was to investigate the incidence and functional 
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relevance of SNPs in the IL-23R gene.
Methods: Prospective study on 105 patients with AS. DNA was extracted to determine the incidence of SNPs rs10889677 (SNP1), rs11209026 (SNP2), rs11465804 (SNP3) and rs1343151 
(SNP4) by PCR. To test functional relevance of the SNPs we performed flow cytometry analyses. Phosphorylation of STAT-3 following IL-23 stimulation and prevalences of Th17 cells 
were assessed.
Results: We detected homozygote carriers of SNP1 in ten and SNP4 in four patients of our cohort. Homozygote carriers of the SNPs 2 and 3 were not found. 15 SpA patients were WT 
in all four areas of interest and served as our control group.
The frequency IL-23R+ in CD4 T-cells was significantly increased in the SNP1 group compared to WT (37.3 [27.9-52.7] vs. 25.6 [16.1-38.1], p=0.05). Stimulation with IL-23 led to an 
induction of pSTAT3 in the SNP1 cohort (2.2 [1.7-4.5] vs. 1.3 [0.4-2.7], p=0.087). Further, patients with SNP1 exhibit significantly elevated levels of Th17 cell (1.2 [0.8-1.4] vs. 0.6 [0.5-
0.9], p=0.015). No significant changes were found in the SNP4 group.
Conclusion: The SNP rs10889677 increases Il-23R abundance on CD4+ T-cells and fosters Th17 response and therefore provide a link to the pathogenesis of AS.

P.A.05.06
The effect of tetanus neurotoxin Hcc protein on TNF-α, IL-4 and IL-17 transcript and protein level from normal human peripheral T cells

H. Ghoghaei1, A. Afkham1, S. Sadreddini1, S. Sadreddini1, V. Younesi2, M. Yousefi1; 
1Department of Immunology, School of Medicine, Tabriz University of Medical Sciences, ,, Tabriz, Iran, Islamic Republic of, 2Monoclonal Antibody Research Center, Avicenna Research 
Institute, ACECR, Tehran, Iran, Islamic Republic of.

Tetanus is caused by the tetanus neurotoxin (TeNT), a 150 kDa single polypeptide molecule which is cleaved into active two-chain molecules composed of a 50 kDa N-terminal light 
(L) and a 100 kDa C-terminal heavy (H) chains. Fragment C is further subdivided into two subdomains: the proximal HCN subdomain and the extreme carboxy subdomain, HCC. HCC 

is assumed as an immunodominant fragment of TeNT and also is responsible for TeNT binding activity to neurons. In the present study we investigated the effects of recombinant 
Hcc on activation of purified T cells and induction of TNF-α, IL-4 and IL-17 gene expression at both mRNA and protein levels from. Recombinant Hcc treatment upregulated CD69 
activation marker on TCD4+ cells population, whereas it couldn’t affect TNF-α, IL-4 and IL-17 transcript levels and protein secretion. Our findings revealed that rHcc treatment lead to T 
cell activation especially TCD4+ lineage, but not functional activation of TH2 and TH17.

P.A.05.07
Evidence for a pathogenic role of auto-reactive Th1/17 cells in multiple sclerosis

M. Paroni1, V. Maltese1, M. DeSimone1, S. Maglie1, C. Fenoglio2, M. De Riz2, M. Pagani1, S. Abrignani1, D. Galimberti2, E. Scarpini2, J. Geginat1; 
1INGM, milano, Italy, 2Neurology Unit, Dept. of Pathophysiology and Transplantation, University of Milan, Fondazione Cá Granda, IRCCS OspedalePoliclinico, milano, Italy.

Introduction: Multiple sclerosis (MS) results from auto-reactive T-cells that infiltrate the CNS, produce pro-inflammatory cytokines and damage the myelin sheath of neurons. Th1/17-
cells play a pathogenic role in EAE, the murine model of MS. However, the role of Th1/17-cells in MS patients remains to be defined.
Materials and Methods: CXCR3+Th1, CCR6+Th17 and CXCR3+CCR6+Th1/17 subsets were purified from blood and cerebrospinal fluid (CSF) of MS patients and control subjects. 
Cytokine production and gene expression were analyzed by flow cytometry and microarray, respectively. Antigen specificities were assessed by stimulating T-cells with autologous 
APC in the absence or presence of antigenic peptide pools.
Results: Th1/17-cells produced low levels of IL-17, but high levels of IFN-γ and GM-CSF. Nevertheless, gene expression analysis revealed that Th1/17-cells were closely related to 
Th17-cells. In peripheral blood of relapsing-remitting MS patients we detected a tendency to enhanced Th1/17-cell frequencies that correlated with the disease score. Moreover, 
Natalizumab, a therapeutic antibody that blocks VΛΑ4-dependent lymphocyte migration to the CNS, selectively enhanced Th1/17-cell frequencies in the circulation. The large majority 
of CD4+T-cells in the CSF were either Th1/17 or Th1-cells, while Th17-cells were rare. These subsets had however different antigen specificities, since Th1/17-cells were auto-reactive 
and responded to myelin antigens, while Th1-cells were specific for JCV or EBV.
Conclusions: These results suggest that Th1/17-cells play a pathogenic role in relapsing-remitting MS, while CNS-infiltrating Th1-cells perform immune-surveillance of persistent 
neurotropic viruses. Therapies that selectively target Th1/17-cells could therefore be highly efficient without causing JCV-dependent multifocal leukoencephalopathy as Natalizumab.

P.A.05.08
Differential mucosal expression of Th17 related genes between inflamed and non-inflamed colon of patients with Crohn’s disease

R. Marrakchi1, A. Abidi1, B. Neili1, A. Gati1, M. Feki2, A. Benammar Elgaaied1; 
11Laboratory of Genetics, Immunology and Human Pathology, Faculty of Sciences, University of Tunis El, Tunis, Tunisia, 22 La Rabta Hospital, Bab Saadoun Tunis, Tunisia, Tunis, Tunisia.

Introduction: A causal role is attributed to inflammation in several diseases through cellular mediators and cytokines. These molecules are involved in inflammatory bowel diseases 
including Crohn’s disease (CD) and have both tissue-protective and inflammatory effects in the gut. Th17 are considered developmentally distinct from Th1 and Th2 cells and 
characterized as preferential producers of interleukin 17A. Th17 lymphocytes are significant and sometimes even decisive in the establishment of a protective immune response during 
bacterial and fungal infections. The main objective of this study is to evaluate the implication of Th17 related cytokines in colonic inflammation in CD.
Materials and Methods: A total 20 macro-dissected intestinal tissue samples from CD patients were obtained during colonoscopy. The mRNA expression level of each gene was 
determined by RT-PCR. The expression level of the Th17 related cytokines: IL22, IL17A and the IL23 receptor where compared between inflamed and non inflamed colonic tissues from 
the same patients.
Results: Evaluation of mRNA expression levels in colonic and control samples from 20 patients revealed that IL17A, IL22 and IL23R were expressed at higher levels in inflamed biopsies. 
The increased expression of these genes was predominantly observed in inflammatory samples from CD patients and associated with more intense inflammation.
Conclusions: Our results suggest the implication of Th17 cells in the pathogenesis of CD. This study demonstrates that tissue inflammation in CD patients is clearly associated to 
increased expression levels of Th17 related cytokines.

P.A.05.09
Sodium chloride drives immunoparalysis and anti-inflammatory Th17 cell properties

J. Matthias, R. Noster, C. Zielinski; 
Technical University Munich, München, Germany.

Sodium chloride has recently been demonstrated to strongly enhance the generation of Th17 cells in both mouse and man. This finding has helped consolidate the epidemiological 
correlation of enhanced dietary salt intake with the increase in the incidence of autoimmune diseases such as multiple sclerosis. Our data support the Th17 cell promoting effect of 
sodium chloride on human Th17 cell priming. However, Th17 cells acquired anti-inflammatory properties upon stimulation in sodium chloride enriched micromilieus as evidenced 
by strong induction of FOXP3 expression and TGF-β production within IL-17 and ROR-γt positive T cells. In addition, sodium chloride also strongly suppressed cytotoxic functions of 
human T cells and induced T cell exhaustion. This functional modulation occurred at sodium chloride concentrations that are in the range of physiological skin and lymph levels but 
highly elevated compared to the blood. Tissue salt concentrations are also prone to a wide range of fluctuations depending on dietary habits, which suggests that sodium chloride 
can have an in vivo impact on functionalities of tissue residing T cells. Together, our data suggest that despite the reported association of salt with induction of pathogenic Th17 
cells, sodium chloride instead is a potent inducer of the anti-inflammatory Th17 cell subset and also paralyzes cytotoxic T cell properties in humans. Therefore, our data suggest 
that reduction of sodium chloride levels by either dietary restriction or specific targeting of downstream signaling events could counteract T cell immunoparalysis and exhaustion in 
settings of malignancies or chronic infections.

P.A.05.10
c-MAF enhances a transcriptional program favouring immune-regulatory over pro-inflammatory human memory T lymphocytes

D. Aschenbrenner1, M. Foglierini1, D. Jarrossay1, D. Hu2, V. Kuchroo2, A. Lanzavecchia1,3, F. Sallusto1, S. Notarbartolo1; 
1Institute for Research in Biomedicine, Bellinzona, Switzerland, 2Center for Neurologic Disease, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, United States, 
3Institute of Microbiology, ETH, Zurich, Switzerland.

IL-17-producing CD4+ cells (TH17) are a subset of effector T helper cells known to play an important role in host defence against fungi and extracellular bacteria but also involved 
in tissue inflammation and autoimmune diseases, such as multiple sclerosis, inflammatory bowel disease, psoriasis and rheumatoid arthritis. The function of TH17 cells depends 
critically on the range of cytokines produced and on the balance between pro- and anti-inflammatory cytokines. Self-reactive TH17 cells producing IFN-g and GM-CSF, for instance, 
are pathogenic in a mouse model of experimental autoimmune encephalomyelitis, while TH17 cells producing IL-10 are not. We show here that IL10 expression is regulated in an 
activation-dependent manner on the transcriptional and epigenetic level in human memory T lymphocytes and that IL-10 production identifies a subset of TH17 cells that express the 
transcription factor c-MAF as well as several anti-inflammatory genes. Using a combination of transcriptional profiling and molecular approaches to overexpress or silence c-MAF, we 
demonstrate that c-MAF regulates IL-10 production and enhances a transcriptional program favouring immune-regulatory over pro-inflammatory human T lymphocytes. Thus, c-MAF 
potentially represents a discriminant factor between pathogenic and non pathogenic TH17 cells.
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P.A.05.11
Demethylation of the RORC2 and IL17A in human CD4+ T lymphocytes defines Th17 origin of non-classic Th1 cells

A. Mazzoni1,2, V. Santarlasci1, L. Maggi1, M. Capone1, M. Rossi1, V. Querci1, G. Montaini1, R. De Palma2, H. Chang3, A. Thiel4, F. Liotta1, L. Cosmi1, E. Maggi1, A. Radbruch3, S. Romagnani1, J. 
Dong3, F. Annunziato1; 
1University of Florence, Florence, Italy, 2Second University of Naples, Naples, Italy, 3Deutsches Rheuma-Forschungszentrum, Berlin, Germany, 4Berlin Brandenburg Center for Regenerative 
Therapies, Berlin, Germany.

Introduction: T helper (Th)17-derived Th1 cells, termed as non-classic, differ from classic Th1 cells because of the expression of the surface markers CD161 and CCR6 and the 
transcription factor RORC2. We evaluate here DNA methylation levels at cytokine and transcription factor gene loci in Th17, Th17/Th1, non-classic Th1 and classic Th1 cells, as well as in 
Th17 cell umbilical cord blood precursors.
Methods: We used bisulfite pyrosequencing for DNA methylation analysis and real-time quantitative PCR for mRNA expression evaluation on bulk populations and at single cell level.
Results: We demonstrate that non-classic Th1 cells, like Th17 cells, have a marked RORC2 and IL17A demethylation, while classic Th1 cells exhibit a complete methylation of these loci. 
The analysis of RORC2 DNA methylation in the CD4+CD161+ and CD4+CD161- naïve T helper subsets from umbilical cord blood surprisingly revealed levels of RORC2 methylation 
in the CD161+ subset comparable with those of its CD161- counterpart. PCR analysis at single cell level revealed that RORC2 mRNA was expressed by none of CD4+CD161- and by a 
minority of CD4+CD161+, naïve T helper cells.
Conclusions: These findings provide two important observations on the physiology of human Th17 cells: (a) they confirm at epigenetic level the origin of non-classic Th1 cells from Th17 
cells, thus identifying in the RORC2 methylation status a novel tool for their distinction from classic Th1 cells; (b) they demonstrate that RORC2-expressing cells are only a minority in 
the CD4+CD161+ subset of naïve Th cells, which are known to contain all Th17 cell precursors.

P.A.05.12
Limited proliferative capacity of human T helper 17 cells

V. Santarlasci1, L. Maggi1, A. Mazzoni1, M. Capone1, V. Querci1, M. C. Rossi1, G. Montaini1, L. Beltrame2, D. Cavalieri3, R. De Palma4, F. Liotta1,5, L. Cosmi1,5, E. Maggi1,5, S. Romagnani1, F. 
Annunziato1,5; 
1Department of Experimental and Clinical Medicine and DENOTHE Center, University of Florence, Florence, Italy, 2Department of Oncology Mario Negri Institute, Milano, Italy, 3Department 
of Computational Biology, Comparative Genomics Unit, Fondazione Edmund Mach (FEM), San Michele all’Adige, Italy, 4Dept. of Clinical & Experimental Medicine, Second University of 
Naples and Centro di Competenza Regionale GEAR (Genomics for Applied Research), Naples, Italy, 5Regenerative Medicine Unit and Immunology and Cellular Therapy Unit of Azienda 
Ospedaliera Careggi, Florence, Italy.

Introduction: Human Th17 cells have limited proliferative capacity compared to other T-cell subsets and we previously demonstrated that is due to an impaired IL-2 production driven 
by IL-4-induced gene 1 (IL4I1) upregulation; in this study we wanted to provide an additional explanation for the poor ability of human Th17 cells to proliferate in response to TCR 
triggering.
Methods: Tob1, its target genes and repressor expression were evaluated by RT-PCR and cytofluorimetric analysis in human Th17, classic Th1 clones and in ex vivo derived IL-17- or 
IFN-γ-producing T cells; genes silencing experiments were conducted to verify a relationship between Tob1 and other genes likely correlated.
Results and discussion: in human Th17 cells, IL4I1 maintains high levels of Tob1, a member of the Tob/BTG (B-cell traslocation gene) antiproliferative protein family, which prevents 
cell-cycle progression mediated by TCR stimulation. Th17 cells exhibit higher levels of Tob1 than Th1 cells in resting and TCR-activated conditions. Accordingly, the expression of 
positive regulators of the cell cycle (cyclin A, B, C, E and Cdk2), as well as Skp2, which promotes Tob1 degradation, are lower in Th17 cells than in Th1 cells. Tob1 expression in human 
Th17 cells correlated with both RORC and IL4I1 levels. However, RORC is not directly involved in the regulation of Tob1 expression, whereas IL4I1 silencing in Th17 cells induced a 
substantial decrease of Tob1 expression.
Conclusions: The results of the present study provide an additional explanation for the poor ability of human Th17 cells to proliferate in response to TCR triggering.

P.A.05.13
Triggering complement receptors on DCs promotes immediate Th17 polarization during HIV-1 infection

W. Posch1, A. Schroll1, C. Lass-Flörl1, A. Saez-Cirion2, T. Geijtenbeek3, G. Weiss1, D. Wilflingseder1; 
1Medical University of Innsbruck, Innsbruck, Austria, 2Institut Pasteur, Paris, France, 3Center for Experimental and Molecular Medicine AMC, Amsterdam, Netherlands.

Introduction: Early on in HIV-1 infection, gut Th17 cells are massively depleted leading eventually to compromised intestinal barrier function and excessive immune activation. In 
contrast, the functional Th17 cell compartment of the gut is well-maintained in non-pathogenic SIV infection as well as HIV-1 long-term non-progressors.
Materials and Methods: Microarray analyses revealed that after HIV-C treatment a Th17-inducing pathway was induced in dendritic cells (DCs). Expression of Th17-activating cytokines 
IL-1β, IL-6 and IL-23 was confirmed by RT-PCR and intracellular FACS staining. Supernatants of HIV-C treated DCs were transferred to naive CD4 T cells and differentiation to T helper 
cells was characterized.
Results: Here, we show that dendritic cells exposed to complement-opsonized HIV-1 primed Th17 cells more effectively than DCs exposed to non-opsonized HIV-1. DCs loaded with 
HIV-1 bearing high surface complement levels, following incubation in plasma from HIV-infected individuals, secreted significantly higher concentrations of Th17-polarizing cytokines 
compared to DCs exposed to non-opsonized HIV-1 or HIV-1 exhibiting low levels of surface complement following opsonization in patient plasma.
Conclusions: These in vitro and ex vivo data indicate that complement-opsonized HIV-1 exerts beneficial effects during HIV-1 infection by simultaneously triggering Th17 expansion 
as well as stronger CTLs via DCs. Thus, specifically modifying the complement signaling pathway could strenghten the cellular arm of the immune system and serve as a therapeutic 
target for HIV-1 infection.
The authors are supported by the Austrian Science Fund (FWF, P22165, P24598 and P25389) and the Oesterreichische Nationalbank Anniversary Fund (project 14875).

P.A.05.14
The tyrosine kinase Tec regulates Th17 responses

N. Boucheron1, O. Sharif2, L. Van Greuningen1, L. Göschl3, S. Knapp4, W. Ellmeier1; 
1Institute of Immunology, Center for Physiology, Pathophysiology and Immunology, Vienna, Austria, 2Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 
3Division of Rheumatology, Medicine III, Medical University of Vienna, Vienna, Austria, 4Center for Molecular Medicine of the Austrian Academy of Sciences and Department of Medicine I, 
Division of Infectious Diseases and Tropical Medicine, Vienna, Austria.

The generation of Th17 cells has to be tightly controlled during an immune response. We reported an increase in a CD44(high)CD62L(-) Th17 subset in mice deficient for the protein 
tyrosine kinase Tec. CD44(high)CD62L(-) Tec(-/-) CD4(+) T cells produced enhanced IL-17 upon activation, showed increased expression levels of IL-23R and RORγt, and IL-23-mediated 
expansion of Tec(-/-) CD4(+) T cells led to an increased production of IL-17. Tec(-/-) mice immunized with heat-killed Streptococcus pneumoniae displayed increased IL-17 expression 
levels in the lung postinfection with S. pneumoniae, and this correlated with enhanced pneumococcal clearance and reduced lung inflammation compared with Tec(+/+) mice. The 
increase in IL-17A correlated with higher Th17 cell numbers in the lung of Tec(-/-) mice. Moreover, naive Tec(-/-) OT-II CD4(+) T cells produced higher levels of IL-17 when cultured 
with OVA peptide-loaded bone marrow-derived dendritic cells that have been previously activated with heat-killed S. pneumoniae. We could further show that Th17 differentiation 
in vitro was modulated by Tec. Taken together, our data indicated a critical role for Tec in T cell-intrinsic signaling pathways that regulate the in vivo and in vitro generation of Th17 
populations.

P.A.06 Regulatory T Cells - Part 1

P.A.06.01
The endocannabinoid 2-Arachidonoylglycerol potentiates Foxp3 expression and T regulatory cell functions through its metabolism: endocannabinoids as novel mediators of 
Treg immunosuppressive activity.

V. Chiurchiu1, A. Leuti2, M. De Bardi3, T. Bisogno4, F. Piscitelli4, V. Di Marzo4, G. Borsellino3, M. Maccarrone2, L. Battistini3; 
1Neurochemistry of Lipids, Santa Lucia Foundation, Rome, Italy, 2School of Medicine and Center of Integrated Research, Campus Bio-Medico University of Rome, Rome, Italy, 
3Neuroimmunology Unit, Santa Lucia Foundation, Rome, Italy, 4Endocannabinoid Research Group, Institute of Biomolecular Chemistry, National Research Council, Pozzuoli, Italy.

The CD4+CD25highCD127- regulatory T cells (Tregs) are a unique population of T cells that maintain peripheral immune tolerance and inhibit autoreactive T cells. At least two 
subpopulations of Tregs exist, named naturally occurring Tregs (nTregs) and induced Tregs (iTregs). Several in vitro and in vivo models demonstrating the induction of iTregs from 
CD4+CD25- naive T cells by prolonged or repeated antigenic stimulation or by IL-10 or TGF-β support the possibility that Tregs can be generated in the periphery. Although the 
transcription factor Foxp3 is considered one of the specific markers of Tregs, the immunosuppressive mechanisms exerted by Tregs are multifold. Given the recent evidences 
demonstrating the important role of the endocannabinoid system (ECS) in the modulation of several immune responses, we investigated for the first time whether endocannabinoids 
may interfere with Tregs induction and function, and whether these cells were able to produce and secrete such bioactive lipids. Herein, we show that nTregs express cannabinoid 
receptors and endocannabinoid-metabolizing enzymes, in particular the enzyme responsible for the synthesis of one of the most potent endocannabinoid, 2-arachidonoylglycerol 
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(2-AG), whose levels were indeed higher compared to naïve T cells. Moreover, 2-AG up-regulates Foxp3 and potentiates the regulatory phenotype of iTregs, in a mechanism that was 
independent of cannabinoid receptors, but mediated by selective COX-2 inhibition. These finding suggest that 2-AG could participate in the physiopathological regulation of iTregs 
induction and maintenance through one of the lipid intermediates derived from COX-2-induced 2-AG metabolism, unraveling a novel mechanism of Treg immunosuppressive activity.

P.A.06.02
The expression of CD39 and PD1L by regulatory T cells correlates with the development of different forms of Chagas disease

M. P. Damásio1, G. R. Sousa1, R. Corrêa-Oliveira2, K. S. Ferreira1, V. A. Valente1, A. D. Araújo1, N. I. Medeiros2, F. F. de Araújo2, M. O. Rocha1, J. A. Gomes1; 
1Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2Centro de Pesquisa Rene Rachou, Belo Horizonte, Brazil.

The Chagas disease is the fourth most important tropical disease, which affects approximately 15 million people in Latin America. The aim of this study is to evaluate apoptosis as 
possible mechanism used by regulatory T cells (CD4+CD25+Foxp3+). Peripheral blood of patients were collected and analyzed by flow cytometry. The patients were grouped in the 
indeterminate (IND) and cardiac (CARD) clinical forms of Chagas disease. To evaluate the apoptotic cell profile, monoclonal antibodies reactive to PD1, PD1L, CD39, CD95, CD95L. 
Moreover, we evaluated the percentage of CD4, CD8 and CD14 cells expressing capase 3. The results show higher expression of CD39 by IND than CARD patients in the absence 
(p= 0.2959) or presence (p = 0.2976) of the T. cruzi antigen. CARD patients present higher expression of PD-1L (p = 0.0754) in the absence of the antigen than the IND patients. 
Furthermore, CARD patients expressed more CD95 (p = 0.0046) without stimuli than the IND patients. After stimulation, there was a higher increase on the expression of CD95L (p 
= 0.5339) in CARD than in IND patients. Nonetheless, CARD patients present higher percentage of CD14 cells expressing caspase 3 than IND patients in the presence (p = 0.1752) or 
absence of stimuli (p = 0.2097). In conclusion, we suggest that different apoptotic mechanisms are involved in Chagas disease and are may be responsible for the different clinical 
forms.

P.A.06.03
Mechanisms of Foxp3 induction by DNA methyltransferase inhibitors

S. Schallenberg1, K. Freudenberg1, N. Lindner1, K. Kretschmer1,2; 
1Molecular and Cellular Immunology/Immune Regulation, DFG-Center for Regenerative Therapies Dresden (CRTD), Technische Universität Dresden, Dresden, Germany, 2Paul Langerhans 
Institute Dresden (PLID), German Center for Diabetes Research (DZD), Dresden, Germany.

Naïve peripheral CD4+Foxp3− T cells can up-regulate Foxp3 expression and acquire a Foxp3+ regulatory T cell phenotype under a variety of experimental conditions, including T 
cell receptor (TCR) stimulation in vitro, in the presence of exogenous TGF-ß. The stability of TGF-ß-induced Foxp3 expression can be enhanced by the concomitant addition of DNA 
methyltransferase inhibitors (e.g. 5-Aza-2’-deoxycytidine, 5-aza-dC). Interestingly, 5-aza-dC was found to be sufficient to induce Foxp3 expression in TCR-stimulated CD4+Foxp3− T 
cells, in the absence of added TGF-ß. Although it appears reasonable to speculate that 5-aza-dC promotes Foxp3 up-regulation and stability of induced Foxp3 expression by direct 
mechanisms (e.g. by interference with DNA methylation within conserved non-coding Foxp3 gene regions), the underlying molecular mechanisms have not been investigated yet.
The initial observation that 5-aza-dC addition to TGF-ß-supplemented CD4+ T cell stimulation cultures increased the efficiency of TGF-ß-driven Foxp3 induction prompted us to 
hypothesize that 5-aza-dC may enhance TGF-ß receptor (TGF-ßR) signaling. Indeed, while blocking of TGF-ß protein by neutralizing mAbs had only a minor effect, inhibition of TGF-
ßR signaling by chemical Smad2/3 inhibition completely abrogated 5-aza-dC-mediated Foxp3 induction. Thus, the enhancement of 5-aza-dC-mediated Foxp3 induction appears TGF-
ßR ligand-independent but requires TGF-ßR signaling via Smad proteins. Consistently, in CD4+ T cells with impaired TGF-ßR signaling due to transgenic expression of a dominant-
negative TGF-ßR-II, 5-aza-dC-mediated Foxp3 induction was markedly diminished. Complementary gene expression studies further corroborated the notion that 5-aza-dC promotes 
Foxp3 induction via the enhancement of TGF-ß/Smad signaling, rather than by directly acting on the Foxp3 gene locus.

P.A.06.04
The impact of hypoxia inducible factor-1 alpha stabilization on differentiation and metabolism of human regulatory T cells

L. Feldhoff1, C. Rueda2, M. Fields2, C. Chougnet2, J. Rupp1; 
1Department of Molecular and Clinical Infections, University of Luebeck, Luebeck, Germany, 2Division of Cellular and Molecular Immunology, Cincinnati Children’s Hospital Medical Center, 
Cincinnati, OH, United States.

HIF-1α controls the differentiation and the metabolic profile of CD4+ T cells. In resting Tregs, HIF-1α is absent, which is consistent with the fact that Tregs primarily rely on lipid 
oxidation for energy generation. During their polarization, iTregs can be exposed to different environmental conditions, such as hypoxia, nutrient deprivation and inflammation. These 
conditions might stabilize HIF-1α and thereby compromise iTreg differentiation.
Here we polarized human CD4+CD25-CD127high cells in Treg-skewing conditions in the presence and/or absence of IL-1β, fatty acid oxidation (FAO) inhibitor or DMOG, a chemical 
HIF-1α inductor. Cytokine expression levels, percentage of iTregs cells, HIF-1α activation and the metabolic profile of the cells were analyzed.
We observed that HIF-1α was stabilized in human iTregs by DMOG treatment, IL-1β stimulation and FAO inhibition. Although HIF-1α induction by all of these stimuli abrogated 
iTreg polarization only FAO inhibition DMOG stimulation significantly decreased mitochondrial respiration of human iTregs. In contrast IL-1β stimulation had a minor impact on 
mitochondrial activity and did not increase the glycolytic capacity or Glut-1 expression in iTregs. IL-1β mediated induction of HIF-1α was completely dependent of the mTORC1-
signaling pathway.
Taken together, HIF-1α plays a crucial role in mediating metabolic and inflammatory changes in polarized iTregs. Under pathophysiological conditions the interplay between nutrient 
deprivation and inflammatory stimuli on iTreg could thereby have a direct impact on the generation or resolution of host immune responses.

P.A.06.05
Decreased HIV-specific T-regulatory responses are associated with effective DC-vaccine induced immunity

V. Brezar1, N. Ruffin1, L. Richert2, M. Surenaud1, C. Lacabaratz1, K. Palucka3, R. Thiébaut2, J. Banchereau1, Y. Levy1, N. Seddiki1; 
1INSERM U955, Eq16, VRI, UPEC, Creteil, France, 2Université Bordeaux, ISPED, Centre INSERM U897-Epidemiologie-Biostatistique, Bordeaux, France, 3Ralph M. Steinman Center for Cancer 
Vaccines, Baylor Institute for Immunology Research, Baylor Research Institute, Dallas, TX, United States.

We have reported that vaccination with ex vivo-generated dendritic-cells loaded with HIV-lipopeptides (LIPO-5-DC vaccine) in HIV-infected patients was well tolerated and 
immunogenic. However, patients responded differently to vaccination. We hypothesized that the presence and/or induction of HIV-specific Tregs might explain this observation.
Fourteen HIV-1 infected individuals under effective antiretroviral therapy received LIPO-5-DC vaccine every 4 weeks during 16 weeks period. Blood was drawn prior (week -4) and 
after (week 16) vaccination. This was followed by analytical treatment interruption (ATI) at week 24 to measure the magnitude of viral rebound. To assess the antigen-specific 
effectors (Teffs) and Tregs responses, a novel assay was used in which coexpression of CD25 and CD134 reveals these cells after stimulation in vitro. CD39 and FoxP3 markers were 
used to delineate antigen-specific Tregs.
Median LIPO-5-specific CD25+CD134+ polyfunctional T-cells increased from 0.1% (IQR 0-0.3) before vaccination to 2.1% (IQR 1.1-3.9) after vaccination (P=0.001) and were inversely 
correlated with viral replication following ATI (r=-0.77, p=0.001). The frequency of LIPO-5-specific Tregs prior to vaccination was elevated, accounting for a median 69.3% (IQR 55.8-
75.2) of LIPO-5-specific response. After vaccination, the frequency of HIV-specific Tregs decreased (from 69.3 at week -4 to 31.7% at week 16) and inversely correlated with the HIV-
specific IFN-y-producing cells (r=-0.64, P=0.002). These Tregs are highly suppressive as their depletion prior to stimulation led to a further increase in IFN-y responses. Vaccinees who 
displayed lower levels of LIPO-5-specific Tregs responded better to the vaccine as indicated by a negative correlation between LIPO-5-specific Tregs and post-vaccination immune 
score.

P.A.06.06
The role of CalDAG GEFI during Treg-specific immunological synapse formation

J. Niemz1, R. Teich1, M. van Ham2, J. Wissing2, L. Philipsen3, S. Kliche3, L. Jänsch2, J. Huehn1; 
1Helmholtz Centre for Infection Research, Experimental Immunology, Braunschweig, Germany, 2Helmholtz Centre for Infection Research, Cellular Proteomics, Braunschweig, Germany, 
3Otto-von-Guericke University, Institute of Molecular and Clinical Immunology, Magdeburg, Germany.

It is widely accepted that TCR signaling in Foxp3+ regulatory and Foxp3- conventional T cells (Tregs and Tconv, respectively) is differently organized and that the immunological 
synapse (IS) is a crucial hub of T cell signaling. We aimed to elucidate the so far incompletely understood molecular basis leading to differences in TCR signaling of Tconv and Treg, 
specifically, mechanisms resulting in the formation of a Treg-specific IS. Using quantitative phosphopeptide sequencing we found > 140 phosphorylation sites to be differentially 
regulated after TCR stimulation in murine Tregs when compared to murine Tconv, covering mainly the TCR signaling pathway and microtubule regulators. This finding was supported 
by Multi Epitope Ligand Cartography (MELC), showing differential recruitment of phosphoproteins to the IS in the two T cell subsets. Amongst those proteins was the guanine 
nucleotide exchange factor CalDAG GEFI, which is involved in inside-out signaling towards LFA 1. We detected a novel phosphorylation site within the C1 domain of CalDAG GEFI that 
was found to be differentially regulated in our phosphoproteomic approach. Complementation experiments of CalDAG GEFI knockdown Jurkat T cells by wild type or mutated CalDAG 
GEFI, either mimicking constitutive phosphorylation or impeding phosphorylation, are ongoing. We speculate that the newly identified and differentially regulated phosphorylation 
site of CalDAG GEFI influences the DAG-responsiveness of the molecule and thereby impacts the formation of a Treg-specific IS.
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P.A.06.07
Functional impairment and inflammatory changes of FoxP3+ regulatory T cells in human acute viral infection

J. Lee1, Y. Choi1,2, E. Shin1; 
1KAIST, Daejeon, Korea, Republic of, 2Chungnam National University College of Medicine, Daejeon, Korea, Republic of.

FoxP3+ regulatory T cells (Tregs) are essential for maintaining self-tolerance and homeostasis in the immune system. Their role and character are already shown in many disease 
model, however, still concealed in acute viral hepatitis. In the present study, we investigated whether functional plasticity of Tregs was responsible for the impaired function of Tregs 
and tissue damage in AHA patients. We examined the production of inflammatory cytokines from Tregs in response to TCR stimulation. We found that a considerable proportion 
of Tregs produced TNF-α following TCR stimulation in patients with AHA. Intriguingly, proportion of TNF-α-producing Tregs closely correlated with the severity of tissue damage, 
suggesting a potential pathogenic role of TNF-α producing Tregs in AHA. TNF-α+ Tregs were confirmed bona fide Tregs by studying CD127 expression and demethylated patterns of 
CpG island in TSDR (Tregs-specific demethylated region). TNF-α+ Tregs were enriched in CD45RA-FoxP3lo population, implying their reduced in vivo suppressive activity. Furthermore, 
TNF-α+ Tregs showed evidences of lineage-plasticity of Tregs toward Th17 lineage.
Taken together, we conclude that functional impairment of Treg population results from not only quantitative defect but also qualitative defect secondary to plasticity. We also show 
that the an inflammatory change of Tregs is associated with immune mediated tissue injury in human acute viral infection.
This work was supported by a grant of the Korean Health Technology R&D Project, Ministry of Health and Welfare, Republic of Korea (HI13C1263) and National Research Foundation 
grants (NRF-2012-M3C1A1-048860 and NRF-2014R1A2A1A10053662) funded by the Ministry of Science, ICT and Future Planning of Korea.

P.A.06.08
The role of integrin αv in regulatory T cell function

I. Mair, R. A. O’Connor, N. C. Henderson, S. M. Anderton; 
University of Edinburgh, Edinburgh, United Kingdom.

αvβ integrins have diverse functions on several immune cells and are essential for immune homeostasis. They are needed for the interstitial migration of effector T cells at inflamed 
sites through binding of extracellular matrix components and are involved in TGF-β activation by a variety of cell types, thereby supporting the maintenance of tolerance. CD4+ Foxp3+ 
regulatory T cells (Treg) are known to play a crucial role in the resolution of inflammation and in the maintenance of self-tolerance through numerous mechanisms. Within this project, 
the importance of αv for Treg function is being investigated.
As shown by flow cytometric analysis, αv was expressed constitutively at low levels on Treg in steady state secondary lymphoid organs. However, in an in vivo model for CNS 
inflammation as well as an in vivo model for colitis, Treg present at the site of inflammation expressed significantly higher levels of αv than their counterparts in peripheral lymphoid 
organs.
To assess whether αv is functionally relevant in Treg, conditional knockout mice lacking αv specifically in Foxp3+ Treg were generated and characterized. Upon in vitro activation, but 
not in steady state, αv-/- Treg showed decreased proliferation and an altered activation profile compared to wild-type controls. In vivo, Treg αv was not necessary to either resolve CNS 
inflammation or prevent T-cell induced colitis. However, Treg lacking αv showed a deficit in curing T-cell induced colitis. We are currently testing the hypothesis that it is the integrin 
αvβ8 which is responsible for the observed functional deficit.

P.A.06.09
Regulatory T cells in experimental periapical lesions development: exploiting its protective role as a therapeutic tool

C. F. Francisconi1, A. C. Araújo-Pires1, C. C. Biguetti1, A. E. Vieira1, F. Cavalla1, A. J. Glowacki2, C. S. Sfeir2, S. R. Little2, A. P. Trombone3, R. M. Silva4, G. P. Garlet1; 
1Bauru School of Dentistry, University of São Paulo, Bauru, Brazil, 2University of Pittsburgh, Pittsburgh, PA, United States, 3Sacred Heart University, Bauru, Brazil, 4School of Dentistry, 
University of Texas Health Science Center at Houston, Texas, TX, United States.

Introduction: Host inflammatory immune response, especially diverse Th subsets lymphocytes, are implicated in the onset, progression and severity of periapical lesions following 
root canal system infection. However, the exact mechanisms involved in the local immunoregulation and lesions outcome remains unknown. In this study, the presence and function 
of regulatory T cells (Tregs) in experimental periapical lesions were investigated.
Materials and Methods: Periapical lesions were induced in mice (C57Bl/6 WT and CCR4KO) by a polymicrobial pulp infection (P gingivalis, P nigrescens, A viscosus and F nucleatum), 
along treatments to inhibit Tregs (anti-GITR) or induce its migration (CCL22, locally released by PLGA microparticles). Leukocytes and Tregs influx (flow cytometry), bone loss 
(morphometric analysis) and cytokine and healing markers expression pattern (qPCR) in the lesions were evaluated.
Results: Spontaneous influx of Tregs (CD4+FOXp3+ cells) in WT mice correlates with the conversion of lesions to an inactive/stable phenotype with a reduced progression rate. Tregs 
extracted from the lesions preferentially express CCR4 chemokine receptor. Impaired Tregs function and/or migration (anti-GITR treatment & CCR4 absence) increased inflammatory 
cell influx, bone resorption and pro-inflammatory cytokine levels along reduced healing markers. Conversely, local delivery of CCL22 attenuated lesions severity by increasing Tregs 
migration in a CCR4-dependent way, resulting in reduced inflammation and bone loss, and upregulation of healing markers expression.
Conclusion: Tregs influx and immunoregulatory activity in periapical lesions associated with lesions severity attenuation. The CCL22-mediated chemoattraction of Tregs into periapical 
lesions can comprise a clinically viable therapeutic strategy. Supported by FAPESP: 2013/05994-4.

P.A.06.10
Peripheral regulatory T lymphocytes recirculating to the thymus suppress the development of their precursors

V. Adoue1,2,3, N. Thiault1,2,3, J. Darrigues1,2,3, M. Gros1,2,3, B. Binet1,2,3, C. Perals1,2,3, B. Leobon4, N. Fazilleau1,2,3, O. Joffre1,2,3, E. Robey5, J. van Meerwijk1,2,3, P. Romagnoli1,2,3; 
1INSERM U1043 Center of Pathophysiology Toulouse Purpan, 31024 Toulouse cedex 3, France, 2Centre National de la Recherche scientifique (CNRS) U5282, Toulouse, France, 3Université 
Paul Sabatier, Toulouse, France, 4Cardiology department, Children’s hospital Purpan, 31024 Toulouse, France, 5Division of Immunology and Pathogenesis, Department of Molecular and Cell 
Biology, University of California, Berkeley, CA, United States.

Most T lymphocytes, including regulatory T cells (Treg cells), differentiate in the thymus. The age-dependent involution of this organ leads to decreasing production of T cells. Here we 
found that the output of new Treg cells from the thymus decreased substantially more than that of conventional T cells. Peripheral mouse and human Treg cells recirculated back to 
the thymus, where they constituted a large proportion of the pool of Treg cells and displayed an activated and differentiated phenotype. In the thymus, the recirculating cells exerted 
their regulatory function by inhibiting interleukin 2 (IL-2)-dependent de novo differentiation of Treg cells. Thus, Treg cell development is controlled by a negative feedback loop in 
which mature progeny cells return to the thymus and restrain development of precursors of Treg cells.

P.A.06.11
Abatacept (CTLA-4Ig) treatment reduces T cell apoptosis and regulatory T cell suppression in patients with rheumatoid arthritis (RA)

M. Bonelli, L. Goeschl, S. Blueml, T. Karonitsch, S. Carl-Walter, S. Guenter, J. S. Smolen, C. Scheinecker; 
Medical University of Vienna, Department of Rheumatology, Vienna, Austria.

Abatacept (CTLA-4Ig) therapy blocks CD28-mediated T cells activation by binding to the B7 ligands CD80/CD86 on antigen presenting cells (APC). Besides APC, costimulatory 
molecules can also be expressed on T cells upon activation. Whether this allows CTLA-4Ig to directly affect distinct T cell subsets, exerting a positive or negative effect, has not been 
analysed so far. We therefore investigated the effects of CTLA-4Ig therapy on T cells in RA patients.
We observed a substantial increase in T cells, including regulatory T cells (Tregs), after initiation of CTLA-4Ig therapy, which was linked to a downregulation of activation associated 
marker molecules and CD95 on CD4+ T cells and Tregs. CTLA-4Ig decreased CD95-mediated cell death, both in vivo and in vitro in a dose dependent manner. Functional analysis of 
isolated Tregs from RA patients further revealed a diminished suppression of responder T cell proliferation after CTLA-4Ig therapy. This was found to be due to CTLA-4Ig mediated 
blocking of CD80 and CD86 on responder T cells that led to a diminished susceptibility for suppression of Tregs. In summary CTLA-4Ig treatment in RA patients seems to exert direct 
effects on T cells beyond the suppression of T cell activation, which has to be taken into account as additional mechanism(s) of CTLA-4Ig treatment.

P.A.06.12
HDAC-inhibitory activity of butyrate decreases regulatory T-cell function by inducing expression of IFN-gamma

M. Kespohl, N. Vachharajani, S. Hartmann, S. Alnahas, U. Steinhoff, A. Visekruna; 
Institute for Medical Microbiology and Hygiene, 35032 Marburg, Germany.

Butyrate, propionate and acetate, short-chain fatty acids (SCFAs) generated by the bacterial fermentation of dietary fibers, have been described to promote expansion of regulatory 
T cells
(Tregs) and are thus considered to have a potential therapeutic value. In accordance with published data, we found that low butyrate concentrations were able to augment TGF-β1-
driven differentiation of Tregs. Instead, higher concentrations of butyrate induced caspase 3-mediated PARP cleavage and apoptosis in Tregs. Unexpectedly, in the intermediate 
concentration range, butyrate induced the expression of pro-inflammatory cytokine IFN-γ and transcription factor T-bet in Tregs. These effects were mediated via HDAC-inhibitory 
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activity of butyrate and were independent of SCFA-receptors GPR41 and GPR43 and sodium-coupled butyrate transporter Slc5a8. Importantly, the pretreatment of Tregs with 
butyrate led to loss of suppressive activity of Tregs in vivo. In summary, our findings uncover that butyrate promotes both beneficial but also unfavorable effects in Tregs in dose-
dependent manner. Notably, the ability of butyrate-treated Tregs to produce IFN-γ was not dependent on additional factors, whereas the impact of butyrate on induction Foxp3 
expression was strongly dependent on the presence of TGF-β1. As butyrate-treated Tregs were sensitive to apoptosis and produced high amounts of IFN-γ, we suggest reconsidering 
the current concepts of favoring butyrate as an anti-inflammatory agent.

P.A.06.13
Presence of tumor-infiltrating regulatory T cell subsets according to the differential expression of the immune checkpoints in human lung cancer

P. Devi1,2,3, J. Goc1,2,3, C. Germain1,2,3, S. Knockaert1,2,3, P. Validire1,4, D. Damotte1,5, W. Fridman1,2,3, C. Sautès-Fridman1,2,3, M. Dieu-Nosjean1,2,3; 
1Institut national de la sante et de la recherche médicale (INSERM), UMRS-1138, Cordeliers research center, Paris, France, 2Pierre and Marie Curie University, Paris, France, 3Paris Descartes 
university, Paris, France, 4Anatomy-pathology departments, mutualiste montsouris institute hospital, Paris, France, 5Anatomy, pathology and thoracic surgery department, Hôtel Dieu 
hospital, Paris, France.

Introduction: Regulatory T cells (Tregs) exert various suppressive mechanisms to dampen the host immune response which can help tumor cells to escape immune surveillance. 
However, the prognostic value of tumor-infiltrating Tregs (Ti-Tregs) is controversial based on the expression of FoxP3 marker in cancer patients. Here, we decipher the phenotype 
of Tregs infiltrating human lung cancer to determine their role in shaping the immune response against tumor cells. Our aim was to study the differentiation, activation, and 
immunosuppression status of Ti-Tregs in different areas of human lung tumors.
Materials and Methods: Immunohistochemistry was performed on paraffin-embedded lung tumor sections for CD3 and FoxP3 staining, and phenotypic analysis was carried out on 
fresh human lung cancer specimens (n=50) by flow cytometry.
Results: In lung cancer patients, Ti-Tregs localize in the different part of the tumor i.e. tumor nests, stroma, and tertiary lymphoid structures (TLS). Ti-Tregs are CD4+ and majority of it 
show central-memory and effector-memory phenotype. Interestingly, Ti-Tregs exhibit different phenotypes based on the differential expression of activation and immunosuppression 
molecules.
Conclusions: The presence of several Ti-Treg subsets in lung tumor suggests that they may play different roles in distinct tumor areas. Thus, the next step will be to decipher the 
mechanisms and functions used by these Treg populations in order to manipulate them for therapeutic intervention.

P.A.06.14
Resistance to suppression of CCR6+ T cell migration by regulatory T cells in patients with Psoriatic Arthritis

H. M. Baldwin, A. Ezeonyeji, M. R. Butt, M. R. Ehrenstein; 
University College London, London, United Kingdom.

Introduction: Uncontrolled migration of Th17 cells via CCR6 to the skin and joints of psoriatic arthritis patients (PsA) is a key driver in disease pathogenesis. We hypothesise that Th17 
migration may be modulated by regulatory T cells (Treg) and this is dysfunctional in patients with PsA.
Materials and Methods: IL-17 production was enumerated within anti-CD3/28 stimulated healthy and PsA PBMC. CCR6 expression and CCL20 production from CD4 Treg (CD25+FoxP3+) 
and effector T cells (Teff, CD25-FoxP3-) were assayed after PMA/Ionomycin stimulation of PBMC. CCR6+ Teff and Treg were FACS sorted and cultured in a transwell assay towards 
CCL20.
Results: The percentage of CD4+IL-17+ cells was significantly higher in PsA patients compared to healthy controls (HC, P=0.004**). There was a significantly lower percentage of CCR6+ 
Teff within the peripheral blood of PsA patients compared to HC (P=0.005**), and no difference in the percentage of CCR6+ Treg. Treg and Teff both produced CCL20 but production 
was significantly decreased in PsA Teff (P=0.05*). Healthy but not PsA Treg inhibited autologous CCR6+ Teff migration towards CCL20. PsA effector T cells were resistant to the 
inhibitory effects of healthy Treg whereas PsA Treg efficiently inhibited healthy Teff migration.
Conclusions: These data show that Treg can modulate Th17 migration, but PsA Th17 cells are resistant to suppression by Treg. We hypothesise that an inability of Treg to appropriately 
suppress Th17 migration in PsA leads to an excessive accumulation of Th17 cells within the skin and joints of PsA patients and exacerbation of inflammatory disease.

P.A.06.15
In vitro development of functional thymic and splenic regulatory T cells

R. Pap, E. Ugor, L. Prenek, D. Simon, T. Berki; 
Department of Immunology and Biotechnology, Faculty of Medicine, University of Pécs, Hungary, Pécs, Hungary.

Background: Thymus-derived regulatory T cells (tTregs) mediate immunological tolerance to self-antigens while induced Treg (iTreg) cells are responsible for maintenance of 
peripheral tolerance. Functional disturbances in Tregs are described in autoimmune diseases, therefore their therapeutical use is under evaluation. Our goal was to investigate the in 
vitro expansion of thymic and splenic Tregs in different conditions and compare their functional activity for further use of them in adoptive transfer experiments.
Methods: Thymic and splenic CD4+ lymphocytes of 3-4 week old BALB/c mice were isolated by magnetic bead (negative) selection. Then cells were cultured with anti-CD3/CD28 
microbeads in the presence or absence of recombinant IL-2, TGFβ and/or Dexamethasone (DX) for 3 days. Multiparametric flow cytometry was performed using CD4/CD25 cell surface 
and intracellular FoxP3, IL-10 staining. Quantitative RT-PCR was performed to follow the cytokine (IL-10 and TGFβ) production and FoxP3 expression.
Results: In control thymic samples 2-3% of CD4+ T cells are tTreg cells while this ratio is 10-11% in the spleen. In vitro tTreg expansion was the most effective (24-25%) when both anti-
CD3/CD28 beads, IL-2, and also TGFβ were present. Splenic CD4+ T cell expansion resulted in a higher (44-45%) Treg cell ratio which further increased (up to 50% Treg) in the presence 
of DX. We detected elevated cytokine production both at protein and mRNA level.
Conclusion: The effective expansion and functional activation of peripheral Tregs are promising tools for further use of them in adoptive transfer experiments.
OTKA K 105962

P.A.06.16
CD161+ regulatory T cells in immune regulation

C. L. Duurland1, T. Brooks2, M. Hubank2, R. F. O’Shaughnessy3, L. R. Wedderburn1; 
1Infection, Inflammation and Rheumatology Section, UCL Insitute of Child Health, London, United Kingdom, 2Centre for Translation Omics, Genetics and Genomics Medicine, UCL Insitute of 
Child Health, London, United Kingdom, 3Immunobiology Section, UCL Insitute of Child Health, London, United Kingdom.

Introduction: Regulatory T cells (Treg) are crucial for maintaining immune homeostasis and mediating immune tolerance. However, under specific conditions, Treg can produce pro-
inflammatory cytokines. These cytokine-producing Treg are identified by expression of CD161, a C-type lectin receptor expressed by a variety of cells such as Th17 cells. The aim of this 
study is to define the protein and transcriptional signature of CD161+ Treg to provide insight into the role of these cells in immune regulation.
Methods: CD161+ and CD161- Treg were isolated from blood of healthy controls using cell sorting. Protein and transcriptional signature was analysed using flow cytometry and RNA 
sequencing, respectively.
Results: Analysis of transcriptional differences between CD161+ and CD161- Treg indicated that CD161+ and CD161- Treg have a different transcriptional phenotype, which has 
been confirmed at protein level. CD161+ Treg express higher levels of Th17-associated cell markers such as RORC, RORA, and CCR6 compared to CD161- Treg and thus have a Th17 
signature. Pathway analysis of differentially expressed genes suggests the involvement of various pathways. For example, epithelial adherence junction signalling, T helper cell 
differentiation, and integrin signalling. The functional relevance of these pathways is currently being explored.
Conclusion: CD161+ and CD161- Treg have a different phenotype indicating a different biological role for these cells in immune regulation. The generation of this large novel data set 
has yielded a rich source of pathways and mechanisms that warrant further investigation to explore the role of CD161+ Treg in immune regulation.

P.A.06.17
Mechanisms of pregnancy-induced tolerance in an animal model of multiple sclerosis

J. B. Engler1, M. Piedavent1, S. M. Gold1, P. C. Arck2, M. A. Friese1; 
1Institute of Neuroimmunology and Multiple Sclerosis, Center for Molecular Neurobiology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Experimental Feto-Maternal 
Medicine, Department of Obstetrics and Fetal Medicine, University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Multiple sclerosis (MS) is the most frequent inflammatory disease affecting the central nervous system (CNS) and is associated with the infiltration of autoreactive immune cells. 
During pregnancy, MS patients show ameliorated disease activity resulting in decreased relapse rates, while post-partum disease activity is increased before returning to the 
individual pre-pregnancy rate. Foxp3+ regulatory T cells (Treg), which are expanding during pregnancy and are crucial for establishing tolerance to the foetus, are hypothesized to 
play a pivotal role in mediating this pregnancy-associated control of autoimmunity. However, the precise mechanism by which this occurs is currently unknown. Here we show, that 
pregnant mice are temporarily protected from developing experimental autoimmune encephalomyelitis (EAE), the mouse model of MS, and present with reduced CNS infiltration of 
immune cells. We detected elevated Treg frequencies in lymphoid tissue of pregnant mice and an activated Treg phenotype with increased expression of Ki67 and Ctla4 both peaking 
in late gestation. This enrichment and activation of Treg observed during pregnancy could be partly emulated in vitro by the steroid hormones progesterone and dexamethasone and 
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depended on the presence of the glucocorticoid receptor (GR) in T cells. Using GRflox/flox Lck-Cre mice, we have first evidence, that GR signalling in T cells is critical for enhancing the 
Treg pool during pregnancy and conferring the protection of pregnant individuals from CNS autoimmunity.

P.A.06.18
Mouse models for skin gene-therapy: In vivo generation of regulatory T-cells for graft protection

S. Kitzmüller1,2, D. Pinheiro1, M. Klicznik1, I. Gratz1,2,3; 
1Department of Molecular Biology, Universtiy Salzburg, Salzburg, Austria, 2Division of Molecular Dermatology and EB House Austria, Department of Dermatology, Paracelsus Medical 
University, Salzburg, Austria, 3Department of Dermatology, University of California San Franciso, San Francisco, CA, United States.

Epidermolysis bullosa (EB) is a skin blistering disease caused by mutations of anchoring proteins in the skin, leading to instability of skin layers. Replacing defective genes by ex vivo 
gene therapy and subsequent transplantation of corrected skin grafts is among the most promising approaches for treating EB. As this therapy introduces the wild-type version of the 
mutated protein this beares the risk of eliciting an immune response against this neo-antigen expressed in the graft. Therefore one critical aspect for the success of this treatment is 
the induction and maintenance of tolerance towards the neo-antigen.
We established a monoclonal and a polyclonal mouse model in which we transplant skin expressing a neo-antigen. With these we found that the immune response against an 
epidermal neo-antigen leads to graft rejection. Furthermore we found a CD4+ T-cell infiltrate in the skin graft correlated with acute rejection. We previously showed that regulatory 
T-cells (Treg) contribute to controlling skin inflammation. To test their role in skin graft rejection we established a protocol to generate peripheral Treg (pTreg) in vivo using a modified 
IL-2/anti-IL-2 complex therapy. IL-2c application increased the proportion of endogenous Treg cells in the skin to up to 60% of the CD4+ T-cell population and induced pTreg.
We will test the hypothesis that antigen-specific Treg cells can attenuate the immune response against a neo-antigen and we will use our mouse models to investigate the function 
and maintenance of skin-resident Treg, which are both crucial for the long-term success of immuno-therapy to suppress skin-graft rejection.

P.A.07 CD8+ T Cells - Part 1

P.A.07.01
CTLA-4 (CD152) supports tumor progression by preventing plasticity of Tc17 cells

A. Arra1, H. Lingel1, J. Pick1, M. Huber2, M. Pierau1, M. Brunner-Weinzierl1; 
1Department of Experimental Pediatrics, Otto-von-Guericke-University, Magdeburg, Germany, 2Institute of Medical Microbiology and Hygiene, University of Marburg, Marburg, Germany.

Introduction: Tc17 cells are known to produce low IFN-γ and granzymeB expression resulting in diminished cytotoxicity. Adoptive transfer into Ag-bearing hosts converts them 
partially towards IFN-γ producing phenotype retaining Tc17 characteristics like increased persistence of survival. Nevertheless molecular mechanisms involved in Tc17 lineage plasticity 
and stability are yet to be identified. CTLA-4, a homologue to co-stimulatory molecule CD28, diminishes cytotoxicity of Tc1 cells by selective downregulation of GranzymeB, Eomes, 
and IFN-γ production, but its impact on Tc17 differentiation and plasticity is not known.
Materials and Methods: CTLA-4+/+ and -/- CD8+ T cells were stimulated under Tc17 conditions. Tc1 and Tc17 characteristics in these cells were investigated by flow cytometry, western 
blot and real-time-PCR. For plasticity studies, Tc17 cells were re-stimulated and investigated for expression of Tc17 and Tc1 characteristics. B16 melanoma model was used to 
investigate the effects of CTLA-4 on Tc17 cell mediated control of tumor growth.
Results: CTLA-4 showcased a cell intrinsic ability to enhance Tc17 differentiation program, by sustaining the levels of IL-17 inducing factors like RORγT and IRF4. Adoptively transferred 
Tc17 cells lacking CTLA-4 signal were more effective in controlling tumor growth. Re-stimulated CTLA-4 incompetent Tc17 cells revealed that higher cytotoxicity of these cells is due to 
their enhanced plasticity nature to develop Tc1 characteristics.
Conclusion: Inactivation of CTLA-4 could be a unique target for Tc17 cells, to enhance lineage plasticity and develop Tc1 characteristics with increased persistence of survival and 
immunity.
Funded by SFB854 and DFG Br1860/8

P.A.07.02
High resolution imaging to quantitate the molecular dynamics of antigen recognition by cytolytic T cells

M. Kraller, R. Platzer, P. Spechtl, H. Stockinger, J. B. Huppa; 
Medical University of Vienna, Vienna, Austria.

T-cells are exquisitely sensitive towards antigen as they can detect with their T-cell antigen receptors (TCRs) the presence of even a single antigenic peptide-loaded MHC molecule 
(pMHC) among thousands of structurally related yet non-stimulatory pMHCs. This is despite the rather moderate affinity between TCRs and antigenic pMHCs (1-100 µM). At current it 
is not clear how T-cells achieve such sensitivity.
One particular stepping-stone is the fact that antigen recognition takes place within the special constrains of the immunological synapse. Here receptors and their ligands are pre-
oriented, possibly clustered in specific membrane domains and subjected to cellular forces. Since biochemical experimentation invariably requires the destruction of at least one 
of the synaptic membranes it does not account for the specific microenvironment in which T-cell antigen recognition occurs. We are therefore employing a high resolution imaging 
approach in which we confront cytolytic TCR transgenic T-cells with a glass-supported lipid bilayer (SLB) functionalized with the adhesion molecule ICAM-1, the co-stimulatory 
molecule B7-1 and nominal pMHCs. This system allows us to monitor TCR-pMHC binding events in a synaptic environment through Förster Resonance Energy Transfer (FRET) 
measurements. Furthermore ensuing signaling consequences can be simultaneously tracked with the use of ectopically expressed GFP-fusion reporters. In particular, we would 
like to reveal the molecular involvement of the CD8 co-receptor known to greatly sensitize T-cells for antigen. Moreover, we intend to uncover the influence of galectins on antigen 
recognition, which bind post-translationally modified glycoproteins including the TCR and many accessory proteins.

P.A.07.03
Hobit is a transcription factor involved in metabolic regulation and survival of human cytotoxic lymphocytes

F. Vieira Braga1, A. T. Hoekstra2, W. Tigchelaar3, N. Kragten1, R. a. van Lier1, N. N. van der Wel4, C. R. Berkers2, K. P. van Gisbergen1; 
1Sanquin Blood Supply Foundation, Amsterdam, Netherlands, 2Utrecht Medical Centre, Utrecht, Netherlands, 3Amsterdam Medical Centre, Amsterdam, Netherlands, 4Amesterdam Medical 
Centre, Amsterdam, Netherlands.

Cytomegalovirus (CMV), induces development of resting effector type cells that produce IFN-γ and Granzyme-B. Remarkably, CMV-specific CD8 T cells are maintained long term 
after primary infection as fully functional effectors. The transcriptional regulation of these long-lived effector cells is not completely understood. We have described that upon human 
CMV infection, CD8 T cells upregulate transcription factors such as T-bet and Blimp-1 similar to short-lived effector cells. Interestingly, we found that CMV-specific effector CD8 T-cells 
specifically upregulated the recently identified transcription factor Hobit (Homologue Of Blimp-1 In T-cells). We generated novel monoclonal antibodies targeting human Hobit 
and observed that Hobit expression is restricted to cytolytic lymphocytes, such as CD8 T-cells, NK cells and a minor population of CD4 T-cells. Upon stimulation with anti CD3/CD28 
antibodies, Hobit expression was downregulated in CD8 T-cells, suggesting that Hobit is important after viral clearance in the absence of inflammatory or antigenic stimuli. To study 
the role of Hobit, we generated NK92 cells in which Hobit expression was knocked down (Hobit KD). Using mRNA sequencing of this cell line we found that Hobit downregulated 
mitochondrial genes. Therefore, we quantified mitochondria of primary CD8 T cells and found a negative correlation between Hobit expression and mitochondrial content. In addition 
to mitochondrial content control, we observed that Hobit plays a role in regulating survival of effector cells. Thus our data, suggest a role for Hobit in metabolic tuning, directly 
connected to proliferation and survival balance, which is important for CD8 T cell maintenance during viral latency.

P.A.07.04
Sustained killing by cytotoxic T lymphocytes is shaped by individual heterogeneity in multiple killing performance

L. Dupre1, Z. Vasconcelos2, S. Müller1, D. Guipouy1, Y. Wong3, C. Christophe4, S. Gadat5, S. Valitutti1; 
1INSERM UMR1043, Toulouse, France, 2Fernandes Figueira Institute, Fiocruz, Rio-de-Janeiro, Brazil, 3Stanford University School of Medicine, Stanford, CA, United States, 4Institut de 
Mathématiques de Toulouse, Toulouse, France, 5Toulouse School of Economics, Université de Toulouse I Capitole, Toulouse, France.

Introduction: The killing of antigen-bearing target cells by cytotoxic T lymphocytes (CTL) is considered a rapid phenomenon that results from the uniform cytotoxic activity of 
individual CTL. Recent studies have shown that CD8+ T lymphocyte populations are composed of individual cells displaying heterogeneous responses in terms of expansion rate and 
differentiation. We asked what level of heterogeneity individual CD8+ T cells might display in their cytotoxic function.
Material and Methods: A combination of flow cytometry- and microscopy-based assays was developed to provide kinetic measurements of the cytotoxic activity of individual human 
CTL belonging to clonal populations.
Results: We report an unprecedented efficiency of human CTL against outnumbering target cells, which was the result of a sustained killing over prolonged time. Individual CTL killing 
assays revealed a highly heterogeneous multiple killing performance. This intraclonal heterogeneity appeared to be a stochastic trait and was reset in the progeny of individual CTL. 
In-depth statistical analysis showed that the heterogeneity in the multiple killing performance of individual CTL could be modeled by a mixture of two Poisson distributions, indicating 
that one third of the CTL behaved as high-rate killers with burst killing activity. Importantly, such behavior was delayed and required activation with strong antigenic stimulation.
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Conclusion: Our study therefore identifies an intraclonal heterogeneity in the killing activity of individual CTL during prolonged interaction with outnumbering target cells. The 
functional heterogeneity identified here is expected to allow CTL populations to calibrate cytotoxic responses to the size and resistance of target cell populations.

P.A.07.05
The clinically approved pro-oxidative drug WF-10 inhibits cytotoxicity of primary human CD8+ T-cells

G. Wabnitz, S. Groh, B. Jahraus, H. Kirchgessner, F. Michalke, S. Meuer, Y. Samstag; 
University of Heidelberg, Heidelberg, Germany.

Immunosuppressive drugs are widely used to treat autoimmune diseases or to inhibit transplant rejection. Although many molecular drug targets are identified, effects on functions 
that depend on cellular interactions are largely unknown. Thus, we analyzed the effects of commonly used immunosuppressive drugs, i.e. dexamethasone, cyclosporin A, FK506, 
rapamycin, leflunomide and mycophenolic acid on the formation of immune synapses between primary human T-cells and APC important for the initiation of T cell activation. Since 
the destructive effects of T-cells on self tissues or transplanted organs requires cytotoxic activity of T-cells towards target cells, we additionally monitored the cytotoxic capacity of 
primary human CD8+ T-cells on P815 target cells. While dexamethasone, rapamycin and mycophenolic acid inhibited immune synapse formation, none of these drugs was capable 
to block cytotoxicity efficiently. Searching for a possibility to influence T-cell cytotoxicity, we identified that the micro-milieu modulating drug WF-10, which induces pro-oxidative 
conditions in the cytoplasm, interfered not only with immune synapse formation at the onset of T-cell activation, but also with T-cell mediated killing. Thus, we unrevealed that WF-10 
could efficiently interfere with late T-cell effector functions. Together, our data suggest that WF-10 may be valuable to treat autoimmune diseases, since theses diseases are mostly 
diagnosed after the onset of T-cell activation.

P.A.07.06
CNS-infiltrating T cells, from the draining cervical lymph node reservoir, are not essential for viral control in the non-adapted Dengue virus-2 encephalitis mouse model.

L. D. Vu, N. J. King; 
University of Sydney, Sydney, Australia.

Introduction: Dengue (DENV) has been increasingly associated with neurological complications, including dengue encephalitis. However, the pathogenic mechanisms underlying the 
complications remain unclear.
Materials and Methods: These were therefore investigated in C57BL/6 mice, intracranially infected with non-adapted DENV-2. Trafficking of leukocytes was examined by histological, 
18-parameter flow cytometric and mRNA analysis of the brain, cervical lymph nodes (CLN), spleen, and bone marrow, at various timepoints post infection (p.i.).
Results: While virus was controlled by d3 p.i in the brain, DENV-specific IgG was detectable only at d9 p.i. Although no infected animals showed particular signs of pathophysiology 
or mortality, there were significantly more infiltrating effector CD8+T cells (GrB+CD62Llow CCR7lowIL7R-αint-low), CD69+GrB+NK cells, conventional DC (MHC-IIhiCD11chiCD8-CD4-

/+CD11b+Ly6Chi) and inflammatory CD45hiCD11b+Ly6Chi macrophages (iMΦ) in the brains of infected mice than those of the mock-infected group with different kinetics. NK cells and 
CD8+T cells peaked at d6 and d9 p.i., respectively, correlating with increased intracellular granzyme B and perforin mRNA expression, while leukocyte recruitment correlated generally 
with increased CCL5, CCL2, CCL3, CXCL10, TNF and IFN-γ mRNA expression at d6 p.i. Intriguingly, intracerebral accumulation of T cells, but not NK cells and DC, was significantly 
impaired after cervical lymphadenectomy. However, the reduction of T cells did not alter clinical outcomes or brain viral burden.
Conclusions: These findings suggest that CNS-infiltrating CD8+T cells are not essential for controlling infection. Presumably, microglia, Ly6Chi iMΦ and activated NK cells, which do not 
accumulate in the CLN, synergistically play an important role in restricting DENV-2 infection in resistant mice.

P.A.07.07
CD8+ T cells express inhibitory receptors but retain functionality in a humanized mouse model of Epstein-Barr virus infection

B. Chatterjee1, D. Vanaoica1, D. Korkmaz1, H. Pircher2, C. Münz1; 
1University of Zürich, Zürich, Switzerland, 2University of Freiburg, Freiburg, Germany.

Epstein-Barr virus (EBV) infection and EBV-associated malignancies are underrepresented fields of research despite affecting millions of people. While EBV infection mainly occurs 
earlier and asymptomatically in children in the third world, people in the Western world often contract EBV later in life as a severe primary infection called infectious mononucleosis 
(IM) that poses significant health risks. EBV+ individuals are at increased risk of malignancies such as post-transplant lymphoproliferative disease. Poor understanding of the in vivo 
pathogenesis of EBV and the lack of treatments available present a significant unmet medical need. EBV-specific CD8+ T cells from IM patient samples express PD-1, a receptor that 
has been associated with poor immune control by T cells in a phenomenon known as exhaustion. We therefore wondered whether T cell exhaustion plays a role in EBV pathogenesis 
in vivo. We have examined human CD8+ T cell exhaustion in EBV infection of human CD34+ reconstituted NOD-scid IL-2Rγ-chain deficient mice. These animals reconstitute most 
major human immune compartments and expand CD8+ T cells in response to EBV infection. Interestingly, CD8+ T cells in infected animals upregulate multiple surface receptors that 
have been associated with T cell differentiation or dysfunction, including PD-1, BTLA, KLRG1, 2B4, and Tim-3. Despite this, proinflammatory cytokine levels are elevated and dose 
dependent in response to EBV. Moreover, these cytokines are produced by PD-1+ T cell populations, indicating that T cells retain functionality despite the presence of inhibitory 
receptors. Efforts to determine the role of these receptors in EBV infection and tumorigenesis are underway.

P.A.07.09
Immunity to the newly emerged A/H7N9 influenza virus

Z. Wang1, S. Quiñones-Parra1, E. Grant1, L. Loh1, Y. Wan2, P. Thomas3, M. Inouye1, P. C. Doherty1,3, J. Xu2, K. Kedzierska1; 
1University of Melbourne, Parkville, Australia, 2Shanghai Public Health Clinical Center & Institutes of Biomedical Sciences, Shanghai, China, 3St Jude Children’s Research Hospital, Memphis, 
TN, United States.

A novel avian-origin A/H7N9 influenza virus causes high admissions rates (>99%) and mortality (>30%), with ultimately favorable outcomes ranging from rapid recovery to prolonged 
hospitalisation. The absence of pre-existing neutralizing antibodies specific for the novel A/H7N9 virus indicates a lack of prior human exposure. As influenza virus-specific CD8+ 
cytotoxic T-lymphocytes (CTLs) can be broadly cross-reactive, we tested whether H7N9-infected cells might be recognized by memory CTLs established following infection with 
other influenza strains. Individuals expressing ‘universal’ HLA alleles (A*0201, A*0301, B*5701, B*1801 and B*0801) elicit robust CTL responses against any human influenza A virus, 
including H7N9, while ethnicities with prominent HLA-A*0101, A*6801, B*1501 and A*2402 show limited CTL response profiles. By this criterion, some groups, especially the Alaskan 
and Australian Indigenous people, would be particularly vulnerable to H7N9 infection. Using a novel multi-colour assay for monitoring adaptive and innate immunity, we further 
dissected the kinetic emergence of different effector mechanisms across the spectrum of H7N9 disease and recovery, to find that a diversity of response mechanisms contribute 
to resolution and survival. Patients discharged within 2-3 weeks had an early peak in H7N9-specific CD8+ T-cell responses, while individuals with prolonged hospital stays had late 
recruitment of CD8+/CD4+ T-cells and antibodies simultaneously (recovery by week 4), augmented even later by prominent NK cell responses (recovery >30 days). In contrast, those 
who succumbed had minimal influenza-specific immunity and minimal T-cell activation. Our study illustrates the importance of robust CD8+ T-cell memory for protection against 
severe influenza disease caused by newly-emerging influenza viruses.

P.A.07.12
T-cell receptor repertoire in blood of patients with acute cellulitis

M. A. Schmid1,2, K. Schrattbauer3, R. Florian1,2, A. Hauser3, W. Krugluger3, B. Volc-Platzer1,2; 
1Department of Dermatology, Donauspital, Vienna, Austria, 2Medical Research Society, Donaustadt, Vienna, Austria, 3Department of Laboratory Medicine, Donauspital, Vienna, Austria.

Introduction: Superantigens have been identified in the circulation of patients with staphylococcal and streptococcal infections and can elicit T-cell responses.
The aim of our study was to investigate if one of the most common bacterial skin infections, acute cellulitis, triggers a specific T-cell receptor response in the blood.
Materials and methods: Monoclonal antibodies against the 24 most common human beta chain variants of healthy donors were used in a TCR Vβ repertoire FACS analysis kit to study 
the TCR repertoire of 35 patients with acute cellulitis before therapy. In 9 patients, the analysis was repeated after one week of antibiotic treatment.
Results: Investigating CD4+ T cells, in comparison to healthy donors, a normal distribution of the 24 β-chain variants was observed in 11 patient samples (31%). 24 patients (69%) 
showed one to four β-chains above normal range (Vβ2,Vβ3, Vβ5.1, Vβ7.1, Vβ7.2, Vβ18, Vβ20 and Vβ22).
In CD8+ T cells, most patients showed two to four β-chains above normal range (Vβ4, Vβ5.1, Vβ7.2, Vβ8, Vβ13.1, Vβ14,Vβ17 and Vβ20). In 3 patients a predominance (>60%) of one β 
chain was found (Vβ3, Vβ5.1, Vβ7.2).
After one week of treatment, the level of elevated β-chains remained unchanged.
Conclusion: Taken together, our data show changes in the TCR repertoire in the blood of patients with acute cellulitis, but not in a constant pattern.
Further studies are needed to better characterize possible associations between staphylococcal and streptococcal superantigens and predominant VßTCR signatures.
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P.A.07.13
Type I Interferons regulate Eomesodermin expression and the development of unconventional memory CD8+ T cells

V. Martinet, S. Tonon, D. Torres, A. Kohler, A. Azouz, M. Nguyen, V. Flamand, O. Leo, S. Goriely; 
Institute for Medical Immunology, Gosselies, Belgium.

Classically, CD8+ T cell memory phenotype and function are acquired after antigen-driven activation. Memory-like cells may also arise in absence of antigenic exposure in the thymus 
or in the periphery. Eomesodermin (Eomes) is a key transcription factor for the development of these unconventional memory cells. However, the mechanisms that are responsible 
for its induction and maintenance remain poorly understood. Herein, we show that type I interferon (IFN) signaling in CD8+ T cells directly activates Eomes gene expression. 
Consistent with this observation, the phenotype, function and age-dependent expansion of “virtual memory” CD8+ T cells was strongly affected in absence of type I signaling. In 
addition, type I IFNs induced a sustained expansion of “virtual memory” CD8+ T cells in an Eomes-dependent fashion. We further show that the development of “innate thymic” CD8+ 
T cells is also dependent on type I IFN signaling. In conclusion, we demonstrate that type I IFN signaling in CD8+ T cells drives Eomes expression and thereby regulates the function 
and homeostasis of memory-like CD8+ T cells.

P.A.07.14
Sustained glycolytic switch required for rapid effector function of TEMRA CD8 T cells in healthy volunteers and in immune-stimulated patients

G. Tilly1,2, M. Yap1,2, M. Giral1,2,3, D. Laplaud1,2,3, S. Brouard1,2,3, C. Pecqueur4, N. Degauque1,2,3; 
1INSERM UMR1064, Nantes, France, 2Université, Nantes, France, 3CHU, Nantes, France, 4INSERM UMR892, Nantes, France.

Background. TEMRA CD8 T cells have been shown to accumulate with age or chronic antigen stimulation, leading to senescence of the immune system. However, they are also 
involved in many pathogenic processes, including kidney transplant rejection and bone regeneration. We assessed TEMRA CD8 functionality and metabolic profile in healthy 
volunteers and in kidney transplant recipients and multiple sclerosis patients.
Methods. Cytokine secretion and proliferation of CD8 subsets were assessed after 2 and 5 days anti-CD3 stimulation that was supplemented with IL-2, IL-7 or IL-15. A Seahorse XF 
Analyser characterized mitochondrial respiration and glycolysis at basal and upon PMA/Ionomycin activation. Finally, glycolysis and mitochondrial respiration were inhibited, and 
pro-inflammatory cytokines secretion was assessed.
Results. We found that TCR stimulation is sufficient to induce proliferation and pro-inflammatory cytokine secretion in TEMRA CD8 but not in contrast to naïve CD8 cells. IL-2, IL-7 
and IL-15 stimulation results in rapid STAT5 phosphorylation and enhanced proliferation in TEMRA CD8. The immuno-metabolic profile of TEMRA CD8 showed that resting TEMRA 
cells exhibit a greater amount of ATP that is rapidly mobilized upon stimulation. TEMRA cells exhibit polarized and functional mitochondria, and switch rapidly to glycolysis upon 
activation. Finally, glycolysis and not mitochondrial respiration is necessary for pro-inflammatory cytokine secretion by TEMRA cells in healthy volunteers and in patients with low or 
high immune stimulation.
Conclusion. In contrast to their depiction as senescent cells, we show that TEMRA CD8 T cells shares similar immuno-metabolic features with effector memory and strengthen the 
need to re-assess their pathogenic role.

P.A.07.15
Endocytosis of lytic granules in cytotoxic T lymphocytes

H. Chang, E. Krause, J. Rettig, V. Pattu; 
Saarland University, Homburg, Saar, Germany.

Cytotoxic T lymphocytes (CTL) kill bacterial and viral infected target cells via exocytosis of lytic granules (LG) at the immunological synapse (IS). Synaptobrevin2 is the v-SNARE for 
LG fusion in murine CTLs and therefore serves as a reliable marker for fusogenic (or exocytosing) LG containing perforin and granzymes. Using CTLs from Synaptobrevin2-mRFP 
knock in mice we could observe endocytosis of LGs at the IS using a highly specific alexa 488 conjugated anti-RFP antibody. Perturbation of the endocytic protein Dynamin, leads to 
a complete block of LG endocytosis at the IS. Furthermore, using high resolution structured illumination microscopy we could demonstrate that CALM and Clathrin colocalize with 
endocytosed LGs at the IS. Endocytosed LGs formed at the IS of one target cell polarize to the next target cell and are functionally required by CTLs to kill multiple target cells.

P.A.07.16
Development of an in vitro Plasmodium parasite inhibition assay for the evaluation of cell-mediated immune responses following vaccination with pre-erythrocytic malaria 
vaccines against Plasmodium falciparum.

C. M. Bliss1, A. J. Spencer1, A. M. Salman1, R. J. Longley1, S. M. Khan2, C. J. Janse2, A. V. Hill1, K. J. Ewer1; 
1Jenner Institute, Oxford, United Kingdom, 2Leiden University Medical Centre, Leiden, Netherlands.

The ChAd63.MVA-ME-TRAP prime-boost candidate vaccination regime against malaria uses viral vectors encoding P. falciparum liver stage antigen Thrombospondin-Related 
Adhesion Protein (TRAP) fused to a malaria multi-epitope string (ME). This regime induces high frequencies of antigen-specific T-cells, providing 21% sterile protection and a delay 
to patent parasitaemia in a further 36% of vaccinees, following controlled human P.falciparum infection. Monofunctional IFNγ-producing CD8+ T-cells correlate with vaccine-induced 
protection and are believed to act at the asymptomatic, liver stage of the disease.
Human hepatoma cell lines were stained then co-incubated with transgenic P.berghei sporozoites expressing an additional copy of P.falciparum TRAP. Transgenic P.berghei sporozoites 
successfully infect human hepatoma cells, quantified via an optimised flow cytometry readout of parasite Green Fluorescent Protein (GFP) expression. GFP mean fluorescence 
intensity increases over time, consistent with the increasing schizont size of liver stage parasite growth. Stained hepatoma cells can be effectively differentiated from unstained 
peripheral blood mononuclear cells, permitting advancement of the assay to investigate cell-mediated parasite inhibition via the addition of HLA-matched, TRAP-specific T-cells.
The assay has scope to quantify liver-stage protection against malaria, identify protective T-cell epitopes, informatively down-select potential pre-erythrocytic candidate antigens and 
explore the effector function(s) of vaccine induced T-cells. This includes the contribution of key cytokines, such as IFNγ that has been shown in several settings to correlate with liver 
stage protection from malaria, in addition to the roles of the perforin-granzyme cell death pathway and direct killing of infected liver cells via FAS-FAS Ligand interaction.

P.A.07.17
Analysis of mutant tumor antigen-specific CD8+ T cells in tumors and periphery by multiplex combinatorial tetramer staining and mass cytometry

M. Fehlings1, H. L. Penny1, M. M. Gubin2, J. P. Ward2, S. C. Wong1, R. D. Schreiber2, E. W. Newell1; 
1A-Star Singapore Immunology Network (SIgN), Singapore, Singapore, 2Department of Pathology and Immunology, Washington School of Medicine, St. Louis, MO, United States.

Accumulating data provides evidence that T cell-mediated tumor rejection can depend on tumor-specific mutant proteins. The combination of genomic and bioinformatic approaches 
has recently enabled the definition of tumor-specific mutant antigens. However, analysis of T cells specific for such antigens in tumor bearing individuals is challenging due to 
the need to detect rare antigen-specific T-cell populations in patient samples that are limited in size. Here, we evaluate CD8+ T cells from mice bearing progressively growing 
methylcholanthrene (MCA)-induced sarcomas that are susceptible to checkpoint blockade immunotherapy. By coupling mass cytometry with multiplex combinatorial tetramer 
staining we screened for CD8+ T cells targeting 82 potential mutant peptide-MHC complexes, while retaining the ability to further characterize these cells by up to 31 markers. We 
identified significant numbers of CD8+ T cells restricted to two major mutant epitopes, mutant Lama4 (mLama4) and mutant Alg8 (mAlg8), simultaneously in tumors, spleens, 
draining lymph nodes and, to a lesser extent, in non-draining lymph nodes in untreated tumor bearing mice. Within the periphery, we found a prevailing number of cells restricted to 
mLama4 in spleen and lymph nodes. In contrast, T cells isolated from tumors showed a higher frequency of cells specific for mAlg8. Moreover, mutant tumor antigen-specific CD8+ T 
cells showed phenotypes with differential levels of exhaustion in tumors and periphery. In conclusion, our approach facilitates mapping of a wide variety of tumor epitope candidates 
for the comprehensive analysis of rare mutant tumor antigen-specific T cells within different tissues.

P.A.07.18
Multiple sclerosis and kidney allotransplantation induce antigen-experienced CD8 T cells with different metabolic profiles

G. Tilly1,2, M. Yap1,2, M. Giral1,2,3, D. Laplaud1,2,3, S. Brouard1,2,3, C. Pecqueur4, N. Degauque1,2,3; 
1INSERM UMR1064, Nantes, France, 2Université, Nantes, France, 3CHU, Nantes, France, 4INSERM UMR892, Nantes, France.

Background. Naïve and memory CD8 T cells have been shown to exhibit different metabolic profiles, especially upon antigen stimulation. However, it is unknown whether prolong 
stimulation of the immune system such as allogeneic transplantation or multiple sclerosis (MS) modifies the metabolic profiles of CD8 T cell subsets. In this report, we aimed to 
quantify, in these two pathological settings, the pool of ATP in resting state, its usage upon antigen-stimulation and to identify the source of ATP.
Method. ATP level of CD8 subsets (naïve; effector memory, EM; TEMRA) from healthy volunteers (HV), patients with stable kidney graft (TX) and off-drugs MS patients was quantified 
before and after polyclonal stimulation. 2-DG, oligomycin, or DON were used to inhibit glycolysis, mitochondrial respiration, and glutaminolysis respectively. Expression of CD98 
(molecule supporting lymphocyte clonal expansion) was monitored.
Results. Antigen-experienced CD8 (EM and TEMRA) exhibit a greater ATP reservoir in immune-challenged patients that is rapidly mobilized upon stimulation as compared to naïve 
CD8. Whereas naïve CD8 of all groups restore their pool of ATP 24h post-stimulation, ATP levels remained low in antigen-experienced cells, especially in TX group. 2-DG, and not 
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oligomycin, efficiently controls the generation of ATP in all settings whereas antigen-experienced cells from only TX were susceptible to glutaminolysis inhibition. Finally, whereas EM 
from MS exhibits higher basal CD98 expression, its expression was highly enhanced preferentially in TX.
Conclusion. Metabolic interferences can thus efficiently control pathogenic CD8 T cells from MS and TX but need to be adjusted according to the immune challenge.

P.A.07.19
MR1-restricted T cell repertoire diversity engenders variable MR1-antigen recognition

D. I. Godfrey1, N. Gherardin1, A. Keller2, R. Woolley2, J. Le Nours2, D. S. Ritchie3, P. J. Neeson4, R. W. Birkinshaw2, S. B. Eckle1, J. Waddington1, L. Liu5, D. Fairlie5, A. P. Uldrich1, D. G. Pellicci1, J. 
McCluskey1, J. Rossjohn2; 
1University of Melbourne, Parkville, Australia, 2Monash University, Clayton, Australia, 3Royal Melbourne Hospital, Parkville, Australia, 4Peter MacCallum Cancer Centre, East Melbourne, 
Australia, 5University of Queensland, Brisbane, Australia.

Mucosal-associated invariant T (MAIT) cells are defined by expression of TRAV1-2+ T-cell receptors (TCRs) that recognise riboflavin (Vitamin B2)-derivative antigens (Ags) presented 
by MR1. Whether the MR1-restricted T cells repertoire extends beyond these cells remains unclear. Here, we describe previously unknown, highly diverse T cell populations 
encompassing human TRAV1-2+ and TRAV1-2- MR1-restricted T cells, some of which exhibited MR1 autoreactivity or reactivity towards folate (Vitamin B9)-derivative ligands. The 
TRAV1-2- cells utilised a broad range of TCRα genes. Structural analysis revealed that the autoreactivity and folate-derivative reactivity of TRAV1-2+ TCRs was attributable to CDR3β 
loop-mediated effects. Furthermore, a TRAV1-2- TCR docked more centrally on MR1 in comparison to the TRAV1-2+ TCRs, thereby adopting a markedly different molecular footprint. 
Accordingly, diversity within the MR1-restricted T-cell repertoire leads to differential Ag recognition and functional responsiveness to MR1 and associated small molecule derivatives. 
This has important implications for the potential role that MR1 restricted T cells might play in non-microbial-based disease.

P.A.07.20
Assessing the CTL immunodominance profile of Epstein-Barr virus through cross-presentation by monocyte-derived dendritic cells

C. Forrest, A. Hislop, A. Rickinson; 
University of Birmingham, Birmingham, United Kingdom.

Immunodominance is a phenomenon where an immune response focuses on a restricted set of epitopes derived from an antigenically complex mixture; understanding this process 
will give insight into epitope selection mechanisms used by the immune system. To study immunodominance in CD8+ T cell responses we are examining the response to Epstein-Barr 
virus (EBV), a ubiquitous human herpes virus that establishes latency within the B cell compartment for the lifetime of the host. Replication of the virus requires expression of up 
to 80 genes in a cascade beginning with 2 immediate-early (IE) genes followed by more than 30 early (E) and then more than 30 late (L) genes. Previous studies suggest CD8+ T cell 
responses appear to be directed to a restricted set of antigens primarily drawn from the IE and a subset of E proteins. However this hierarchy of responses has only been investigated 
toward a restricted range of viral antigens, whether it reflects the global response to EBV lytic proteins is unknown.
To determine the repertoire of responses to EBV lytic antigens, we have developed a strategy where monocyte-derived dendritic cells are used to cross-present EBV antigens from 
infected cells to CD8+ T cells, thereby expanding a polyclonal EBV-specific CD8+ T cell line with specificities to all EBV antigens. This can be expanded in vitro and used to screen the 
EBV proteome for responses, to establish the true immunodominance hierarchy of EBV across a range of HLA class I backgrounds.

P.A.07.21
dendritic cells are recruited to the bone marrow of myeloma patients where they protect tumor plasma cells from CD8+ t cell killing

P. Leone1, S. Berardi1, M. Frassanito1, R. Ria1, V. De Re2, S. Cicco1, S. Battaglia1, P. Ditonno3, F. Dammacco1, V. Racanelli1, A. Vacca1; 
1Department of Internal Medicine and Clinical Oncology, University of Bari Medical School, Bari, Italy, 22Bio-Proteomics Facility, Department of Translational Research, Centro di Riferimento 
Oncologico, National Cancer Institute, Aviano, Italy, Aviano, Italy, 33Hematology Unit, Di Venere Hospital, Bari, Italy, Bari, Italy.

Introduction: Many researchers have speculated that the clinical progression from monoclonal gammopathy of undetermined significance (MGUS) to multiple myeloma (MM) is 
driven by defects in dendritic cell (DC) function. Evidence supporting this assumption is, however, controversial and no mechanism for the putative DC dysfunction has so far been 
demonstrated.
Materials and Methods: We used a range of cell biology techniques to study DC subsets from the bone marrow of MM patients, in comparison to those of MGUS patients and control 
subjects.
Results: We found that myeloid DC (mDC) and plasmacytoid DC (pDC) are recruited into the bone marrow during the MGUS-to-MM progression. After engulfment of apoptotic tumor 
plasma cells via CD91, bone marrow mDC and pDC mature and are able to activate tumor-specific CD8+ t cells. However, by interacting directly with CD28 on live (non-apoptotic) 
tumor plasma cells, bone marrow mDC downregulate the expression of proteasome subunits in these cells, thus enabling their evasion from HLA class I-restricted CD8+ t cell killing.
Conclusions: These results suggest that DC play a dual, but opposing role in MM: on one hand DC activate CD8+ t cells against tumor plasma cells and, on the other hand, DC protect 
tumor plasma cells from CD8+ t cell killing. This information should be taken into account in designing immunotherapy approaches to enhance immune surveillance in MGUS and to 
break down immune tolerance in MM.

P.A.08 γδ  T Cells

P.A.08.01
Gamma Delta T cell abnormalities in severe Chronic Fatigue Syndrome/Myalgic Encephalomyelitis patients

S. L. Hardcastle, E. Brenu, S. Johnston, T. Nguyen, T. K. Huth, S. Ramos, D. Staines, S. Marshall-Gradisnik; 
Griffith University, Gold Coast, Australia.

Background: Gamma delta (γδ)T cells play an important role in the innate and adaptive immune systems as they perform cytotoxic activities and secrete cytokines to regulate 
immune responses. Cytotoxic function is reduced in NK cells and CD8+ T cells in Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (CFS/ME), a multifactorial illness with no known 
pathomechanism. γδ1T and γδ2T cell phenotypes and receptors had not been assessed in CFS/ME patients, particularly those with different severities of symptoms.
Objective: This pilot study is the first to examine γδ1T and γδ2T cells in CFS/ME patients of varying severities.
Methods: CFS/ME patients were defined using the 1994 Fukuda criteria and categorised as either moderate (mobile) or severe (housebound). 18 non-fatigued controls, 12 moderate 
and 12 severe CFS/ME patients participated. Flow cytometry assessed γδ1T and γδ2T cell phenotypes and receptors between participant groups.
Results: Severe CFS/ME patients had significantly increased total, effector memory and CD45RA+ effector memory γδ2T cells compared to controls and moderate CFS/ME patients. 
Severe CFS/ME patients also showed significantly higher CD94-CD11a-, CD62L+CD11a- and CD62L+CD11a+γδ2T cells compared to other participant groups. Similarly, CD94-
CD11a+γδ2T cells were significantly increased in severe CFS/ME patients compared to controls. In γδ1T cells, severe CFS/ME patients demonstrated significantly reduced CD94-
CD11a- and CD62L+CD11a- compared to moderate CFS/ME patients and controls.
Conclusion: This research was the first to assess γδ2T cells in CFS/ME and highlighted significant differences between moderate and severe CFS/ME patients. These results suggest 
γδT cell dysregulation in CFS/ME patients as well as the underlying differences between severity subgroups in the illness.

P.A.08.02
The molecular bases of δβ T-cell mediated antigen recognition

E. Chabrol1, S. Eckle2, R. Boer3, J. McCluskey2, J. Rossjohn1,4,5, M. Heemskerk3, S. Gras1,4; 
1Monash University, Clayton, Australia, 2Peter Doherty Institute for Infection and Immunity, Parkville, Australia, 3University Medical Center, Leiden, Netherlands, 4Australian Research 
Council Centre of Excellence for Advanced Molecular Imaging, Clayton, Austria, 5Institute of Infection and Immunity, Cardiff, United Kingdom.

αβ and γδ T-cells are disparate T-cell lineages that, via their use of either αβ or γδ T-cell antigen receptors (TCRs) respectively, can respond to distinct antigens. Here we characterise 
a new population of human T-cells, term δβ T-cells, that express TCRs comprising a TCR-δ variable gene fused to a Joining-α/Constant-α domain, paired with an array of TCR-β chains. 
We characterised the cellular, functional, biophysical and structural characteristic feature of this new T-cells population that reveal some new insight into TCR diversity.
We provide molecular bases of how δβ T-cells can recognise viral peptide presented by Human Leukocyte Antigen (HLA) molecule. Our findings highlight how components from αβ 
and γδTCR gene loci can recombine to confer antigen specificity thus expanding our understanding of T-cell biology and TCR diversity.
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P.A.08.03
Vγ9Vδ2 TCR-mediated activation by butyrophilin 3 (BTN3) specific agonist antibody 20.1 or by phosphoantigens (PAg) differs in dependence on human chromosome 6, 
discriminates between TCR idiotypes and interferes with each other

F. Riano1, L. Starick1, M. M. Karunakaran1, A. S. Fichtner1, V. Kunzmann2, S. Amslinger3, D. Olive4,5,6, G. De Libero7, S. Gu8, E. J. Adams8, T. Herrmann1; 
1Dept. Virology and Immunobiology, University of Würzburg, Würzburg, Germany, 2Medical Clinic and Policlinic II, University of Würzburg, Würzburg, Germany, 3Dept. Organic Chemistry, 
University of Regensburg, Würzburg, Germany, 4CRCM, Team Immunity and Cancer, Cancer Immunomonitoring Platform, Inserm, U1068; Institut Paoli-Calmettes, Marseille, France, 5Aix-
Marseille Université, UM 105, Marseille, France, 6Aix-Marseille Université, UM 105; CNRS, UMR7258, F-13009, Marseille, France, 7Experimental Immunology, University of Basel, Basel, 
Switzerland, 8Department of Biochemistry and Molecular Biology, University of Chicago, Chicago, IL, United States.

Human Vγ9Vd2 T cells are activated upon culture with BTN3A1 positive human cells plus phosphoantigens (PAg) or the same cells plus BTN3 specific antibody 20.1. The exact 
mechanism underlying both modes of activation is still controversial but the pivotal role of BTN3A1 for PAg-mediated activation is undisputed. We showed with murine Vγ9Vd2-TCR 
(TCR-MOP) transduced cells as reporter cells that human Chromosome 6 (Chr6) is mandatory for PAg-induced stimulation but not for stimulation by mAb 20.1: The reporter cells 
responded to mAb 20.1 in co-cultures with BTN3A1-transduced chinese hamster ovary cells (CHO-BTN3A1) but for a PAg-response content of Chr6 by CHO cells was also mandatory. 
Unexpectedly, reporter cells expressing different Vγ9Vδ2-TCR although of very similar PAg-response, massively differed in mAb 20.1-response. Vγ9Vd2-TCR-D1C55 showed essentially 
no response to mAb 20.1 if compared to Vγ9Vd2-TCR-MOP. Finally, co-culture of TCR-transductants with human B-cell lymphoma Raji and PAg plus mAb 20.1 or single chain 20.1 
revealed no additive or synergistic activating effects. In contrast, 20.1 mAb or 20.1-single chain completely inhibited PAg-response of TCR-D1C55-transductant and partially that 
of TCR-MOP-transductant. Our data indicate that i) in addition to BTN3A1 other Chr6 encoded gene(s) are mandatory for activation by PAg- but not by mAb 20 ii) TCR idiotypes 
discriminate between BTN3A1-expressing human cells plus mAb 20.1 but not for same cells plus PAg iii) PAg- and mAb 20.1-induced activation interfere with each other. Implications 
of these finding for current concepts on the molecular basis of PAg mediated activation will be discussed.
FR+LS contributed equally.
Supported by Wilhelm-Sander-Stiftung.

P.A.08.04
Butyrophilin-like (Btnl) genes: conserved regulators of γδ T cells in tissues

A. Jandke1, P. Vantourout2, R. di Marco Barros1, R. Hart1, A. Hayday1,2; 
1The Francis Crick Institute, London, United Kingdom, 2King’s College London, London, United Kingdom.

Introduction: γδ T cells are co-conserved with αβ T cells and B cells in all vertebrates. Given that most are restricted neither by MHC nor CD1 genes, it has long-been asked whether 
another gene family plays a central role in regulating γδ T cells. The development of murine intra-epidermal Vγ5+Vδ1+ T cells depends on Skint1,expressed by thymic epithelial cells 
(TEC), which is the prototype of a novel gene family closely related to Btnl genes and distantly related to B7-genes. We provide evidence that Skint1 function reflects the more general 
regulation of γδ T cells by Btnl genes.
Methods: The characterisation of mice mutated in genes related to Skint1 revealed selective impairments in γδ T cell compartments.
Results: Skint1 is shown to exert steady-state peripheral regulation of intra-epidermal Vγ5+Vδ1+ T cells. The Skint gene family is closely related to Btnl genes, some members of which 
are expressed almost exclusively in intestinal epithelial cells. The functional significance of this relationship is evident in our findings that the maturation of intra-epithelial Vγ7+Vδ4+ 
T cells selectively depends on Btnl1. Moreover, Btnl1 and Skint1 proteins function as heteromers with other members of the Skint/Btnl families whose contributions to γδ T cell 
regulation will be considered. Skint/Btnl show strong structural and functional conservation with human counterpart genes, whose parallel contributions to γδ T cell regulation are 
under study.
Conclusion: The Butyrophilin-like and Butyrophilin genes are emerging as profound regulators of γδ T cells, with biological and clinical implications, particularly in relation to tissue 
inflammation and immunosurveillance.

P.A.08.05
ERK/MAPK and PI3K signalling dictate effector potential during γδ T cell development

N. Sumaria1, C. L. Grandjean1, D. J. Pang1, B. Silva-Santos2,3, D. J. Pennington1; 
1Blizard Institute, Queen Mary University London, Whitechapel, United Kingdom, 2Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Lisbon, Portugal, 
3Instituto Gulbenkian de Ciência, Oeiras, Portugal.

Introduction: Gamma delta (γδ) T cells play important roles in immune responses against pathogens and tumours which correlate with secretion of cytokines, such as IFNγ and IL-
17A. Recent evidence suggests that γδ cells are predominantly pre-committed to certain effector fates during thymic development. T cell receptor (TCR) agonists are thought to 
favour development of IFNγ-producing γδ cells, whereas absence of ligand interactions is thought to generate IL-17A-producing γδ cells. The aim of this study was to understand the 
underlying mechanisms that determine these effector fates.
Materials and methods: We used flow cytometry to establish an improved gating strategy to identify IFNγ-secreting and IL-17A-secreting γδ cells in the lymph nodes and thymus of 
C57BL/6 mice. Subsequently, we used foetal thymic organ culture (FTOC) to analyse γδ cell development and adoption of functional potential in conditions where TCR-induced signal 
strength or various signalling pathways were manipulated.
Results and conclusions: We confirm that strong TCRγδ-mediated signalling favours the thymic development of γδ cells that are associated with IFN-γ secretion in peripheral 
tissues. These strong signals are mediated through the ERK/MAPK pathway which actively inhibits the development of IL-17A-secreting γδ cells. Importantly, weak TCRγδ-mediated 
signalling appears to promote the generation of IL-17A-secreting γδ cells through Syk-family kinase-mediated activation of phosphoinositide 3-kinase (PI3K) in the absence of ERK/
MAPK signalling. Hence, these observations describe key signalling events that dictate effector potential of developing γδ cells in the murine thymus.

P.A.08.06
Lung γδ T cells mount innate and adaptive immune responses to Bordetella pertussis

A. Misiak, M. Raverdeau, M. M. Wilk, S. C. Edwards, K. H. Mills; 
Trinity College Dublin, Dublin, Ireland.

Introduction: Bordetella pertussis is a Gram negative bacterium, which causes whooping cough, a severe respiratory disease of young children. In recent years it has become apparent, 
that the current acellular pertussis vaccine does not confer long lasting protection. γδ T cells play an important role in protective immunity by providing an early source of cytokines, 
such as IL-17 and IFNγ. However, recent evidence has suggested that γδ T cells may also play a role in adaptive immune responses to infection.
Materials and Methods: Aerosol challenge model was used to investigate the role of γδ T cells in B. pertussis infection. Lung lymphocyte responses were analysed by FACS and ELISA.
Results: We have found that lung γδ T cells contribute to both the innate and antigen-specific responses against B. pertussis. γδ T cells produced IL-17 as early as 2 hours post infection. 
In the absence of the early IL-17, a significant increase in the bacterial burden was observed. γδ T cells from the lungs of infected but not naïve mice responded to heat killed B. 
pertussis to produce IL-17 in an antigen-dependent fashion. Furthermore, γδ T cells from the lungs of mice re-infected with B. pertussis produced significantly more IL-17 than γδ T cells 
from infected unprimed mice.
Conclusions: Taken together, our findings demonstrate that lung γδ T cells play an important role in immune protection against B. pertussis. Identification of specific B. pertussis 
antigens capable of activating γδ T cells may aid the design of more successful pertussis vaccines.

P.A.08.07
A new mouse model to investigate the function of γδ T cells

I. Sandrock, A. Reinhardt, L. Oberdörfer, I. Prinz; 
Hannover Medical School, Hannover, Germany.

Knowledge about specific functions of γδ T cells is still limited as they share functions with other immune cells such as NK cells, ILCs and αβ T cells. Investigations addressing the 
distinct contributions of γδ T cells are currently limited due to the lack of suitable experimental models. In the constitutive γδ T cell deficient mouse (Tcrd–/–), γδ T cell niches are filled 
by other cells and therefore it is conceivable that other cells are capable to compensate their functional lack as well. Additionally, depletion of γδ T cells with antibodies is not possible 
as the use of anti-γδ TCR antibodies rather leads to the internalization of the TCR than to a depletion of γδ T cells.
In this project, we generated a knock-in mouse line, in which γδ T cells can be conditionally depleted with diphtheria toxin. To this end, we inserted a cassette encoding for eGFP, 
human diphtheria toxin receptor and luciferase into the 3´UTR of the murine Tcrd constant gene (Tcrd-IRES-eGFP-2A-DTR-2A-luciferase, short Tcrd-GDL). Evaluation by flow 
cytometry, 2-photon microscopy and IVIS imaging revealed efficient conditional depletion of γδ T cells and specific functional expression of eGFP and luciferase.
Currently, we employ these Tcrd-GDL mice in infections and sterile inflammatory disease models to address γδ T cell functions. Furthermore, we investigate the developmental 
dynamics of embryonic and adult-derived γδ T cells.
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P.A.08.08
Adaptive immune-like γ/δ T lymphocytes share many common features with their α/β T-cell counterparts

A. Lombes1,2, A. Durand1,2, C. Charvet1,2, M. Rivière1,2, N. Bonilla1,2, C. Auffray1,2, B. Lucas1,2, B. Martin1,2; 
1Cochin Institute, CNRS UMR8104, INSERM U1016, Paris, France, 2Paris Descartes University, Paris, France.

To better apprehend γ/δ T-cell biological functions in the periphery, it appears crucial to identify markers highlighting the existence of distinct phenotypic and functional γ/δ T-cell 
subsets. Interestingly, the expression of CD44 and Ly-6C subdivides murine peripheral γ/δ T cells into several subsets with Ly-6C- CD44hi γ/δ T cells corresponding to the IL-17-
producing CD27- γ/δ T-cell subset exhibiting innate-like features. By comparing the other subsets to naïve and memory CD8+ α/β T cells, here, we show that Ly-6C- or + CD44lo and 
Ly-6C+ CD44hi γ/δ T cells greatly resemble to, and behave like, their CD8+ α/β T-cell counterparts. First, like memory CD8+ α/β T cells, Ly-6C+ CD44hi γ/δ T cells are sparse in the 
thymus but largely increased in proportion in tissues. Second, similarly to naïve CD8 α/β T cells, CD44lo γ/δ T cells are poorly cycling in vivo in the steady state and their proportion 
declines with age in secondary lymphoid organs. Third, CD44lo γ/δ T cells undergo spontaneous proliferation and convert to a “memory-like” Ly-6C+ CD44hi phenotype in response 
to lymphopenia. Finally, CD44lo γ/δ T cells have an intrinsic high plasticity as, upon appropriate stimulation, they are capable of differentiating nonetheless into TH17-like and TH1-
like cells but also into fully functional Foxp3+ iTreg-like γ/δ T cells. Thus, peripheral CD27+ γ/δ T cells, commonly considered as a functionally related T-cell compartment, actually 
share many common features with adaptive α/β T cells as both lineages include “naïve-like” and “memory-like” lymphocytes with distinct phenotypic, functional and homeostatic 
characteristics.

P.A.08.10
Sensing of oxidative-stress by gamma-delta TCR through recognition of Annexin A2

R. Marlin1, H. Kaminski2, V. Pitard2, S. Netzer2, C. Khairallah2, A. Lomenech3, A. Pappalardo2, C. Harly2, E. Scotet4, J. Moreau2, B. Faustin2, J. Dechanet-Merville2; 
1CNRS CIRID- Bordeaux University, Bordeaux, France, 2CNRS CIRID - Bordeaux University, Bordeaux, France, 3CGFB- Bordeaux University, Bordeaux, France, 4INSERM CRCNA - Nantes 
University, Nantes, France.

Human γδ T cells constitute a first line of natural defence in mucosal immunity. Gamma-delta TCR reactivity against stress-associated self-antigens allow the control of both infected 
and tumor cells. However, the stress-activated cellular pathways involved in γδ TCR antigen expression are still unclear. Here, we exposed different cells to several stress conditions 
and analysed their capacity to activate γδ T cells. Treatment of glioblastoma cell lines to high confluence, heat shock, hypoxic stress or CMV infection induced their recogntion by a 
Vγ8Vδ3 TCR. A blocking mAb (FMS) generated against glioblastoma cells specifically abrogated recognition by both Vγ8Vδ3 TCR transductants and original T cell clone, suggesting 
that FMS recognizes Vγ8Vδ3 TCR antigen. Stress-induced FMS/TCR antigen expression was inhibited by an antioxidant, and exposure of glioblastoma cells to oxidative stress 
activated IFNg production by polyclonal γδ T cell lines. These results pointed to oxidative stress as a general stress pathway able to evoke γδ T cell reactivity. Immunoprecipitation 
using FMS and mass spectrometry identified Annexin A2 as the FMS/TCR ligand. Accordingly, Annexin A2 eluted from glioblastoma surface membrane specifically activated Vγ8Vδ3 
TCR and was recognized by FMS on western blots. Annexin A2 binds to negatively charged membranes in a Ca2+-dependent manner and has been involved in tumorigenesis, redox 
regulation, and membrane repair. Recognition by γδ TCR of surface exposed Annexin A2 could consitute a novel mean for γδ T cells to sense intracellular metabolic changes and to 
contribute to lymphoid stress surveillance.

P.A.08.11
Tumour-associated CD11b+Gr1+Ly6G+ myeloid cells suppress the effector response of gamma-delta T cells

S. Mensurado1, M. Rei1,2, N. Goncalves-Sousa1, T. Lança1,3, B. Silva-Santos*1, K. Serre*1; 
1Instituto de Medicina Molecular - Universidade de Lisboa, Lisboa, Portugal, 2Current: University of Oxford, Oxford, United Kingdom, 3Current: Netherlands Cancer Institute, Amsterdam, 
Netherlands.

Introduction: gamma-delta T cells are major components of the anti-tumour lymphoid effector compartment. However, tumour cells actively foster a tolerant microenvironment, 
particularly by recruiting myeloid cells that suppress anti-tumour lymphoid effectors, such as CD8, NK T cells and NK cells. Here, we hypothesized that gamma-delta T cells could also 
be targets of immunosuppressive myeloid cells.
Results: In response to B16 melanoma transplanted subcutaneously gamma-delta T cells significantly infiltrated the tumour, were cytotoxic and produced IFN-gamma. By contrast, 
we found that although B16 melanoma injected intraperitoneally induced significant accumulation of CD8 T cells and NK cells, there was limited recruitment of gamma-delta T cells 
within the tumour. Furthermore, while CD8 T cells and NK cells up-regulated anti-tumour molecules, the remaining gamma-delta T cells failed to increase IFN-gamma and cytotoxic 
enzymes.
In search for underlying cellular regulators of gamma-delta T cell responses, we investigated the nature and roles of myeloid cells. We observed an inverse association between 
CD11b+Gr1+Ly6G+ myeloid cells and gamma-delta T cell frequencies in the tumour environment. Importantly, this effect was not mediated by CD11b+Gr1+Ly6C+ myeloid cells. 
Furthermore, injection of anti-Gr1 antibody substantially increased gamma-delta T cell numbers.
Conclusion: Our data reveal, for the first time, that tumour-associated myeloid cells specifically inhibit gamma-delta T cells. Ongoing studies will decipher the mechanism(s) by which 
CD11b+Gr1+Ly6G+ myeloid cells exclusively target gamma-delta T cells. A better understanding of this dynamic crosstalk may open new immunotherapeutic avenues to exploit the 
anti-tumour properties of gamma-delta T cells.

P.A.08.12
CD28-costimulation in the presence of TGF-ß and IL-15 induces the differentiation of Vδ2 γδ T cells into a T-Helper 9 like phenotype

C. Peters, H. Oberg, D. Wesch, D. Kabelitz; 
Institute of Immunology, Kiel, Germany.

Introduction: Vδ2 T cells represent the major subset of γδ T cells within the peripheral blood. They recognize small phosphorylated antigens independently of MHC-presentation and 
are implicated in the defense against bacteria and tumor cells. In addition, immunoregulatory functions have been reported to be induced in the presence of TGF-β and IL-15. In our 
previous studies expanded Vδ2 T cells attenuated the proliferation of Staphylococcus aureus enterotoxin stimulated CD4+CD25- αβ T cells only if they were primed with CD28/CD3-
dependent activation in the presence of IL-15 and TGF-β.
Materials and Methods: To further analyze this suppressive effect we performed a gene-array analysis and verified the expression of genes of interest by qPCR. On protein-level the 
presence of different linage specific transcription factors and cytokines was detected by flow cytometry. The release of cytokines by differentially expanded Vδ2 T cells cultured alone 
or together with CD4+CD25- T cells was detected by bead-based multiplex analysis.
Results: The CD3/28-, TGF-β-, IL-15- expanded Vδ2 T cells produced large amounts of IL-9, which was accompanied by mediators like IL-5, IL-13, CXCL-13 and BAFF; but no IL-4 was 
detected. Even though they temporarily expressed genes related to regulatory T cells such as FoxP3, their phenotype completely differed from these and resembled more a TH9-
phenotype [Vδ2 γδ-TH9]. The suppression of CD4+CD25- T cell-proliferation presents an antagonizing effect of Vδ2 γδ-TH9 cells against the enterotoxin-induced TH1-reponse in αβ T 
cells.
Conclusion: The observed differentiation process towards Vδ2 γδ-TH9 cells might be involved in the pathogenesis of allergy.

P.A.08.13
zoledronic acid boosts gd T cells anti-leukemic activity in children receiving an haplo ab/CD19 depleted graft

I. Airoldi1, A. Bertaina2, A. Petretto1, B. Lucarelli2, A. Zorzoli1, G. Barbarito1, P. Merli2, C. Lavarello1, L. Brescia2, V. Bertaina2, E. Inglese1, G. Milano2, V. Pistoia1, L. Moretta1, F. Locatelli2; 
1Istituto Giannina Gaslini, Genova, Italy, 2Deparment of Pediatric Hematology and Oncology, IRCCS Bambino Gesù Children’s Hospital, Roma, Italy.

Background: A new method of graft manipulation based on physical removal of αβ+ T cells/CD19+ B cells, leaving mature NK and γδ T cells in the graft, was recently employed for HLA-
haploidentical HSCT. We demonstrated that γδ T cells collected from transplanted patients are endowed with killing capacity of leukemia cells after ex vivo treatment with zoledronic 
acid (ZOL). We hypothesized that infusion of ZOL in transplanted patients receiving this type of graft may boost γδ T cell cytotoxic activity against ALL and AML blasts.
Methods: Thirty-three patients with acute leukemias received HSCT and most of them were treated with ZOL within 1 month after HSCT and then every 28 days for at least 2 times. 
γδ T cells before and after ZOL treatment were studied till at least 7 months by high-resolution mass spectrometry, flow-cytometry, and degranulation assay.
Results: Proteomic analysis of γδ T cells from patients showed that starting from the first infusion, ZOL caused an up-regulation of proteins involved in activation processes and 
immune responses, paralleled by a down-regulation of proteins involved in proliferation. These findings are consistent with induction of Vδ2 differentiation paralleled by increased 
cytotoxicity of both Vδ1 and Vδ2 cells against primary leukemia blasts. Cytotoxicity was further increased in Vδ2 cells, but not in Vδ1 lymphocytes, in patients that received more than 
one treatment.
Conclusion: Our results provide a robust biological rationale for
implementing clinical trials with ZOL infusions in the post-transplant setting
aimed at reducing the risk of leukemia recurrence.
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P.A.08.14
Generation of non-secreted isoform of IL-4 in human γδ T-cells: Interplay between cell death and epigenetic modification

J. Bhat1, J. Sosna1, E. Quabius1,2, J. Fritsch1, S. Schuetze1, D. Adam1, D. Kabelitz1; 
1Institute of Immunology, Kiel, Germany, 2Department of Otorhinolaryngology, Head and Neck Surgery, Christian-Albrechts-University, Kiel, Germany.

Introduction: Expression of a non-secreted isoform of IL-4 (IL-4δ13) has been reported in association with either apoptosis in healthy individuals and HIV patients or with neonatal Th2 
cells polarization. However, the subsequent signaling pathway involved in IL-4δ13 expression and the impact of epigenetic modification is not known. We studied the effect of valproic 
acid (VPA) a well-known histone deacetylase inhibitor on γδ T-cells from healthy individuals.
Materials and Methods: Flow cytometric analysis of T-cells gated for live cells only was performed for surface markers and intracellular cytokine expression. ENCODE database 
analysis was performed to identify transcription factors involved, some of which were validated by western blot. Histone acetylation level was measured following treatment with 
distinct cell death pathway inhibitors using western blot analysis.
Results: In comparison to αβ T-cells, γδ T-cells showed T-cell subset-specificity for VPA-induced cytotoxicity. Levels of intracellular co-expression of IL-4δ13 and IL-4Rα were 
significantly increased after VPA treatment, in a dose-dependent manner. Furthermore, a set of transcription factors was identified which might be involved in associated signaling 
cascades. Expression of transcription factors was regulated by inhibitors of cell death pathways and induction of histone acetylation.
Conclusion: Expression of non-secreted form of IL-4 (IL-4δ13) emerges as a ‘combined’ molecular target to study cell death and T-cell differentiation. However, its potential effect 
at the level epigenetic modifications requires further consideration. Studies on such molecular mechanisms might help in designing immunotherapeutic strategies or diseases like 
autoimmune diseases and HIV.

P.A.08.15
TCRgd+ T-LGL cells are effector TCRgd+ T cells with disturbed proliferation and apoptosis

M. J. Kallemeijn1, Y. Sandberg1, A. F. Muggen1, I. L. Wolvers-Tettero1, D. de Ridder2, J. J. van Dongen1, A. W. Langerak1; 
1Erasmus MC, Rotterdam, Netherlands, 2TU Delft, Delft, Netherlands.

Introduction: based on T-cell receptor (TCR) molecules T-cells are distinguished into TCRab+ and TCRgd+ T-cells. TCRgd+ T-cells are functionally and antigenically different 
since they can respond to (non)peptide antigens with or without MHC-molecules on antigen-presenting cells. Chronic (antigenic) stimulation of TCRgd+ T-cells might result in a 
lymphoproliferation, and ultimately a T-cell large granular lymphocyte (T-LGL) leukemia. T-LGL leukemia is a rare disease of which the pathogenesis is poorly understood.
Materials and methods: To gain more insights in the TCRgd+ T-LGL leukemia pathogenesis we compared normal and aberrant TCRgd+ T-cells by means of immunophenotyping, gene-
expression profiling (GEP), next-generation sequencing and whole-exome sequencing (NGS, WES).
Results: Based on immunophenotypic analysis we found the Vg9/Vd1/2 phenotype to be most predominant in TCRgd+ T-LGL cases, which is in line with our NGS-data of the normal 
TCRgd+ T-cell repertoire of age-matched healthy controls. Furthermore, upon cell sorting and GEP of normal and aberrant TCRgd+ T-cells, TCRgd+ T-LGL cells correlated most with 
the effector subset of normal TCRgd+ T-cells. Yet, TCRgd+ T-LGL cells showed distinct transcriptomes, with up-regulation of proliferation- and tumorigenesis-related genes, and down-
regulation of apoptosis-related genes. Moreover, similar canonical pathways and processes were found in the WES data analysis, which are currently studied in more detail.
Conclusion: Collectively our data suggest that TCRgd+ T-LGL cells originate from the most common antigen-experienced TCRgd+ T-cell population in adult peripheral blood based on 
similarities in immunogenetics and transcriptome, and that they have undergone a transformation with an imbalance in proliferation and apoptosis, eventually contributing to the 
pathogenesis.

P.A.08.16
Combined IL-12/IL-18 supersedes TCR-stimulation for induction of IFN-γ and for a potent antitumoral activity in human γδT cells

C. Welker1, H. Ziegler1, R. Handgretinger1, H. Rammensee2, K. Schilbach1; 
1Children’s University Hospital Tübingen, Tübingen, Germany, 2Interfaculty Institute for Cell Biology, Department of Immunology, University of Tübingen, Tübingen, Germany.

Introduction: Human γδT cells are a minor population in peripheral blood lymphocytes, yet predominate in the tissues. There they built a first line of defense against pathogens and 
malignancies via a plethora of different effector mechanisms. IL-12/IL-18 act synergistically to enhance the production of IFN-γ in ligand-activated T cells. Since γδT cells have a ready-
to-go-status we wondered whether proinflammatory IL-12 and IL-18 can stimulate IFN-γ-production and antitumoral activity in γδT cells in the absence of TCR stimuli.
Material & Methods: γδT cells, isolated from blood lymphocytes were stimulated for 3 days with IL-12, IL-18 or IL-12/IL-18 in the presence or absence of a TCR-stimulus. Cytokine 
production, cytolytic marker molecules and antitumoral activity - using an impedance-based cytotoxicity assay - were analyzed thereafter.
Results: IL-12/IL-18-combination synergized and potentiated IFN-γ-production in γδT cells, the main cytokine secreted by γδT cells when stimulated by either IL-12 or IL-18. A TCR 
stimulus was not required for the activation of γδT cells and did not intensify the cytokine release. IL-12/IL-18-stimulated γδT cells efficiently eliminated diverse tumor entities. 
While an additional TCR-stimulus enhanced the cytotoxic effects of single cytokine treatments, IL-12/IL-18-combination alone was sufficient to induce a major antitumoral response. 
Remarkably, the cells were able to effectively kill tumor targets at physiological E:T-ratios down to 0.5:1.
Conclusion: Here, we show that the ex vivo stimulation of human peripheral γδT cells with a combination of IL-12 and IL-18 supersedes TCR-ligation and provokes a potent cytolytic 
antitumoral activity by γδT cells.
CW was supported by the Jürgen-Manchot-Stiftung

P.A.08.17
TIM3 on γδ T cells is associated with malaria exposure and dysfunctional cells

E. M. Eriksson1,2, L. J. Ioannidis1,2, S. Karl1,2, Q. Y. Tan1, D. P. Poole3,2, L. J. Robinson1,4, A. B. Carmagnac1, I. Betuela4, P. M. Siba4,5, D. S. Hansen1, I. Mueller1, L. Schofield1,5; 
1Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 2The University of Melbourne, Melbourne, Australia, 3Monash University, Melbourne, Australia, 4Papua New 
Guinea Institute of Medical Research, Goroka, Papua New Guinea, 5James Cook University, Townsville, Australia.

γδ T cells play an essential role in the immune response to malaria infection. However, regulation of γδ T cell responses has not been evaluated extensively. This study focused on 
determining the expression of T-cell immunoglobulin domain and mucin domain 3 (TIM3) on γδ T cells in individuals living in malaria endemic areas. TIM3 negatively regulate T cells, 
thus expression may affect γδ T cell responses and disease outcomes.
We analyzed TIM3 expression on γδ T cells in a malaria mouse model and in 134 children aged 5-10 years living in malaria endemic areas of Papua New Guinea. In mice, TIM3 
expression was upregulated following malaria infection and was maintained both after clearance of infection and in chronically infected mice. In malaria-exposed individuals, 
the frequency of TIM3+ γδ T cells was increased compared to healthy controls from non-malaria endemic areas. Furthermore, children with recent P. vivax infection had a lower 
proportion of TIM3 expressing γδ T cells compared to children with recent P. falciparum infection or co-infections with multiple species. Functional assessment demonstrated that 
presence of TIM3 on the surface was related to lack of cytokine production and cytotoxic capacity following stimulation. Additionally, increased TIM3 expression was associated with 
asymptomatic infection rather than clinical disease.
In conclusion, individuals from malaria endemic areas have atypical TIM3 expression on γδ T cells associated with continuous malaria exposure. Our findings show that TIM3 expression 
renders γδ T cells unresponsive to subsequent stimulation and may contribute to modified immunopathogenesis.
NHMRC grant # APP1067222

P.A.08.18
A phenotypic and functional re-evaluation of human Vδ2(+) T cells across healthy individuals

P. L. Ryan1, N. Sumaria2, N. Izotova2, M. S. Hasan3, L. A. Bergmeier3, D. J. Pennington2; 
1Centre for Adult Oral Health, Institute of Dentistry, Barts and The London School of Medicine and Dentistry, Queen Mary University of London, London, United Kingdom, 2Centre for 
Immunobiology, Blizard Institute, Barts and The London Medical School, Queen Mary University of London, London, United Kingdom, 3Centre for Clinical and Diagnostic Oral Sciences, 
Institute of Dentistry, Queen Mary University of London, London, United Kingdom.

Human γδ T cells display potent responses to a spectrum of pathogens and malignancies. Of particular interest are those that express a γδ T cell receptor incorporating TCRδ-chain 
variable-region-2 (Vδ2(+) T cells). These cells are uniquely activated by phosphoantigens (pAgs) such as HMB-PP and IPP that accumulates in transformed eukaryotic cells, or in 
healthy cells exposed to aminobisphosphonates. Indeed, methods used to boost Vδ2(+) T cell cytotoxic activity against solid tumour targets have been used in clinical trials but to date 
have shown mixed patient responses. Therefore there is a pressing need to re-evaluate Vδ2(+) T cell functional variation at the level of the individual to help improve immunotherapy 
outcomes.
Re-evaluation of conventional Vδ2(+) T cell surface markers in 63 healthy individuals showed that CD45RA is not a reliable marker for accurate representation of Vδ2(+) T cells. An 
alternative marker set (CD28, CD27, and CD16) unambiguously identifies four Vδ2(+) T cell subsets which can be used to subdivide human individuals into six stable “Vδ2-profiles”. 
Analysis of these profiles from healthy individuals demonstrate the spectrum of Vδ2(+) T cell phenotypes ranging from individuals with a high proportion of the highly proliferative 
γδ(28+) [CD28+CD27+CD16-] subset to those with a γδ(16+) [CD28-CD27-CD16+] phenotype exhibiting reduced proliferative ability but increased cytotoxic marker expression and function.
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In conclusion, the use of CD28, CD27 and CD16 to phenotype Vδ2(+) T cells highlights the significant heterogeneity in the human population dividing individuals into distinct “Vδ2-
profiles” which will be useful in predicting responsiveness in Vδ2(+) T cell immunotherapies.

P.A.08.19
Casein Kinase 2 regulates AKT signaling to promote the survival of normal and leukemic γδ T-cells

S. T. Ribeiro, J. C. Ribot, J. T. Barata, B. Silva-Santos; 
Instituto de Medicina Molecular, Lisboa, Portugal.

The thymus is the major site for normal and leukemic T-cell development. While significant progress has been made in our understanding of human αβ thymocyte development, the 
molecular determinants of their γδ T-cell counterparts remain poorly described. Here we disclose an unanticipated dependence of healthy γδ thymocyte survival on the activity of 
Casein Kinase 2 (CK2), a serine-threonine protein kinase whose pro-survival and anti-apoptotic functions have been mostly described in cancer cells. By studying pediatric thymic 
samples and the γδ T-cell acute leukemia (T-ALL) cell line, PEER, and combining specific chemical inhibition and immunoblotting, we show that CK2 regulates the AKT signaling 
pathway towards promoting the survival of normal and leukemic γδ T-cells. Moreover, we demonstrate that CK2 activity is positively regulated by TCR/CD3 stimulation in normal 
γδ thymocytes, and further upregulated in γδ T-ALL by CD27 costimulatory signals. In both healthy and transformed γδ T-cells, CK2 inhibition leads to G2/M cell cycle arrest and 
apoptosis. Collectively, these data identify CK2 as a novel determinant of the survival of γδ T-cells, and may have important implications for both hematology and immunotherapy.
Funding: European Research Council (StG_260352) and Fundação para a Ciência e Tecnologia (EXPL/IMI-IMU/0170/2013; PTDC/SAU-ONC/113202/2009; PTDC/SAU-ONC/122428/2010; 
SFRH/BD/84123/2012 and SFRH/BPD/78135/2011)

P.A.08.20
Retinoic acid modulates IL-17 production by γδ T cells to attenuate autoimmune disease

M. Raverdeau, K. H. Mills; 
Trinity Biomedical Sciences Institute, Dublin, Ireland.

Retinoic acid (RA) is implicated in a broad range of well-studied pre- and post-natal functions, but its involvement in the immune system is only beginning to be addressed. We have 
examined the effect of retinoids on T cells and found that RA exerts an anti-inflammatory function on γδ T cells involved in a number of autoimmune diseases. We have reported that 
RA has a protective effect in a murine model of colitis by switching the cytokine production by γδ T cells and type 3 innate lymphoid cells from IL-17 to IL-22, which plays an essential 
role in barrier repair and anti-microbial peptide production. Furthermore, treatment of T cells with RA suppressed production of IL-17 and IFNγ and strongly attenuated their ability 
to induced disease in experimental autoimmune encephalomyelitis (EAE), a murine model for multiple sclerosis. Interestingly, treatment of γδ T cells with RA or removal of γδ T cells 
from a bulk population of T cells significantly reduced their capacity to induce EAE, demonstrating a critical pathogenic role for γδ T cells in this autoimmune disease. IL-17 is a key 
pathogenic cytokine in psoriasis, with dermal γδ T cells constituting a major source of IL-17A in mice and in humans with psoriasis. We found that RA suppressed IL-17 expression by 
dermal γδ T cells. We are currently assessing the efficacy of RA in a mouse model of psoriasis. Thus the anti-inflammatory property of RA on γδ T cells underlines its potential as a 
therapeutic against several T cell-mediated autoimmune disorders.

P.A.08.21
CD8αα costimulation to γδT cell receptors involves diverse molecular interactions with ligands that include MHC class I-like molecules

W. Scheper1, S. Hol1, S. Heijhuurs1, G. J. J. Kierkels1, M. Nishimura2, P. Kavathas3, Z. Sebestyen1, J. Kuball1; 
1Department of Hematology and Laboratory of Translational Immunology, University Medical Center Utrecht, Utrecht, Netherlands, 2Department of Surgery, Loyola University Medical 
Center, Maywood, IL, United States, 3Departments of Laboratory Medicine and Immunobiology, Yale University School of Medicine, New Haven, CT, United States.

γδT cell receptors (TCRs) recognize a large variety of tumour-associated antigens in a manner that does not depend on classical antigen presentation, making these innate-like 
receptors valuable additions to currently pursued αβTCRs in gene-engineered tumour immunity. However, the molecular mechanisms of antigen recognition by γδTCRs are still poorly 
understood. We previously identified CD8αα on γδT cells as a coreceptor for tumour-reactive γδTCRs. Here, we demonstrate that CD8αα-dependent γδTCRs can redirect CD4+ T cells 
against multiple tumour targets after cotransfer of the CD8α gene. Mapping of molecular interaction requirements of CD8αα by site-directed mutagenesis and blocking experiments 
suggest diverse ligands, including classical MHC-like molecules, that mediate either signalling through CD8α or adhesion only. The here-described diversity of interaction partners 
of CD8αα and its opposing functional roles are in line with innate-like activation modes of γδT cells, and adds a novel level of complexity to the molecular demands for γδT cell 
activation. Thus, clinical efforts utilizing γδT cells or their individual receptors need to take such heterogeneity in activation mechanisms into consideration.

P.A.08.22
Phosphoantigen excretion by Plasmodium falciparum infected erythrocytes and gametocytes

C. Liu1, B. Lindberg2, N. Emami2, I. Faye2, I. Parmryd1; 
1Department of Medical Cell Biology, Uppsala University, Uppsala, Sweden, 2Department of Molecular Biosciences, the Wenner-Gren Institute, Stockholm University, Stockholm, Sweden.

Introduction: Vγ9Vσ2 T cells is the dominant γσ T cell subset in human peripheral blood and they make up around 3% of total T cells. Vγ9Vσ2 T cells are stimulated by small molecules 
with phosphate groups, phosphoantigens, of which the best characterized are isopentenyl pyrophosphate (IPP), an intermediate of the mevalonate pathway - the only isoprenoid 
synthesis pathway in mammals and (E)-4-Hydroxy-3-methyl-but-2-enyl pyrophosphate (HMBPP), an intermediate of the non-mevalonate pathway that is found in bacteria, plants 
and parasites. The proliferation of Vγ9Vσ2 T cells requires the presence of phosphoantigens and can thus be used to assess if there are phosphoantigens in solutions.
Method: Media from sterile-filtered parasite-infected erythrocyte or gametocyte cultures and human PBMCs (peripheral blood mononuclear cells), whose Vγ9Vσ2 T cell content had 
been determined, were co-incubated. After three days IL-2 was added to the cultures and after 11-12 days the number of Vγ9Vσ2 T cells was assessed.
Results: The media from erythrocytes infected with parasites at all four blood stages (ring, trophozoite, schizont and merozoite) stimulated Vγ9Vδ2 T cell proliferation. Also media 
from immature and mature gametocyte cultures stimulated Vγ9Vδ2 T cell expansion. We ascertained that the expansion was not caused by proteins in the media and that the 
erythrocytes had not ruptured.
Conclusion: Phosphoantigens are released by erythrocytes infected by parasites at all four human blood developmental stages as well as gametocytes.
Grants: This work was supported by grants from INFRAVEC (EU/FP7) to IF and the Swedish Research Council, AFA Insurance and Claes Groschinsky’s Foundation to IP.

P.A.08.23
Effect of intradermal BCG vaccination on circulating γδ T cells in a non-human primate model

J. R. Fenn1, A. D. White2, A. G. Dalgleish1, S. A. Sharpe2, M. D. Bodman-Smith1; 
1St. George’s, University of London, London, United Kingdom, 2Public Health England, Salisbury, United Kingdom.

Gamma delta (γδ) T-cells are an attractive target for intervention in cancer immunotherapy as they are able to kill a broad range of tumour types. Vγ2Vδ2 cells in particular are 
activated by the endogenous antigen isopentenyl pyrophosphate (IPP) which is commonly overproduced by tumour cells. Vγ2Vδ2 cells are also activated by BCG, which expresses the 
IPP homolog (E)-4-Hydroxy-3-methyl-but-2-enyl pyrophosphate (HMBPP). It is hypothesised that activation of Vγ2Vδ2 T-cells using BCG enables better killing of IPP overexpressing 
tumour cells. A factor hampering current research into the immunotherapeutic potential of this cell type is the fact that the Vγ2Vδ2 TCR involved in IPP mediated recognition is unique 
to primates. In this study we have characterised macaque Vγ2Vδ2 cells after intradermal BCG vaccination. We show that macaque Vγ2Vδ2 cells are phenotypically closely related 
their human counterparts and that BCG vaccination induces an increase in the frequency of these cells in peripheral blood as well as subtle changes in their inflammatory chemokine 
receptor expression.

P.A.08.24
The role of Hedgehog signaling in γδ T cells

K. Mengrelis, T. Crompton; 
Immunobiology section, Institute of Child Health, University College London, London, United Kingdom.

Introduction: Although αβ and γδ T cells derive from common multipotential thymic progenitors, the molecular mechanisms that regulate γδ T cell lineage commitment are not well 
understood. Hedgehog signaling pathway plays a role in the regulation of αβ T cell development, selection, activation and function whereas its contribution to γδ T cells is largely 
unknown. Here, we examine how Hh signaling affects γδ T differentiation, activation and function.
Materials and Methods: We use Shh+/-, Ihh+/- and Dhh-/- mice as well as GFP-Gli reporters and transgenic models where Hh-dependent gene transcription is constitutively active 
(Gli2A) or repressed (Gli2R) in T cells to examine the role of Hh signaling in the differentiation and distribution of thymic and peripheral γδ T cells.
Results: We show that Hedgehog proteins influence γδ T cell differentiation, cytokine production profile and cell surface phenotype in thymus, spleen and lymph nodes.
Conclusions: This study is important for elucidating the role of Hh signaling pathway in γδ T cell development and function in the thymus and the periphery.
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P.A.09 Germinal Centre Reaction - Part 1

P.A.09.01
Functional expression of CD137 (4-1BB) on T helper follicular cells

C. Alfaro1, J. I. Echeveste1, M. E. Rodriguez-Ruiz1, J. L. Solorzano1, J. L. Perez-Gracia1, M. A. Idoate1, J. M. Lopez-Picazo1, A. R. Sanchez-Paulete2, S. Labiano2, C. Oñate1, M. A. Aznar2, M. D. 
Lozano1, I. Melero1; 
1Clinica Universidad de Navarra, Pamplona, Spain, 2Centro de Investigacion Medica Aplicada, Pamplona, Spain.

CD137 (4-1BB) is a surface marker discovered on activated T lymphocytes. However, its expression pattern is broader and has also been described on activated NK cells, B-cells and 
myeloid cells including mature dendritic cells. In this study, we have immunostained for CD137 on paraffin-embedded lymphoid tissues including tonsils, lymph nodes, ectopic tertiary 
lymphoid tissue in Hashimoto thyroiditis and cancer. Surprisingly, immunostaining mainly decorates intrafollicular lymphocytes in the tissues analyzed, with only scattered staining 
in interfollicular areas. Moreover, pathologic lymphoid follicles in follicular lymphoma and tertiary lymphoid tissue associated to non-small cell lung cancer showed a similar pattern 
of immunostaining. Multicolor flow cytometry demonstrated that CD137 expression was restricted to CD4+ CXCR5+ follicular T helper lymphocytes in tonsils and lymph nodes. Short 
term culture of lymph node cell suspensions in the presence of an agonist anti-CD137 mAb results in the functional upregulation of TFH cells, including CD40L surface expression and 
cytokine production, in three out of six cases. As a consequence, immunostimulatory monoclonal antibodies, anti-CD137 mAb such as urelumab and PF-05082566 should be expected 
to primarily act on this lymphocyte subset, thus modifying ongoing humoral immune responses.

P.A.09.02
Follicular helper T cells promote liver pathology in mice during Schistosoma japonicum infection

C. Su; 
Department of Pathogen Biology and Immunology, Jiangsu Key Laboratory of Pathogen Biology, Nanjing Medical University, Nanjing, China.

Following Schistosoma japonicum (S. japonicum) infection, granulomatous responses are induced by parasite eggs trapped in host organs, particular in the liver, during the acute stage 
of disease. While excessive liver granulomatous responses can lead to more severe fibrosis and circulatory impairment in chronically infected host. However, the exact mechanism 
of hepatic granuloma formation has remained obscure. In this study, we for the first time showed that follicular helper T (Tfh) cells are recruited to the liver to upregulate hepatic 
granuloma formation and liver injury in S. japonicum-infected mice, and identified a novel function of macrophages in Tfh cell induction. In addition, our results showed that the 
generation of Tfh cells driven by macrophages is dependent on cell-cell contact and the level of inducible costimulator ligand (ICOSL) on macrophages which is regulated by CD40-
CD40L signaling. Our findings uncovered a previously unappreciated role for Tfh cells in liver pathology caused by S. japonicum infection in mice.

P.A.09.03
Impairment of follicular helper and regulatory T cells is associated with skewed B cell maturation in HIV-infected spleens

A. Rouers1, L. Colineau1, T. Yamamoto2, Y. Xu3, A. Urrutia1, H. Pham4, S. Cardinaud1, A. Samri5, K. Dorgham5, P. Coulon1, R. Cheynier6, A. Hosmalin7, E. Oksenhendler8, A. Six4, A. D. Kelleher3, J. 
Zaunders9, R. A. Koup2, B. Autran5, A. Moris1, S. Graff-Dubois1; 
1Sorbonne Université, UPMC, UMR1135, CNRS ERL 8255 CIMI-Paris, Paris, France, 2Immunology Laboratory, Vaccine research center, National Institute of Allergy and Infectious Diseases 
(NIAID), NIH, Bethesda, MD, United States, 3The Kirby Institute for Infection and Immunity in Society, University of New South Wales, Sydney, Australia, 4Sorbonne Universités, UPMC Univ 
Paris 06, UMRS 959, Immunology-Immunopathology-Immunotherapy (I3), Paris, France, 5Sorbonne Université, UPMC, UMR1135, CIMI-Paris, AP-HP, Hôpital Pitié Salpêtrière, Department 
of immunology, Paris, France, 6INSERM U1016, CNRS UMR8104, Université Paris Descartes, Institut Cochin, Paris, France, 7INSERM U1016, CNRS UMR8104, Université Paris Descartes, 
Institut Cochin, AP-HP, Hôpital Cochin, Paris, France, 8Université Paris Diderot, Assistance Publique-Hôpitaux de Paris, Département d’Immunologie Clinique, Hôpital Saint-Louis, Paris, 
France, Paris, France, 9St. Vincent’s Centre for Applied Medical Research, St. Vincent’s Hospital, Sydney, Australia.

Introduction: Follicular helper T (Tfh) cells within secondary lymphoid organs control multiple steps of B cell maturation and antibody (Ab) production. HIV-1 infection is associated 
with an altered B cell differentiation and Tfh isolated from lymph nodes of HIV-infected (HIV+) individuals provide inadequate B cell help in vitro. However, the mechanisms underlying 
this impairment of Tfh function are not fully defined.
Materials and Methods: Using a unique collection of splenocytes, we compared the frequency, phenotype and transcriptome of Tfh subsets in spleens from HIV negative (HIV-) and 
HIV+ subjects.
Results: We observed an increase of CXCR5+PD-1highCD57-Tfh and germinal center (GC) CD57+ Tfh in HIV+ spleens. Both subsets showed a reduced mRNA expression of the 
transcription factor STAT-3, co-stimulatory, regulatory and signal transduction molecules as compared to HIV- spleens. Similarly, Foxp3 expressing follicular regulatory T (Tfr) cells 
were increased, suggesting sustained GC reactions in chronically HIV+ spleens. As a consequence, GC B cell populations were expanded, however complete maturation into memory B 
cells was reduced in HIV+ spleens where we evidenced a compromised production of B cell-activating cytokines such as IL-4 and IL-10.
Conclusion: Collectively our data indicate that, although Tfh proliferation and GC reactions seem to be ongoing in HIV-infected spleens, Tfh “differentiation” and expression of 
costimulatory molecules is skewed with a profound effect on B cell maturation.

P.A.09.04
T-cell STAT3 is required for the maintenance of humoral immunity to LCMV

M. Grusdat1, D. R. McIlwain2, K. S. Lang3, P. A. Lang1; 
1Department of Molecular Medicine II, Heinrich-Heine-University Düsseldorf, Düsseldorf, Germany, 2Department of Gastroenterology, Hepatology, and Infectious Diseases, Heinrich-Heine-
University Düsseldorf, Düsseldorf, Germany, 3Institute of Immunology, Medical Faculty, University of Duisburg-Essen, Essen, Germany.

STAT3 is a critical transcription factor activated downstream of cytokine signalling and is integral for the function of multiple immune cell types. Human mutations in STAT3 cause 
primary immunodeficiency resulting in impaired control of a variety of infections, including reactivation of latent viruses. In this study, we investigate how T-cell functions of STAT3 
contribute to responses to viral infection by inducing chronic lymphocytic choriomeningitis virus (LCMV) infection in mice lacking STAT3 specifically in T cells. Although mice with 
conditional disruption of STAT3 in T cells were able to mount early responses to viral infection similar to control animals, including expansion of effector T cells, we found generation of 
T-follicular helper (Tfh) cells to be impaired. As a result, STAT3 T cell deficient mice produced attenuated germinal center reactions, and did not accumulate bone marrow virus specific 
IgG-secreting cells, resulting in failure to maintain levels of virus-specific IgG or mount neutralizing responses to LCMV in the serum. These effects were associated with reduced 
control of viral replication and prolonged infection. Our results demonstrate the importance of STAT3 in T cells for the generation of functional long-term humoral immunity to viral 
infections.

P.A.09.05
T follicular helper cell in human NALT and its critical role on CpG-DNA-mediated adjuvant effect on antibody enhancement

A. Aljurayyan1, R. Sharma2, N. Upile2, C. Vaughan2, C. Xie2, H. Beer2, M. McCormick3, P. Achar3, S. Gordon1, Q. Zhang1; 
1University of Liverpool, Liverpool, United Kingdom, 2Alder Hey Children’s Hospital, Liverpool, United Kingdom, 3Royal Liverpool University Hospital, Liverpool, United Kingdom.

Background: T Follicular helper cells (TFH) are important for germinal centre function and antibody response. Therefore it may be an effective strategy to enhance vaccine 
immunogenicity by promoting TFH numbers/function in humans. Adenotonsillar tissues are nasopharynx-associated lymphoid tissue (NALT) and important in response to intranasal 
vaccination. We analysed TFH numbers and function in NALT from children and adults and studied whether and how CpG-DNA promotes TFH function leading to enhancement of 
mucosal immunity to influenza. Methods: Mononuclear cells (MNC) were isolated from adenotonsillar tissue of children and adults, and TFH number and function were analysed by 
flowcytometry. Purified CXCR5+TFH were co-cultured B cells with/without influenza antigens and CpG-DNA. Haemagglutinin (HA)-specific antibody production was analysed by ELISA/
Elispot.
Results: A prominent number of TFH were identified in NALT which were considerably higher than PBMC, and the TFH number in children was higher than in adults. NALT TFH express 
high levels of IL-21 and that were important for B cell antibody production. Co-culture of purified TFH but not non-TFH with B cells promoted antibody production. Stimulation by CpG-
DNA significantly increased TFH number that was correlated with HA-specific antibody production following influenza antigen stimulation. Co-incubation with plasmacytoid dendritic 
cells significantly enhanced the CpG-DNA-mediated antibody production.
Conclusion: A prominent number of TFH were shown in human NALT that were highly active in B cell-help for antibody production. CpG-DNA promoted NALT TFH cells which correlated 
with enhancement of HA-specific antibody production. To enhance vaccine immunogenicity by promoting TFH function may be an effective vaccination strategy.
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P.A.09.06
T follicular helper, but not Th1, cell differentiation in the absence of conventional dendritic cells

M. W. Dahlgren1, T. Gustafsson-Hedberg2, M. Livingston2, H. Cucak1, S. Alsén2, U. Yrlid2, B. Johansson-Lindbom1; 
1Immunology section, Department of Experimental Medical Science, Lund University, Lund, Sweden, 2Department of Microbiology and Immunology, Mucosal Immunobiology and Vaccine 
Center, Institute of Biomedicine, University of Gothenburg, Gothenburg, Sweden.

Germinal Center (GC) formation and long-lived IgG responses are dependent on cognate interactions between B cells and CXCR5+CD4+ T follicular helper (Tfh) cells. Tfh cell 
differentiation is thought to be initiated in association with priming of naïve T cells by conventional dendritic cells (cDCs), but whether cDCs are absolutely required for this process 
has not been formally addressed. To investigate this, we have used mice that express the human diphtheria toxin receptor (DTR) under control of the CD11c promoter, which allows 
selective depletion of CD11c expressing cells in vivo by diphtheria toxin (DTx) injections. Following immunization with protein antigen together with the adjuvant poly I:C, CD4+ T cell 
expansion was heavily reduced when cDCs were depleted. Antigen-specific T cell proliferation could however be restored when mice were given a higher antigen dose and, when 
antigen was not limiting, we found a redundancy in CD4+ T cell priming ability between B cells, inflammatory monocytes and possibly plasmacytoid DCs. Under this condition, cDC 
depletion did not impair Tfh cell differentiation nor GC formation. In contrast, Th1-associated T-bet expression and IFN-γ production were both markedly reduced regardless of antigen 
dose. Consistently, cDC-depleted mice also displayed impaired Th1-associated IgG2a/c isotype switching, while both primary and recall IgG1 responses were of comparable quantity 
and quality. Taken together, our results demonstrate that cDCs are essential for the pI:C driven Th1-response and associated switching to complement-fixing isotypes, while Tfh cell 
differentiation and GC responses can occur in the absence of cDCs.

P.A.09.07
Regulation of AID by PARP

S. Tepper1, J. Janzen2, K. Böttcher1, B. Jungnickel1; 
1Department of Cell Biology, Institute of Biochemistry and Biophysics, Center for Molecular Biomedicine, Friedrich-Schiller University, Jena, Germany, 2Institute of Clinical and Molecular 
Biology, Helmholtz Center Munich, Munich, Germany.

The activation-induced cytidine deaminase (AID) is the key enzyme for secondary immunoglobulin diversification during adaptive immune responses. AID introduces DNA lesions that 
initiate somatic hypermutation and class switch recombination in immunoglobulin loci of germinal center B cells, but nuclear AID activity also bears the risk of excessive or aberrant 
genetic changes which contribute to the generation of B cell malignancies. Therefore, the protein activity is tightly regulated, e.g. by nuclear/cytoplasmic shuttling and nuclear 
degradation.
We investigate whether exogenous DNA damage may affect regulation of the AID protein. We could show that induction of DNA damage by MMS, hydrogen peroxide, Etoposide and 
Cyclophosphamide leads to a reduced degradation of AID upon its translocation into the nucleus. Moreover, cellular AID protein distribution changes upon treatment with these drugs 
and nuclear AID levels increase.
Inhibitor and knockout studies indicate that the activation of Poly (ADP-ribose) polymerase (PARP) is required for the MMS effect. Moreover, PARP inhibition appears to influence 
somatic hypermutation in a positive way. Interestingly, PARP does not only play a role for the repair of AID induced lesions, but it also appears to be involved in limitation of AID’s 
activity on target immunoglobulin genes.
Our findings suggest a correlation between exogenous DNA damage and AID regulation via PARP, and we pursue these hints for a regulation of AID activity by PARP.
This work is supported by a PhD fellowship of the Ernst-Abbe-Foundation.

P.A.09.08
Analysis of vaccine adjuvant effect on B responses at cellular level

H. Vo, D. Piccioli; 
GSK Pharmaceutical Company, Siena, Italy.

Introduction: Vaccine adjuvants are substances administered in association with antigens in order to enhance the antigen-specific immune response and then the efficacy of a vaccine. 
The mechanism of action of adjuvants has not been completely characterized yet, but it is certainly related to B cell responses. The aim of this project is to investigate in details the 
antigen-specific B cell responses at cellular level, induced by licensed or developing adjuvants.
Method: We used a murine adoptive transfer system to increase the number of antigen-specific B cell population. The mice adoptively transferred with naïve antigen-specific B cells 
were immunized with the cognate antigen, in presence or absence of different adjuvants and the B cell responses were measured by flow cytometry.
Result: Preliminary data show that adjuvants induced a higher antigen-specific B cell response in terms of generation of IgM/IgD double negative and IgM+/IgD- switched B 
cells, as expected. The B cell response takes place mainly within the draining lymph nodes. Switched B cells proliferated, underwent to germinal center reaction and displayed a 
memory phenotype. Interestingly, in the spleen we observed only the generation of IgM+/IgD- switched B cells. Our approach is useful to dissect in details the B cell response and is 
consequently helpful to address the impact of different adjuvants on the magnitude and the quality of B cell response.

P.A.09.09
Plasma cell numbers decrease in bone marrow of old patients

A. Meryk1, T. Pritz1, B. Weinberger1, J. Lair2, M. Keller1, M. Ban2, M. Krismer2, B. Grubeck-Loebenstein1; 
1Institute for Biomedical Aging Research, Innsbruck, Austria, 2Department of Orthopedic Surgery, Innsbruck, Austria.

The BM is well understood to play a key role in plasma cell homing and survival in mice.In humans, BM plasma cells and their functions are less well characterized. In this study,we 
used paired bone biopsies from the femur shaft and blood samples from persons of different ages to analyze age-related changes of plasma and memory B cells. Our results 
demonstrated that plasma cells were mainly located in the BM, while a higher percentage of memory B cells was in the peripheral blood than in the BM. The frequency of plasma and 
memory B cells from both sources decreased with age, while immature and naive B cells were unaffected. An age-related decline of tetanus- and diphtheria-specific BM plasma cells 
was observed, whereas influenza A- and cytomegalovirus-specific BM plasma cells were not affected. With the exception of cytomegalovirus, peripheral antibody concentrations 
correlated with BM plasma cells of the same specificity, but were independent of antigen-specific peripheral blood memory B cells. Our results demonstrate that the BM houses 
decreased numbers of plasma cells in old age. The number of cells of certain specificity may reflect the number and time point of previous Antigen encounters and intrinsic age-related 
changes in the BM

P.A.09.10
The development of pro-inflammatory aglycosylated IgG antibodies is dependent on the pro-inflammatory cytokines IFN-γ and IL-17

S. Eschweiler1, Y. Bartsch1, C. Hess2, M. Ehlers1; 
1Institute for Systemic Inflammation Research, Lübeck, Germany, 2German Rheumatism Research Center, Berlin, Germany.

T cells are divided into pro-inflammatory and regulatory subsets. Accordingly, also regulatory B cells and plasma cells (PCs), exist. Besides cytokines, the other main mediators of 
activated and differentiated B cells are antibodies (Abs). Dependent on their subclass and their biantennary Fc glycosylation IgG Abs differ in their ability to engage specific FcγRs or 
C-type lectin receptors on immune cells. Thus, differentially glycosylated Abs also differ in their immunomodulatory potential.
To identify how these diverse glycoforms are produced, we investigated the role of Th1 and Th17 cells for the development of pro-inflammatory PCs.
Mice of different strains were immunized with either a T cell dependent or T cell independent model antigen +/- adjuvant to mimic distinct immune responses. The expression levels of 
the relevant glycosyltransferases (B4GalT1 and ST6Gal1) in antigen-specific PCs were analyzed via FACS. To assess antigen-specific IgG glycosylation, HPLC analysis was performed.
Here, we show that under pro-inflammatory conditions the glycosyltransferases are downregulated in PCs, resulting in the production of aglycosylated IgG Abs. In contrast, 
tolerogenic conditions lead to highly galactosylated and sialylated IgG Abs. Mice lacking IFN-γ receptor (IFN-γRI) and IL-17 receptor (IL-17R) fail to downregulate the 
glycosyltransferases in PCs under pro-inflammatory conditions leading to the production of galactosylated and sialylated IgGs. These and further results indicate, that antibody 
glycosylation is regulated on the plasma cell level.
Taken together, these investigations could contribute to understand the development of autoimmunity and to design therapeutic strategies to impede autoimmune disorders.
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P.A.09.11
Post-transcriptional mRNA regulation is essential for B cell antibody responses

M. D. Diaz-Munoz1, S. E. Bell1, E. Monzon-Casanova1, K. Fairfax2, A. F. Cunningham3, M. Gonzalez-Porta4, S. Andrews1, V. I. Bunik5, K. Zarnack6, T. Curk7, D. L. Kontoyiannis8, J. Ule9, M. 
Turner1; 
1The Babraham Institute, Cambridge, United Kingdom, 2Department of Immunology, Central Clinical School, Monash University, Melbourne, Australia, 3MRC Centre for Immune Regulation, 
Institute of Microbiology and Infection, School of Immunity and Infection, University of Birmingham, Birmingham, United Kingdom, 4European Molecular Biology Laboratory, European 
Bioinformatics Institute, Wellcome Trust Genome Campus, Cambridge, United Kingdom, 5A. N. Belozersky Institute of Physico-Chemical Biology and Faculty of Bioengineering and 
Bioinformatics, Lomonosov Moscow State University, Moscow, Russian Federation, 6Buchmann Institute for Molecular Life Sciences, Frankfurt, Germany, 7University of Ljubljana, Faculty 
of Computer and Information Science, Ljubljana, Slovenia, 8Division of Immunology, Biomedical Sciences Research Center “Alexander Fleming”, Vari, Greece, 9UCL Genetics Institute, 
Department of Genetics, Environment and Evolution, University College London, London, United Kingdom.

Post-transcriptional mRNA regulation by the RNA binding protein Elavl1/HuR shapes the cellular transcriptome and its translation into proteins. Expression of HuR in B cells is 
essential for B cell proliferation and class switch recombination (CSR). HuR deletion impairs Germinal Centre formation and antibody production after immunization. The mechanism 
by which HuR regulates cellular processes is revealed by multi-parameter measurement of RNA:HuR interactions, mRNAseq and ribosome profiling, which show that HuR is required 
for maintaining the mRNA splicing program within the cell. HuR controls mRNA splicing amongst hundreds of genes and HuR deficiency is linked with a global reduction in protein 
translation. Alternative splicing of Dlst, a subunit of the alpha-KGDH complex that controls TCA cycle flux, leads to high ROS levels and cell death after B cell activation with mitogens 
in the absence of HuR. ROS scavengers rescue proliferation and CSR of HuR KO B cells. In summary, HuR deficiency deregulates alpha-KGDH expression and activity, altering energy 
metabolism and ROS levels during B cell activation.

P.A.09.12
Differential expression of FCRLA in human lymphoid tissues

E. S. Reshetnikova, L. V. Mechetina, A. V. Taranin; 
Institute of Molecular and Cellular Biology SB RAS, Novosibirsk, Russian Federation.

FCRLA is an unusual member of Fc receptor-like family of molecules. FCRLA has been shown to be an ER resident protein expressed in B lymphocytes, capable of associating with 
intracellular immunoglobulins, it’s function remains unknown. In this work we studied FCRLA expression in human tonsil, spleen and PBL by means of 6-color flow cytometry.
All human studies were conducted with informed consent and approval from the local ethical committees. The following schemes were used to determine major subsets: CD19/IgD/
CD38/CD45/FCRLA/CD3 and FCRLA/IgD/IgG or IgM/CD45/CD27/CD19.
Staining with anti-FCRLA antibody gave a broad distribution of fluorescent signal intensity in all human tissues examined. Naive mature B cells were uniformly FCRLAmid. In spleen 
and tonsil FCRLA expression was upregulated during B cell activation and differentiation as judged by CD38 and CD27 staining, marking non-switched pre-germinal center cells as 
FCRLAbright. In PBL bright FCRLA staining was also typical for transitional B cells. FCRLA expression dramatically decreased in post-germinal center plasma cell precursors, and 
plasma cells were FCRLA-negative. IgG+ memory B cells were FCRLAdim, whereas IgM+, IgD+ and FCRL4+ memory B cells expressed FCRLA at the level comparable to naive mature 
B lymphocytes. Interestingly FCRLA expression revealed a small population of CD19-CD38-CD27+CD20+Ig+ B cells.
Our results suggest that FCRLA plays a role in the processes during early B cell activation. Differential expression of FCRLA makes it a good marker for dissecting B lymphocyte 
differentiation.
Work was supported by RFBR grants №№: 14-04-32364 and 13-04-01809.

P.A.09.13
Characterization of circulating HIV-specific B cells

A. Rouers1, B. Su2, J. Thevenot1, A. Samri3,4, L. Hocqueloux5, O. Lambotte6, H. Mouquet7, C. Moog2, S. Graff-Dubois1, A. Moris1,4; 
1CIMI-Paris Sorbonne Universités, UPMC Univ Paris 06 UMRS 1135 - INSERM U1135 – CNRS ERL 8255, Paris, France, 2INSERM U1109, Fédération de Médecine Translationnelle de 
Strasbourg, Université de Strasbourg, Strasbourg, France, 3CIMI-Paris Sorbonne Universités, UPMC Univ Paris 06 UMRS 1135 - INSERM U1135, Paris, France, 4AP-HP, Hôpital Pitié-Salpêtière, 
Department of Immunology, Paris, France, 5COREVIH Centre Poitou-Charentes, CHU Bretonneau, Tours, France Service de Maladies Infectieuses, CHR d’Orléans-La Source, Orléans, France, 
6AP-HP, Hôpital de Bicêtre, Service de Médecine Interne,, Le Kremlin Bicêtre, France, 7Laboratory of Humoral Response to Pathogens, Department of Immunology, Institut Pasteur, CNRS-
URA 1961, Paris, France.

HIV-1 infection is associated with impaired B cell functions. The frequency of anti-HIV B cells has been classically analyzed using B-cell Elispots. More recently the development 
of a fluorescent gp140 probe allowed the characterization of anti-HIV B cells using FACS. We are currently using B cell Elispots and the fluorescent-gp140 to characterize various 
parameters of circulating anti-HIV Envelope B cells.
PBMC from an HIV+ treated patient were differentiated into antibody-secreting B cells using R848+IL-2 and submitted to an Elispot assay to detect total and gp140-specific IgG and 
IgG2 responses. The frequency of CD19+ B cells secreting IgG and anti-gp140 IgG were 50% and 0.2% respectively. 5% of the anti-gp140 IgG were of IgG2 isotype. In parallel, whole 
PBMC were stained with the fluorescent-gp140. We detected 0,17% of gp140+IgG+ among CD20+ B cells. The frequency of gp140-specific B cells seems rather similar using the two 
technics, at least under our experimental conditions and for this patient.
Using the gp140-fluorescent probe and expression of CD21 and CD27 markers, we further characterized the phenotype of gp140-specific B cells. In this patient, IgG+ gp140-specific B 
cells corresponded mainly to resting memory B cells. This probe also offers the possibility to sort gp140-specific B cells. Two fractions, gp140+IgG+ and gp140+IgG- B cells, were sorted 
and immortalized using EBV+CpG. We are currently investigating the specificity and isotype of the sorted EBV immortalized B cells.
These technological developments will allow a better characterization of HIV-specific B cells in larger cohorts.

P.A.09.14
The role of the Syk/Shp1 kinase-phosphatase equilibrium in B-cell development and signaling

A. Alsadeq1,2, E. Hobeika1,3, D. Medgyesi1,3, K. Kläsener1,3, M. Reth1,3,4; 
1Max Planck Institute of Immunobiology and Epigenetics, Freiburg, Germany, 2Spemann Graduate School of Biology and Medicine (SGBM), Albert Ludwigs University, Freiburg, Germany, 
3Dept. of Immunolgy, Inst. of Biology III, Faculty of Biology, Albert Ludwigs University, Freiburg, Germany, 4BIOSS Centre for Biological Signalling Studies, Albert Ludwigs University, 
Freiburg, Germany.

Signal transduction from the B-cell antigen receptor (BCR) is regulated by the equilibrium between kinases (e.g. Syk) and phosphatases (e.g. Shp1). Previous studies showed that Syk-
deficient B cells have a developmental block at the
pro-/pre-B cell stage whereas a B-cell specific Shp1 deficiency promoted B1a cell development and led to autoimmunity. We generated B-cell specific Shp1 and Syk double knockout 
(dko) mice using the mb1-cre line and compared them to mice deficient for either Syk or Shp1. Unlike Syk-deficient animals, the dko mice can generate mature B cells, however, 
B-cell numbers are 20-fold reduced. The dko B-2 cells are all Syk-negative, whereas the peritoneal B-1 cells of these animals still express Syk indicating that there is a strong selection 
towards the few Syk positive cells in which the Cre activity was suppressed. This suggests that Syk is absolutely required for proper B1-cell development. The dko B2 cells cannot be 
stimulated via the BCR, whereas they are efficiently activated via toll-like receptors (TLR) or CD40. We also found that in dko pre-B cells the kinase Zap-70 is associated to the pre-BCR, 
suggesting that Zap-70 is important to promote B-cell maturation in the absence of Syk and Shp1. Together, our data show that a properly balanced kinase/phosphatase equilibrium is 
crucial for normal B-cell development and function.
This work was supported in part by the Excellence Initiative of the German Federal and State Governments through GSC-4, and EXC294 as well as by DFG funds through SFB746

P.A.09.15
Elucidation of IgH 3’ region regulatory role during B cell development via germline deletion

A. Saintamand1,2, P. Rouaud1,2, A. Garot1,2, M. Cogné1,2,3, Y. Denizot1,2; 
1Université de Limoges, Limoges, France, 2CNRS UMR 7276, Limoges, France, 3Institut Universitaire de France, Paris, France.

During B cell development, the immunoglobulin heavy chain locus (IgH) undergoes three recombination events. Before encountering the antigen, V(D)J recombination provides the 
diversity of the antigen repertoire. During the late stages of B cell development, somatic hypermutation (SHM) allows affinity maturation of antibodies and class switch recombination 
(CSR) allows B cells to acquire new effector functions. These events are tightly regulated by cis regulatory elements. At the 3’ end of the IgH locus, the major cis-regulatory element 
is the 3’ regulatory region (3’RR) which extends for 30 kb and contains 4 transcriptional enhancers. To clarify the role of the 3’RR on the B cell development, the laboratory has 
created a mouse model deleted for this region. Previous studies have shown that the 3’RR is dispensable for normal VDJ recombinations. In contrast, we have demonstrated a major 
involvement of the 3’RR during SHM and CSR. Indeed, deletion of the 3’RR nearly abrogates both of these mechanisms. However, we have identified and characterized a rare and 
still unknown phenomenon, the CSR towards IgD, which is enhanced in 3’RR deficient mice. Our work currently focuses on understanding the underlying mechanism of action of 
the 3’RR on the IgH locus during CSR. The results suggest that the 3’RR acts by targeting AID, the enzyme responsible for the DNA double strand break during the early step of this 
recombination, to the acceptor switch region.
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P.A.09.16
Survival of human circulating antigen-induced plasma cells is supported by plasma cell-niche cytokines and Tfh lymphocytes

A. Campos-Caro1, A. B. Ramos-Amaya1, B. Rodríguez-Bayona1, R. López-Blanco1, E. Andújar2, M. Pérez-Alegre2, J. A. Brieva1; 
1Hospital Universitario Puerta del Mar, Cádiz, Spain, 2Unidad de Genómica, Centro Andaluz de Biología Molecular y Medicina Regenerativa and CSIC, Seville, Spain.

Human circulating Ag-induced plasma cells (PCs) contain a high proportion of cycling cells. This study reveals that these PCs spontaneously proliferate in culture during 72 h, as 
determined by BrdU-uptake detection. Transcriptome analysis indicates that, in comparison with tonsil and bone marrow (BM) PCs, these PCs distinctively upregulate genes involved 
in cell division. Blood PC proliferation occurs simultaneously with increasing apoptosis rates, and is associated with PC survival. In addition, the proliferating activity of these PCs is 
enhanced by the addition of cytokines present in PC survival niches. Moreover, blood Ag-induced, but not BM, PCs exhibit the expression of molecules involved in the interaction 
between memory B cells and T follicular helper (Tfh) cells. In fact, purified circulating and tonsil Tfh cells increased IgG secretion by blood Ag-induced, but not by BM, PCs. This effect 
is exerted by augmenting blood PC survival through a mechanism partly dependent on cell contact. These results strongly suggest that the proliferating capacity of circulating Ag-
induced PCs contributes to their competitive migration to survival niches, either to long-living PC niches or to temporal niches present in reactive lymphoid organs and inflamed 
tissues, structures where Tfh cells appear to participate.

P.A.09.17
VprBP’s serine/threonine kinase activity supports V(D)J recombination by promoting expression of RAG1/2

N. M. Schabla, G. A. Perry, J. T. Fletcher, P. C. Swanson; 
Creighton University, Omaha, NE, United States.

Introduction: Our laboratory established that B lymphocyte-specific disruption of Viral protein r Binding Protein (VprBP) results in developmental arrest at the pro-to-pre B cell 
transition and impaired recombination of the immunoglobulin loci (Kassmeier et al. EMBO J. 2012). A recent paper (Kim, et al. Cell, 2013) demonstrated that VprBP possesses serine/
threonine kinase activity targeting histone H2A, leading us to hypothesize that this activity is required for V(D)J recombination.
Methods: Kim, et al. reported the synthesis of B32B3, a VprBP-specific inhibitor molecule. We synthesized B32B3, and confirmed its structure by nuclear magnetic resonance 
spectroscopy. To determine whether inhibition of VprBP disrupts V(D)J recombination, we treated Abelson-transformed pre-B cells (AMuLV cells) with either imatinib, which induces 
recombination and expression of a chromosomal GFP-reporter substrate, or both imatinib and B32B3, and analyzed the cells for GFP expression by flow cytometry. Levels of RAG1 
and RAG2 were compared between treatment groups by immunoblotting. For direct analysis of the recombination substrate, genomic DNA was isolated and subjected to PCR and 
southern blotting.
Conclusions: Simultaneous treatment of AMuLV cells with imatinib and B32B3 results in a 4-fold reduction in reporter expression compared with imatinib alone. Immunoblotting and 
southern blotting reveal this to be attributable to a reduction in successful recombination events due to reduced cellular RAG1 and RAG2 levels. We conclude that VprBP’s ser/thr 
kinase activity supports V(D)J recombination through positive regulation of Rag1/2 expression.
Acknowledgements: This work was funded by grants to PCS from the National Institutes of Health (AI091748 and GM102487).

P.A.10 B Cells in Autoimmunity and Tolerance

P.A.10.01
Repertoire of anti-ADAMTS13 specific B-cells from the spleen of acquired Thrombotic Thrombocytopenic Purpura (aTTP) patients

M. Skowronska, M. Schaller, J. A. Kremer Hovinga; 
University Hospital Bern, Inselspital, Bern, Switzerland.

Introduction: Autoantibodies that neutralize and/or accelerate the clearance of ADAMTS13 cause aTTP. We investigated anti-ADAMTS13-specific B-cells and the total IgG repertoire in 
the spleen, a major reservoir of antigen-specific B-cells.
Methods: Splenic mononuclear cells of seven aTTP patients of which two had been treated with Rituximab (anti-CD20) were sorted by flow-cytometry into naïve, unswitched and 
switched memory B-cells and plasma cells and were then analysed for frequencies of highly positive anti-ADAMTS13 B-cells. Library consisting of the antibody cDNA from each 
B-cell population was deep sequenced on MiSeq Ilumina. In addition, anti-ADAMTS13 specific IgG bearing cells were individually sorted. Gene transcripts of single cells were reverse-
transcribed followed by nested PCR of IgG heavy/light chains. Alignment of all obtained antibody sequences and (VH) recombination was analysed using IMIGT/V-QUEST. VDJ 
pairings were visualized with Circos software.
Results: Anti-ADAMTS13 cells were detected in all patient spleens (average 0.1% among B-cells). Deep sequencing of the total B-cell repertoire revealed ~3 million productive 
sequences of which ~2% were of IGHV1-69. Splenic anti-ADAMTS13 specific B-cells of four aTTP patients revealed 83 antibodies sequences. Most frequently used V-genes were 
IGHV1-69 and IGHV3-30 (15% and 12% respectively).
Conclusion: Anti-ADAMTS13 specific B-cells including plasma cells, known to escape anti CD20 treatment, were found in all aTTP patients. We observed enrichment of some variable 
gene segments when comparing the specific anti-ADAMTS13 to the total splenic repertoire (mainly IGHV1-69). Currently, we clone selected single anti-ADAMTS13 antibodies for 
functional tests to select the inhibitory antibodies as tool to develop antigen-specific therapies for aTTP.

P.A.10.02
Lung B cells promote ongoing allergic inflammation in a mouse model of asthma via B cell receptor-independent antigen presentation

T. Wypych1,2, L. Perez1, A. Lanzavecchia1,3, F. Sallusto1; 
1Institute for Research in Biomedicine, Università della Svizzera Italiana (USI), Bellinzona, Switzerland, 2Graduate School for Cellular and Biomedical Sciences, University of Bern, Bern, 
Switzerland, 3ETH Zurich, Zurich, Switzerland.

The importance of B cells to present antigens for antibody production is well documented. In contrast, very little is known about their capacity to influence T cell response in ongoing 
allergic inflammation. Using a mouse model of allergic asthma, we observed that lung B cells upregulated expression of MHC-II, CD86 and OX40L upon house dust mite (HDM) 
challenge and efficiently presented antigen to T cells in vitro. B cell depletion during challenge severely impaired expansion of activated T cells and their capacity to secrete Th2-type 
cytokines. Interestingly, efficient HDM presentation was a property not limited to B cells carrying surface Ig specific for HDM, since naïve, memory and B cells of unrelated specificities 
were equally efficient. Preliminary data suggest the existence of receptor-mediated uptake in the process. Collectively, we highlight the existence of a novel mechanism that may lead 
to exacerbation of the allergic response.

P.A.10.03
Myelin basic protein-induced production of tumor necrosis factor-α and interleukin-6, and presentation of the immunodominant peptide MBP85-99 by B cells from patients 
with multiple sclerosis

M. K. Brimnes1, L. Börnsen2, F. Sellebjerg2, C. H. Nielsen1; 
1Institute for Inflammation Research, Department of Infectious Diseases and Rheumatology, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark, 2Department of 
Neurology, Copenhagen University Hospital Rigshospitalet, Danish Multiple Sclerosis Center, Copenhagen, Denmark.

Introduction: B cells play a role in driving the pathogenesis of multiple sclerosis (MS), as demonstrated by the positive effect of therapeutic B-cell depletion. Aside from producing 
antibodies, B-cells are efficient antigen-presenting and cytokine-secreting cells. We investigated the cytokine production induced by the self-antigen myelin basic protein (MBP) in 
B-cells from patients with untreated relapse-remitting MS (RRMS), and the ability of B-cells to present the immunodominant peptide MBP85-99.
Materials and Methods: PBMCs were purified from 13 RRMS patients (5 males and 8 females; age 36.7 ± 9.9 years (mean ± SD) and 12 healthy blood donors (4 males and 8 females; 
age 41.0 ± 12.2 years). The patients’ disease activity was scored using the Multiple Sclerosis Severity Score (MSSS). The monoclonal antibody MK16, recognising MBP85-99 in the 
context of HLA-DRB1*1501, was used as a probe for antigen-presentation. Proportions of B-cells producing TNF-α, IL-6 and IL-10 were determined by flow cytometry.
Results: The proportions of B cells producing TNF-α or IL-6 after stimulation with whole MBP were higher in MS-patients than in healthy controls. MSSS correlated negatively with 
the proportion of IL-10-producing B cells after stimulation with MBP. Presentation of MBP85-99 was observed among B cells producing TNF-α and IL-6 in both donor groups, albeit at 
lower intensity than among total B cells.
Conclusions: B cells from RRMS patients produce the pro-inflammatory cytokines TNF-α and IL-6 in context of antigen-presentation, when exposed to a disease-relevant antigenic 
stimulus, MBP. Moreover, the proportion of IL-10-producing B cells decreases with increasing disease activity.
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P.A.10.04
Siglec-G: a B cell inhibitory receptor controlling autoimmunity

J. Müller1, S. Bökers1, S. Hutzler1, L. Özgör1, H. Jumaa2, K. Kläsener3, M. Reth3, L. Nitschke1; 
1University of Erlangen, Erlangen, Germany, 2University of Ulm, Ulm, Germany, 3University of Freiburg, Freiburg, Germany.

Siglec-G, a member of the sialic acid-binding Ig-like lectin family is expressed on B-cells and dendritic cells. Siglec-G-deficient mice show a large expansion of the B1 cell compartment 
and increased BCR-induced Ca2+ signalling in B1 cells, demonstrating a crucial role of Siglec-G as inhibitory receptor on these B cells. Mice with a mutated Siglec-G ligand-binding 
domain have a similar phenotype as Siglec-G-deficient mice, showing that ligand-binding is crucial. Siglec-G is recruited via its sialic acid ligands to membraneIgM. Loss of Siglec-G 
does not result in autoimmune disease in the BALB/c background. We crossed Siglec-G-deficient mice to the C57BL/6 (B6) background and analysed its role in maintenance of B 
cell tolerance in comparison to FcgamaRIIb-deficient mice on the B6 background. Ageing Siglec-G-deficient and Siglec-G x FcgammaRIIb double-deficient mice develop elevated 
autoantibody titres and mild glomerulonephritis. Ageing Siglec-G deficient mice have elevated plasma cell numbers, spontaneous germinal centres and enhanced CD4+ T cell 
activation. Additional loss of the inhibitory receptor FcgammaRIIb does not result in exacerbation of the disease. Siglec-G-deficient mice showed increased clinical severity following 
collagen-induced arthritis, when compared to control mice. Furthermore, when Siglec-G-deficiency was backcrossed to the MRL/lpr background, these mice showed an earlier onset 
of the lupus-like disease than control MRL/lpr mice. Earlier occurrence of autoantibodies, an earlier onset of proteinuria and glomerular damage was observed. Also, Siglec-G-deficient 
MRL/lpr mice showed a reduced survival, compared to control MRL/lpr mice. These results show that Siglec-G is an important inhibitory receptor controlling B cell tolerance and 
preventing autoimmmunity.
P.A.10.05
Bias in peripheral B lymphocyte subpopulations potentiate fibroblast activation in systemic sclerosis

N. Dumoitier1,2, S. Lofek1, A. Régent3, J. London3, B. Chaigne1,3, B. Terrier1,3, N. Varin-Blank2,4, L. Mouthon1,2,3; 
1Institut Cochin INSERM U1016, Paris, France, 2Labex Inflamex, Paris, France, 3Service de Médecine Interne de l’hôpital Cochin, Paris, France, 4INSERM, UMR978, UFR SMBH, Bobigny, 
France.

Systemic sclerosis (SSc) is a connective tissue disease characterized by fibroblasts activation and extra-cellular matrix synthesis. Although autoantibodies have been detected, little is 
known about B lymphocyte subpopulations in patients with SSc. Herein, we report B cell phenotypes, cytokine production and their potential impact on fibroblast activation.
Peripheral B cell subpopulation phenotyping, activation and inhibitory receptor expressions, IL-6 and TGF-β productions were characterized by flow cytometry. Proliferation 
and collagen production by fibroblasts after culture with supernatants of B cell isolated from patients or controls were assessed using XTT, BrdU, collagen assays and Ki67 
immunofluorescence staining.
Eighty patients with SSc, including 18 males, fulfilling the ACR/EULAR criteria and 21 healthy controls (HC) were studied. Eighteen patients had a diffuse SSc (dSSc) and 48 had a 
limited cutaneous SSc (lSSc). The proportion of IgD- CD27+ B cells was lower in SSc patients than in HC. Increased proportions of B cells expressing CD69, CD95 were found in both 
lSSc and dSSc and expression of CD5, CD86, IL-6R and IL-21R was higher in dSSc patients than in lSSc patients and HC. SSc patients B cells produced significantly higher IL-6 and 
TGF-β. Fibroblast proliferation and collagen production in the presence of B cell supernatant from SSc patients were higher than that of HC.
These results indicate that a bias in peripheral B lymphocyte subpopulations could be linked to disease phenotype participating in fibroblast activation.

P.A.10.06
Altered TIM-1 expression and regulatory B cells functions in systemic sclerosis patients

O. A. Aravena-Madariaga1, A. Ferrier1, J. Aguillon1, L. Soto1,2, D. Catalan1; 
1Programa Disciplinario de Inmunologia, Facultad de Medicina, Universidad de Chile, Santiago, Chile, 2Hospital Clínico, Universidad de Chile, Santiago, Chile.

Systemic sclerosis (SSc) is an autoimmune disease, with inflammatory and fibrotic components. B cells participate in SSc pathogenesis, primarily through autoantibody production 
and pro-fibrotic cytokine secretion. The T cell immunoglobulin and mucin domain-1 (TIM-1) receptor is a molecule that has been described to be constitutively expressed and mediate 
the suppressive functions of mouse regulatory B cells (Bregs). In this study, we aimed to evaluate the frequency of TIM-1+ and IL-10+ B cells as well as the regulatory functions of 
B cells in SSc patients. Eighteen SSc patients and sixteen healthy subjects were recruited to obtain peripheral blood B cells, which were characterized in order to determine the 
expression levels of TIM-1 and IL-10 in memory, naïve and transitional populations, along with the CD4+ T cell allostimulatory capacity. We observed that TIM-1 is constitutively 
expressed in IL-10-producing transitional B cells and its expression is induced after B cell activation, although this induction is impaired in SSc patients. IL-10-producing B cells 
frequency is also as reduced in SSc patients. Finally, stimulated B cells from SSc patients induced more proliferation and production of IFN-γ, IL-17 and IL-4 in allogeneic CD4+ T 
cells than B cells from healthy subjects. In conclusion, we found that TIM-1 is a good marker for IL-10-producing transitional B cells, and that SSc patients exhibit alterations in the 
phenotype and regulatory functions of B cells, including a decreased expression of TIM-1.
Grant: FONDECYT-CHILE 1121497

P.A.10.08
B-lineage cells suppress osteoclastogenesis through the production of interleukin-10

L. Meng1, J. Luther2, C. Link1, B. Frehse1, K. Hofmann1, A. Albeidaq1, D. Jean-Pierre2, R. Manz1; 
1Institute for Systemic Inflammation Research, Luebeck, Germany, 2Institute for Osteology and Biomechanics, Hamburg, Germany.

With the advantages of an IL-10 reporter murine model, we are the first to confirme that B-lineage cells constitute the major population for IL-10 production in bone marrow, 
meanwhile about 50% of the total bone marrow plasma cells exhibit a capacity of IL-10 production in physiological condition. Moreover, osteoclast precursors express the receptor for 
IL-10, and co-localize with plasma cells in bone marrow. In vitro co-culture studies show that activated B cells inhibit osteoclastogenesis in an IL-10 dependent manner. By generation 
of B cell specific IL-10 deficient mice, series of bone phenotype will be checked extensively in the very near future.

P.A.10.09
Population specific IL-10 production of mouse B cells induced by the BCR, TLR9 or CD40

K. Huber, G. Sarmay, D. Kovesdi; 
Eotvos Lorand University, Budapest, Hungary.

An important subset of B cells, known as regulatory B cells (Breg) is specialized to control immune responses through their inducible production of IL-10. Various activation signals can 
trigger regulatory transformation of B cells, however it is not clear which signal is the most effective and which B cells are the most susceptible for the induction.
In this work we have studied the effect of the BCR, TLR9 and CD40 stimulation on three sorted populations of mouse B cells (Transitional-2-Marginal Zone Precursors, Marginal Zone 
and Follicular B cells) and followed their transformation into Bregs by monitoring their IL-10 production using gene expression analysis, IL-10-specific ELISA or intracellular IL-10 
staining.
We found that CpG alone could induce an increase in the number of IL-10 positive B cells with a peak at 24 hours, while BCR or CD40 stimulation alone or combined had no effect 
on IL-10 production. Comparing B cell populations we found, that MZB cells were the most susceptible for IL-10 induction with no detectable synergy between the BCR and TLR9 at 
mRNA level. In accordance with other groups we found that MZB cells isolated from CIA mice at the remission phase of arthritis showed an increased level of IL-10 mRNA.
Based on our results and experimental setup we can conclude that MZB cells are probably the best cells to study the signalling characteristics of Bregs and decipher their importance 
in autoimmune diseases.
Supported by OTKA NK 104846 and the Janos Bolyai Research Scholarship of the Hungarian Academy of Sciences.

P.A.10.10
Rheumatoid Arthritis patients possess a reduced ratio between regulatory and effector B cells as compared to healthy controls

Z. Bankó1, P. Judit1, N. György2, G. Tamás2, R. Bernadette2, S. Gabriella1; 
1Department of Immunology, Eotvos Lorand University, Budapest, Hungary, 2Department of Rheumatology, Polyclinic of the Hospitaller Brothers of St. John of God, Budapest, Hungary.

Regulatory B cells (Bregs) downregulate immune response by producing IL-10. Our aim was to find the optimal stimuli inducing Bregs and to identify inflammatory cytokines 
produced by B cells in response to the same stimuli. B cells play crucial role in the development and maintenance of Rheumatoid arthritis (RA). Our aim was to compare the ratio of 
Bregs and inflammatory B cells in RA patients and healthy controls.
IL-10, IL-6 and TNF were measured in PBMC and in purified B cells by intracellular staining. Cytokines were measured in the supernatants of purified B cells with multiplex bead array.
Dual stimulation by CpG and CD40L for 48h was optimal for IL-10 induction in human B cells that was significantly increased by IL-21. We identified CD19+ CD27+ memory B cells 
as the main source of IL-10. The dual stimuli induced a significantly lower number of Bregs from RA patients as compared to healthy controls. Furthermore, we observed that in the 
supernatant of purified B cells, beside IL-10, other inflammatory cytokines (IL-6, TNF, IL-1α and INFγ) were also present. Therefore we double stained B cells with anti-IL-10 and anti-
TNF antibodies and found that these cytokines were produced by different subsets. In RA patients we detected a reduced ratio between Bregs and effector B cells as compared to 
healthy controls.
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Conclusion: IL-21 is a potent activator of human B cells’ IL-10 production. The reduced ratio of Breg cells in RA patients may contribute to the exacerbation of the disease.
Support: OTKA NK 104846

P.A.10.11
Differential expression of chemokine receptors CXCR4 and CXCR5 on peripheral blood B cells from patients with early arthritis who progressed to rheumatoid arthritis

I. Henc1, E. Brzustewicz1, A. Daca1, M. Szarecka2, M. Sochocka-Bykowska2, E. Bryl1; 
1Medical University of Gdansk, Gdańsk, Poland, 2Voivodal Rheumatology Hospital, Sopot, Poland.

Chemokines are small chemotactic proteins that regulate the migration of the cells into inflamed tissue. Chemokines and their receptors have been shown to be involved in a 
rheumatoid arthritis (RA) synovitis. Possibility of modulation of lymphocytes migration has therapeutic potential; the inhibition of this process on very early stage of disease can stop 
destruction of joint.
The aim of the study was to check the expression of chemokines receptors on B lymphocyte in patients at stage of undifferentiated arthritis (UA), in whom, after about a year of 
observation RA developed.
The 1 ml of peripheral blood collected on EDTA, was obtained from 58 patients with early arthritis diagnosis, aged 44,27±12,72 years (untreated with DMARDs) with a minimum of 
one peripheral join inflammation (qualifying symptom). The proportion of B cells with CXCR4 and CXCR5 were determined by multicolor flow cytometry. After about 1 year of clinical 
observation 20 patients were diagnosed with RA. The control group was represented by 35 healthy donors (HD) aged 40,11±8,79 years.
The results of the study showed that UA->RA patients have lower proportion of B cells CXCR5+ than HD. This difference was due to lower proportion of naïve B cells with CXCR5+. The 
UA->RA patients have significantly lower proportion cells B naïve with receptor CXCR4+.
The data suggest that CXCR4 and CXCR5 may be important for the B cells migration into the synovium in RA patients already at the stage of UA.

P.A.10.12
Complement receptor type 1 (CD35) inhibits TLR9-mediated B cell functions - a novel cross-talk between comlement, TLRs and adaptive immunity in physiological and 
autoimmune conditions

M. Kremlitzka1, B. Mácsik-Valent2, A. Polgár3, E. Kiss3, G. Poór3, A. Erdei1,2; 
1MTA-ELTE Immunology Research Group, Budapest, Hungary, 2Eötvös Loránd University, Budapest, Hungary, 3Institute of Rheumatology and Physiotherapy, Budapest, Hungary.

Complement and Toll-like receptors (TLRs) are two major participants of innate immunity which also function to initiate and shape the adaptive immune response. Our earlier results 
show that complement receptor 1 (CR1, CD35) is a potent inhibitor of the B cell receptor (BCR)-induced functions of human B cells, however the possible interaction between CR1 and 
TLRs to regulate B cell responses has not been studied so far. We demonstrate here that CR1 regulates the TLR9-initiated B cell responses in both healthy individuals and SLE patients. 
Treatment of B cells with the TLR9-ligand CpG oligonucleotide results in activation, proliferation and Ig- production, which are all inhibited upon ligation of CR1. Our results show 
that despite the fact that B lymphocytes from SLE patients express half as many surface CR1 as normal B cells, clustering of the complement receptor results in efficient inhibition of 
the main B cell functions similar to the healthy controls. Our results provide a new possibility for the inhibition of autoreactive B cells in SLE patients and reveal a novel link between 
complement and TLRs in the regulation of humoral immunity.
The work is supported by the Hungarian National Science Fund (OTKA) grant K 112011.

P.A.10.13
Nodal marginal-zone B cells in mice; a distinct virgin and memory subset with latent self-reactivity

A. E. Palm, H. C. Friedrich, S. Kleinau; 
Uppsala University, Uppsala, Sweden.

Innate-like B lymphocytes express a restricted set of antigen receptors that recognize highly conserved molecules often shared by foreign and self-structures. The low affinity 
interaction with self-structures is believed not strong enough to activate the cells. However, in an unfortunate environmental setting, dual antigen receptor/toll-like receptor 
activation can trigger these cells to become efficient antigen-presenting cells, leading to loss of T-cell tolerance. Indeed, marginal zone (MZ) B cells, representing a distinct subset 
of innate B cells with self-reactivity in the spleen, are highly associated with murine models of autoimmunity. Here we demonstrate for the first time that B cells with a MZ B-cell 
phenotype are also observed in the subcapsular sinus of lymph nodes of naïve mice. The frequency of nodal MZ (nMZ) B cells is low, about 1% of nodal B220+B cells, but the number 
increases in older mice, and females tend to have higher numbers than males. The nMZ B-cell subset includes virgin and memory B cells, with the memory cells containing both IgM+ 
and switched B cells. There is a significant expansion of the nMZ B cells following immunization with collagen type II (CII) for induction of collagen-induced arthritis, but not after 
immunization with a control protein or the adjuvant alone. After CII-immunization, the nMZ B cells secreted CII autoantibodies following in vitro stimuli and could efficiently present 
CII to cognate T cells in vitro. In conclusion, we have characterized a novel population of nodal MZ B cells with latent self-reactivity and a potential to trigger autoimmunity.

P.A.10.14
NFATc1 exaggerates imiquimod-induced skin inflammation by inhibiting IL-10 expression in B cells

H. Alrefai1, A. Kerstan2, R. Rudolf1, K. Muhammad1, M. Goebeler2, E. Serfling1; 
1Institute of Pathology, Mol. Pathology, Wuerzburg, Germany, 2Univ. Hospital, Department of Dermatology, Venereology and Allergiology, Wuerzburg, Germany.

Psoriasis is a systemic chronic immunological disease that is characterized by abnormal accelerated proliferation of keratinocytes in the epidermis of human skin. Prominent inducers 
of psoriasis are effector T cells. When we investigated psoriasis-like skin inflammation induced by imiquimod (IMQ), we observed a marked increase of inflammation in mice depleted 
of B cells, whereas B cells adoptively transferred into B cell-depleted mice dampened inflammation. Mice bearing NFATc1-deficient B cells showed a significant reduction in IMQ-
induced inflammation suggesting that NFATc1 expression in B cells supports the development of psoriasis-like inflammation. Those mice showed an increase in IL-10-producing B cells 
that has been enlarged upon IMQ treatment. A strong IMQ-induced skin inflammation was detected in mice with IL-10-deficient B cells, or with B cells double deficient for NFATc1 and 
IL-10. In B cells, NFATc1 binds to the Il10 gene and suppresses its transcription upon B cell receptor stimulation. These data indicate a close link between NFATc1 and IL-10 expression 
in B cells during skin inflammation and suggest that the selective suppression of NFATc1 activity might be of benefit to dampen human psoriasis.

P.A.10.15
Longterm Memory Plasma Cell Depletion: the need of a combined depletion of Plasma Cells and Their Precurors in NZB/W Mice

A. Taddeo1, L. Khodadadi2, Q. Cheng2, A. Radbruch1, F. Hiepe2, B. F. Hoyer2; 
1German Rheumatism Research Center, Berlin, Germany, 2Charité University Hospital Berlin, Berlin, Germany.

Background: Autoantibodies contribute significantly to the pathogenesis of systemic lupus erythematosus (SLE). Memory plasma cells secreting such autoantibodies are 
unfortunately refractory to conventional immunosuppression. Generated long before the disease becomes clinically apparent, the kinetic of their generation in established disease 
is still unclear. Here, we analyze the generation of autoreactive memory PC (MPC) in lupus-prone NZB/W F1 mice over their lifetime, and the LLPC regeneration after succesfull 
depletion.Methods: BrdU-pulse chase experiments over two weeks in mice of different age were used to analyze the generation of MPC. Treatments were performed using 
Bortezomib, cyclophosphamide and a combination of both for very short (36h), short (5 days) and “longterm” treatment (15 and 30 days). Plasma cell numbers were quantified using 
flowcytometry. Autoreactive plasma cells were analyzed using ELIspot.Results: Autoreactive memory PC are established in spleen and bone marrow of lupus-prone mice very early 
in ontogeny, before week 8 and long before the onset of symptoms. The generation of MPCs then continues throughout life. MPC counts in the spleen plateaued by week 10, but 
continued to increase in the bone marrow. After depletion of MPCs by the proteasome inhibitor bortezomib, their numbers regenerate within two weeks. A persistent, therapeutic 
depletion of MPCs was achieved only by combining a short treatment with bortezomib with a longterm depletion of plasma cell precursors.Conclusion: In lupus-prone NZB/W F1 
mice, autoreactive MPCs are generated throughout life. Their sustained therapeutic elimination requires both, depletion of MPCs and the inhibition of their regeneration by specific 
depletion of their precursors.

P.A.10.16
IL-4-treated mast cells activate regulatory B cells

F. Marsh-Wakefield1,2, C. O’Sullivan2, S. Leighton2, C. Gillis1,2, G. M. Halliday2, S. N. Byrne1,2; 
1Cellular Photoimmunology Group, Infectious Diseases and Immunology, University of Sydney, Sydney, Australia, 2Dermatology Research Laboratories, University of Sydney, Sydney, 
Australia.

Introduction: Ultraviolet (UV) radiation is a powerful suppressor of adaptive immunity. IL-4-activated mast cells play a key role in UV-immunosuppression with UV triggering mast cell 
migration into and away from the skin to the B cell follicles in skin-draining lymph nodes. Because UV suppresses immunity via the induction of regulatory B cells, we hypothesised 
that these migrating mast cells are involved in the induction of UV-regulatory cells.
Materials and Methods: Bone marrow-derived mast cells were treated with IL-4 in vitro then co-cultured for 48h with purified splenic B cells. Flow cytometry and a contact 
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hypersensitivity response allowed us to assess the phenotype and regulatory function of the mast cell-activated B cells.
Results: Induction of regulatory B cells was found to involve IL-4-activated mast cells producing microparticles. B cells could be activated to assume a suppressive phenotype using 
either the mast cells, or their microparticles. Transfer of these B cells suppressed the induction immunity in vivo. The molecular mechanism involved an upregulation of various 
immunosuppressive cytokines, including IL-10 and IL-13, as well as the subunits of IL-35 (EBI3 and p35). However, the mast cells were found to be the primary producers of these 
cytokines, not the B cells.
Conclusions: Our results suggest that one way regulatory B cells suppress the immune system is via mast cell-mediated “cross-talk”. Understanding the nature of the interactions 
between mast cells and B cells will allow for the development of potential new therapeutic targets for the treatment of skin cancers, autoimmune diseases and allergy.

P.A.10.17
Identification of an antigen-specific regulatory B Cell subset in humans

L. Le Pottier, J. Pers; 
University, Brest, France.

We took advantage of the influenza vaccination campaign to study the regulatory function of antigen-specific B cells (hemagglutinin (HA)).
Influenza vaccination induces HA specific B cells (B HA+) (2.52 ± 0.1% at W3 versus 0.95 ± 0.1% at W0, p<0.001). Before vaccination, when B cells were added to the co-culture assay, 
the proliferative response of T cells was inhibited by 19.2 ± 2.5%, confirming their regulatory function. The addition of rHA has no additive effect (21.1 ± 2.6%). Interestingly, when 
the same experiment was performed 3 weeks after influenza vaccination, the presence of rHA in the co-culture assay increased the regulatory function of B cells (32.7 ± 3.5% of T 
cell proliferation inhibition with rHA versus 22.6 ± 2.6% without rHA, p<0.001) without achieving the inhibition of T cell proliferation observed after BCR engagement (37.3 ± 4.3%). 
The regulatory functions of B cells pass through the induction of regulatory T cells and the secretion of TGFβ in an IL-10-independent manner. We identified by FACS analysis after 
vaccination, a B cell subset specific for HA (CD19+ HA+ IgD+ CD38+ CD27- CD24low CD22+) that was positively correlated with the increase in the inhibition of T cell proliferation in 
response to HA.
After vaccination, an antigen-specific B cell subset prone to be induced in B cells is generated in addition to antigen-specific effector B cells.

P.A.10.18
IL-10 Producing Regulatory B cells Are Decreased in Patients with Myasthenia Gravis

J. Sheng; 
Univ of Chicago, Chicago, IL, United States.

IL-10 producing regulatory B cells are decreased and functional impaired in Myasthenia Gravis
Objective: Interleukin-10 (IL-10) producing regulatory B cells (Bregs) have been shown to prevent and suppress disease in Experimental Autoimmune Myasthenia Gravis (EAMG). The 
goal of this study is to analyze the frequency and function of these Bregs subsets (CD38hiCD24hi and CD5+CD1dhi) in MG patients and healthy controls.
Methods and Materials: Peripheral blood mononuclear cells (PBMCs) were isolated from whole blood from 10 patients with clinically definite MG and 10 healthy age-matched gender-
matched controls. PBMCs were phenotypically analyzed by flow cytometry for expression of CD19, CD1d, CD5, CD24 and CD38. For B10 cells, PBMCs were first stimulated with LPS 
for 24h and PMA/iono/brefeldin A for 4h. Total PBMCs and PBMCs depleted of the CD38hiCD24hi B cell subset were used for intracellular cytokine expression using flow cytometry.
Results: MG patients had lower frequencies of Breg subsets (CD19+CD38hiCD24hi and CD19+CD5+CD1dhi), and lower percentages of B10 cells within each subset compared to controls. 
Depletion of CD38hiCD24hi B cell subset from the PBMCs of MG patients did not lead to any significant increase in the percentage of CD4+IFNγ+ T cells, in contrast to healthy controls.
Conclusions: IL-10 producing regulatory B cells are decreased and functional impaired in MG patients, which would suggest an important role of Bregs in the development of MG.

P.A.10.19
Generation and investigation of mice with overexpressed CD22 and Siglec-G proteins

H. Seifried, L. Nitschke; 
Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany.

CD22 (Siglec-2) and Siglec-G are inhibitory co-receptors of the B-cell receptor. CD22 is the dominant inhibitor in B2 cells, whereas Siglec-G has an important role in the regulation of 
B1-cell activation. Furthermore, CD22 and Siglec-G double-deficient mice develop systemic autoimmunity.
We aim to overexpress these Siglec proteins in mice, in order to further study their functions. For this purpose, targeting vectors containing the short arm of ROSA26 followed by 
the CAG promoter cassette which is used to obtain a moderate overexpression of its following gene, either CD22 or Siglec-G, followed by the long arm of ROSA26, were generated. 
Between the CAG cassette and the cDNA of the gene of interest a transcriptional STOP cassette, flanked by loxP sites, is located. Eleven embryonic stem cell clones each, both with 
integrated cDNAs for CD22 or Siglec-G, were obtained. Chimeric mice were generated by blastocyst injections. After breeding of the chimeric mice to obtain germline transmission, 
these mice will be crossed with mb1-cre or CD19-cre-mice for B cell-specific overexpression and additionally for Siglec-G with CD11c-cre-mice for specific overexpression in dendritic 
cells. Besides the investigation of the B-cell development and B-cell signaling the main focus during investigation of these mice will be how the cell-specific overexpression of CD22 
and Siglec-G influences the development of an autoimmune phenotype in autoimmune mouse models.

P.A.10.20
Production of anti-DNAds and anti-extractable nuclear antigens (ENA) autoantibodies by circulating plasmablasts/plasma cells and auto-reactive B-cells in SLE patients

R. de la Varga Martínez1, B. Rodríguez-Bayona2, G. A. Añez3, F. Medina3, J. J. Pérez-Venegas4, C. Rodríguez1; 
1Immunology Department. Hospital Universitario Puerta del Mar, Cádiz, Spain, 2Biochemistry Department. Hospital Universitario Puerta del Mar, Cádiz, Spain, 3Rheumatology Department. 
Hospital Universitario Puerta del Mar, Cádiz, Spain, 4Rheumatology Department. Hospital Universitario de Jerez, Cádiz, Spain.

Introduction: Antibody (Ab) secretion is maintained by plasma cells/plasmablast (PC/PB) and by differentiation of memory B-cells (Bm). However, in SLE, the relative contribution of 
these populations to autoAb production has not been completely elucidated.
Objective: To examine the presence of circulating auto-reactive PB/PC and Bm in SLE patients.
Materials and methods: Blood samples from 29 SLE patients with serum anti-DNAds and/or ENA autoAb were studied. Enriched B-cell fraction and immunoselected ENA and DNAds-
specific B-lymphocytes were obtained. Circulating autoAb-specific PB/PC were functionally identified as cells capable of active spontaneous autoAb production. Bm were identified as 
B-lymphocytes with IgS specific to ENA or DNAds, capable to differentiate into PB/PC in stimulated cultures. AutoAb production was determined by chemiluminescence (Inova). IgG 
production in cultures was determined by ELISA.
Results: Circulating ENA-specific PB/PC were more frequent (52% of patients) than DNAds-specific PB/PC (26% of the patients). Anti-ENA and anti-DNAds responses were 
quantitatively lower than IgG-production. Kinetics of spontaneous production showed that IgG and ENA-Ab continued up to 15 days of culture, whereas anti-DNAds production 
established a plateau after 7 days of culture. Also, in some SLE patients, ENA-specific-Bm were found capable to differentiate into autoAb-producing cells in cultures stimulated with a 
mix of B-cell differentiation factors.
Conclusions:
-A circulating phase of auto-reactive PB/PC is present in some SLE patients.
-DNAds and ENA-specific PB/PC showed different kinetics of autoAb production, suggesting different roles in the chronicity of the autoAb production.
-Autoreactive-Bm capable to differentiate into pathogenic PB/PC under inflammatory conditions could explain relapse of autoimmunity.

P.A.10.21
Abnormalities of memory B cell subsets in systemic sclerosis

A. Bognár1, D. Simon1, P. Balogh1, T. Minier2, L. Czirják2, T. Berki1; 
1Department of Immunology and Biotechnology, University of Pécs, Pécs, Hungary, 2Department of Rheumatology and Immunology, Clinic Center, University of Pécs, Pécs, Hungary.

Introduction: B lymphocytes play a complex role in the development of systemic sclerosis (SSc). Our aim was to determine phenotypic abnormalities and activation markers of 
peripheral blood B cell subsets.
Methods: Peripheral blood samples were obtained from 28 SSc patients with early form of the disease [9 limited (lcSSc), 19 diffuse cutaneous SSc (dcSSc)] and 15 healthy controls. 
Following magnetic bead separation of CD19+ B cells, multiparametric flow cytometry was performed with antibodies specific for CD27, IgD, CD80, CD95. The following B cell subsets 
were identified: CD19+CD27-IgD+ naïve, CD19+CD27+IgD+ non-switched memory, CD19+CD27+IgD- switched memory, CD19+CD27-IgD- double negative memory, CD80+ or CD95+ 
activated cells.
Results: The proportion of naïve B cells was higher (p=0.025) in SSc than in controls, with decreased percentage of CD27+ memory (p=0.025), especially non-switched memory B cells 
(0.022). We also compared B cell subsets in different forms of the disease. DcSSc cases had higher frequencies of switched memory and double negative memory B cells compared 
to the lcSSc patients (p=0.025 and p=0,031). The percentage of CD95+CD27+ memory and CD95+ double negative memory B cells was elevated in dcSSc compared to lcSSc cases 
(p=0.038 and p=0.045).
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Conclusions: Our results confirm the B cell abnormalities in SSc especially in the severe forms. Alterations in naïve-memory B cell balance and the elevation of activated memory B cell 
subset in dcSSc also underlays the role of B cells in the serologic abnormalities and pathomechanism of the disease.
This work was supported by the Hungarian Scientific Research Fund-OTKA, K-75912 and K-112939.

P.A.10.22
CD200R expression is influenced by stimulation but is not abnormal in the chronic inflammatory settings of Reumatoid Arthritis

A. L. Lemarquis1, B. R. Ludvikson1, R. E. Toes2, H. U. Scherer3; 
1University Hospital of Iceland, Reykjavík, Iceland, 2Department of Rheumatology, Leiden University Medical Center, Leiden, Netherlands, 3Department of Rheumatology at Leiden 
University Medical Center, Leiden, Netherlands.

Inhibitory receptors maintain homeostasis in the human body by regulating adaptive immune cell functions, therefore making them attractive targets in the cure of autoimmune 
diseases. B cells and their products, autoantibodies and cytokines, are known to be important in the pathogenesis of autoimmune diseases. The inhibitory receptor CD200R is known 
to be expressed on B cells but its phenotype needs elucidation and its function remains elusive. We describe the expression of CD200R and CD200L on peripheral blood B cells from 
both healthy donors and Rheumatoid Arthritis patients and the effect of stimulation on CD200R and CD200L expression at various B cell maturation stages. We show that CD200R is 
expressed mainly on circulating memory B cells and plasma blasts in the steady state,and that CD200R and CD200L are differentially upregulated upon stimulation. Of interest, we did 
not observe abnormal expression of these markers in chronic inflammatory settings. Our findings, therefore, enhance our understanding of CD200R as a potential therapeutic target 
in autoimmune diseases.

P.A.10.23
Clinical parameters and B cell subsets as biomarkers of response to tocilizumab in Rheumatoid Arthritis

B. Tolusso, A. Fedele, E. Gremese, S. Canestri, C. Di Mario, G. Ferraccioli; 
Division of Rheumatology, Catholic University of the Sacred Heart, Rome, Italy.

The aim of the study was to define whether the combination of clinical parameters and B cell subset analysis at baseline could help to identify the best responders to 
tocilizumab(TCZ).
Sixty-three RA patients not responder to previous cDMARDs and/or bDMARDS were treated with TCZ at a dose of 8 mg/Kg every 4 weeks(27.0% with an early RA(ERA) and 73.0% 
with a long-standing disease(LSRA)). Every 3 months, clinical improvement and remission were evaluated through ACR/EULAR criteria and circulating B-cell subsets were analyzed 
using IgD-CD27 classification.
A higher percentage of ACR/EULAR remission was associated with male sex(p<0.05), ERA status(p<0.05) and baseline moderate disease activity(p<0.05). A decrease of percentage 
of post-switched(IgD-CD27+;p=0.001) and double negative(DN:IgD-CD27-;p=0.004) memory B cells occurred after 12 months of treatment with TCZ, together with an increase of 
naïve(IgD+CD27-;p=0.05) B cells. A higher percentage of reduction of double negative memory B cells at 3 months of TCZ treatment was observed in RA patients reaching remission at 
6 months compared to patients not achieving this target(p=0.02).
At the multivariate analysis, a disease duration less than 12 months, a moderate disease activity at baseline and a higher reduction of double negative B cells at 3 months of FU arose 
as significant independent predictors of ACR/EULAR remission at 6th month of TCZ.
In conclusion, being male and ERA with a moderate disease activity at baseline represent the best clinical matrix to predict remission in TCZ treated patients. DN memory B cells 
reduction at the 3th month of FU predict remission at 6th month.

P.B.01 Immunity to Bacterial Infection - Part 1

P.B.01.01
3D coculture of Staphylococcus aureus and phagocytes in nanofibrous scaffold

C. Kim1,2, T. Kim1,3, H. Bae3, P. Slama4, J. Kwak1,2; 
1Immune-network Pioneer Research Center, Ajou University Medical Center, Suwon 443-380, Korea, Republic of, 2Department of Pharmacology, School of Medicine Ajou University, Suwon 
443-380, Korea, Republic of, 3Department of Physiology, College of Medicine, Dong-A University, Busan 602-714, Korea, Republic of, 4Department of Animal Morphology, Physiology and 
Genetics, Mendel University in Brno, 613 00 Brno, Czech Republic.

Phagocytic leukocytes, including neutrophils, not only ingest and destroy invading pathogens. Co-cultures in vitro with phagocytes and bacteria represent dynamic system 
mimicking interplay of immune cells and pathogens in a particular in vivo environment. In this study, we used 3D nanofibrous scaffold (NFS), consisting of electrospun nanofibers 
with diameter ranging from several hundreds to submicron, called hybrid NFS exploits the high 3D responses of phagocytes against bacteria. S. aureus attached to and proliferated 
on polycaprolactone nanofibers. Neutrophils and dendritic cells (DCs) elongated their cytoplasmic projections toward S. aureus and engulfed them whereas the phagocytes were 
extremely flat on the surface of 2D culture dish. Time lapse image of confocal microscopic analysis showed dynamics of cell migration along nanofibers in 3D hybrid NFS. In addition, 
using NFS-based horizontal compartmental and vertical layer by layer culture systems, DCs and neutrophils in one area migrated to bacteria cultured in different area. Thus, 3D NFS 
system provides a more biologically relevant system for studying migration of phagocytes in response to pathogens than do 2D cell cultures.

P.B.01.02
Macrophages subvert immune responses to uropathgenic E. coli during urinary tract infection

G. Mora-Bau1,2, A. M. Platt3, N. van Rooijen4, G. J. Randolph5, M. L. Albert1,2, M. A. Ingersoll1,2; 
1Institut Pasteur, Paris, France, 2INSERM U818, Paris, France, 3Mount Sinai School of Medicine, New York, NY, United States, 4Free University Medical Center, Amsterdam, Netherlands, 
5Washington University School of Medicine, St. Louis, MO, United States.

Urinary tract infection (UTI) is one of the most common bacterial infections and recurs with high frequency. Antibiotics are the first line treatment for infection; however, do not 
prevent recurrent infection. Alternative therapies are needed to prevent recurrent infection, however their development is impeded by the lack of knowledge of events leading to 
adaptive immunity. Here, we demonstrate conclusive evidence that components of the adaptive immune system are required to generate partial protection against reinfection, yet 
do not establish sterilizing immunity. To investigate the underlying insufficiency, we followed the fate of uropathogenic E. coli upon infection. Within the MHC II+ compartment of 
the bladder, bacteria were predominantly found inside resident and monocyte-derived macrophages. To evaluate the impact of these cell types on the initiation of adaptive immune 
responses, we measured bacterial clearance in mice depleted of either circulating monocytes or bladder-resident macrophages. Surprisingly, mice depleted of resident macrophages, 
prior to primary infection, exhibited a nearly 2-log reduction in bacterial burden following secondary challenge compared to untreated animals. Importantly, macrophages had 
repopulated the bladder upon prior to challenge infection, ruling out a direct role for macrophage phagocytosis in bacterial clearance. This increased bacterial clearance, in the 
context of a challenge infection, was dependent on lymphocytes. In the absence of macrophages, bacterial uptake by dendritic cells was increased almost 2-fold, suggesting that 
bacterial sequestration by tissue macrophages impedes development of adaptive immune responses during UTI and revealing a novel target for enhancing host responses to bacterial 
infection of the bladder.

P.B.01.03
Lymphocyte apoptosis and CD44 expression during inflammatory response of bovine mammary gland induced by lipopolysaccharide

P. Slama1, Z. Sladek1, E. Kabourkova1, Z. Havlicek1, A. Watanabe2, J. Y. Kwak3; 
1Mendel University in Brno, Brno, Czech Republic, 2National Institute of Animal Health, Sapporo, Japan, 3Ajou University, Suwon, Korea, Republic of.

Introduction: Lipopolysaccharide (LPS) is a toxin released from the cell wall of Gram-negative bacteria that induces the inflammatory response of bovine mammary gland. CD44 is a 
proteoglycan that is expressed by most cell types including leukocytes. There is known information about expression of the CD44 on bovine neutrophils and macrophages during the 
inflammatory response. There is no data refers to the CD44 expression on bovine lymphocytes during the inflammatory response.
Materials and Methods: The experiments were carried out on heifers. The inflammatory response of the mammary gland was induced by the LPS of Escherichia coli. Apoptosis of 
lymphocytes and CD44-positive cells were analysed by the FACSCalibur at 24, 48, 72 and 168 hours following the stimulation.
Results: The stimulation of mammary gland with the LPS resulted in a significant increase in the proportion of apoptotic lymphocytes. The portion of apoptotic lymphocytes peaked at 
48 hours following the stimulation. The intramammary application of the LPS resulted in a significant increase in the proportion of CD44-positive lymphocytes after 24 and 48 hours. 
During the resolution of the inflammatory response, there was observed a decrease in the proportion of the CD44-positive lymphocytes. There was found out the positive correlation 
between the apoptosis of the lymphocytes and the CD44 expression at 48 hours following the stimulation of the mammary gland.
Conclusions: The results suggest that the cell surface receptor CD44 may play a role in inflammatory response of mammary gland in connection with lymphocyte apoptosis.
Acknowledgement: The study was supported by the project CZ.1.07/2.4.00/17.0026.
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P.B.01.04
Klebsiella pneumoniae blocks autophagy

S. Yoba, J. Bengoechea; 
Centre for Infection and Immunity, Queen’s University Belfast, Belfast, United Kingdom.

Introduction: Klebsiella pneumoniae causes a wide range of infections, from urinary tract infections to pneumonia, the latter being particularly devastating with mortality rates 
between 25% and 60%. Our group has discovered that K. pneumoniae co-opts the maturation of the phagosome to survive intracellularly.
Autophagy plays a direct role in eliminating intracellular pathogens and regulates the inflammation and the immune response.
We aim to establish whether Klebsiella manipulates autophagy to survive intracellularly.
Methods : Autophagosome formation in mouse alveolar macropahges was assessed by immunofluorescence. By western blot, we measured the levels of p62 since that inversely 
correlate with autophagic flux. Phosphorylation levels of mTORC1, regulator of autophagy, were assessed by immunoblotting. Levels of intracellular bacteria were determined by 
plating.
Results : Autophagy was not observed in Klebsiella-infected cells which correlated with increased levels of p62. Western blot analysis revealed the phosphorylation of mTORC1 in 
Klebsiella-infected cells. Rapamycin, an inhibitor of mTORC1, abrogated Klebsiella-induced block of autophagy and p62 did not accumulate. We found also a significant decrease of 
intracellular bacteria in rapamycin-treated cells.
Conclusions : K. pneumoniae activates mTORC1 to inhibit autophagy and survive intracellulary.

P.B.01.05
Bartonella species - another tick-borne pathogen?

A. Müller, M. Reiter, H. Stockinger, G. Stanek; 
Institute for Hygiene and Applied Immunology, Vienna, Austria.

Bartonella species are aerobic, Gram negative, facultative intracellular bacteria, which cause a variety of human and non-human diseases. Until now 24 Bartonella species and 
3 subspecies have been described including at least 12, pathogenic for humans. Recognised forms of disease are cat-scratch disease, Carrion’s disease, trench fever, bacillary 
angiomatosis and endocarditis. Known Bartonella vectors are cat fleas, fleas of other animals, sand flies and clothes lice. Whether ticks are vectors of Bartonella species remains to be 
substantiated.
In this study two libraries of human sera were screened for IgG-antibodies to B. henselae and B. quintana by an immune-fluorescence assay (IIF-Test, Euroimmun AG). One serum 
library consisted of sera from hunters who are regularly tick exposed, and the other serum library comprised sera from blood donors. Both groups of persons were from an almost 
matching geographical area. The serum samples were obtained from the serum collection of the Institute for Hygiene and Applied Immunology. The results of serological testing 
showed that 6% of the donor sera and 2% of the hunter sera were IgG seropositive for B. henselae, but 22% and 23% were IgG seropositive for B. quintana, respectively. These results 
imply that Ixodes ricinus ticks are feasible vectors for Bartonella species.

P.B.01.06
A newly established real-time PCR for detection of Borrelia miyamotoi in Ixodes ricinus ticks

M. Reiter, A. Schötta, A. Müller, H. Stockinger, G. Stanek; 
Institut für Hygiene und Angewandte Immunologie, Vienna, Austria.

Borrelia miyamotoi is a relapsing fever spirochete that was first discovered in Japan in 1995. Since then it has been found in other parts of the world, including the United States and 
Eurasia. Recently, evidence rendering B. miyamotoi as a causative agent of human disease is accumulating with increasing pace. We report the detection of B. miyamotoi in ticks from 
Austria for the first time. A total of 350 ticks collected in Austria were analyzed for the presence of DNA sequences of B. miyamotoi. Three ticks gave positive results in a B. miyamotoi-
specific nested PCR. Results were confirmed by sequencing the amplified glpQ gene from the positive samples. Moreover we developed a real-time PCR which unambiguously 
detected B. miyamotoi in all positive samples. Further genotyping of the samples found 100% identity of the 16S-23S intergenic spacer region with Swedish B. miyamotoi sequences. 
This is the first detection of the relapsing fever spirochete B. miyamotoi in hard ticks in Austria. The results consolidate the picture of a European-wide distribution of B. miyamotoi 
and again underscore the need for clinical awareness to clarify possible involvement of this species in human disease.

P.B.01.07
Characterization of splenic microarchitecture during chronic infection by wild type and mutant strains of Brucella melitensis in mouse experimental model

K. Abir1, A. Machelart1, J. Letesson1, E. Muraille2; 
1Namur university, namur, Belgium, 2Université libre de Bruxelles, Bruxelles, Belgium.

The spleen is a sophisticated filter that manages blood cells and monitors immune functions. Micro-anatomically, the spleen is divided into white pulp and red pulp separated by the 
marginal zone (MZ).The MZ plays a critical role in defense against pathogens that have entered the circulation. Two distinct macrophages populations are present in the MZ namely: 
marginal zone macrophages (MZM) and marginal metallophilic macrophages (MMM). Within the white pulp, T and B lymphocytes are also segregated into discrete compartments; B 
cells are situated in follicles, while T cells are located in an area around the central arteriole.
It has been reported that viral and parasitic infections induced significant remodelling of splenic microarchitecture, including loss of marginal zone macrophages population and 
disappearance of T and B cells compartmentalization. It would be interesting to characterize the modulation of splenic architecture during chronic bacterial infection.
Brucella is a facultative intracellular bacterial that chronically infect humans and animals causing brucellosis. The protection against B. melitensis infections in mice model mainly 
requires CD4+ T lymphocytes, Th1-type cytokines such as interferon (IFN)- that mediated activation of microbicide functions of macrophages and inflammatory dendritic cells. Splenic 
microarchitecture of B. melitensis infected C57BL/6 mice has been examined in situ by immuno-histofluorescence.
We observed that infection induced striking and long lasting changes in the MZ. Infection induced a reduction of MZM and marginal MMM, identified by ER-TR9 and MOMA-1 
staining, respectively. This reduction appears dependent of Th1 response and lead to a decrease ability of MZ to sequestrate fluorescent beads.

P.B.01.08
Evaluation of immunologically factors involved in initiation of chronic brucellosis in CD4+ T cells using mRNA array

F. Budak1, H. Bal1, G. Tezcan2, H. Akalın3, G. Goral1, H. B. Oral1; 
1Uludag University, Faculty of Medicine, Immunology Department, Bursa, Turkey, 2Uludag University, Faculty of Medicine, Medical Biology Department, Bursa, Turkey, 3Uludag University, 
Faculty of Medicine, Clinical Microbiology and Infection Diseases Department, Bursa, Turkey.

Introduction: Brucellosis is a serious infectious disease and continues to be an important cause of morbidity. It can be seen almost anywhere in the world and at any age. Acute phase 
heals or becomes chronic form. Infection of 10-30% of patients becomes chronic, despite early diagnosis and treatment.
Although our knowledge about Brucella virulence factors and the host response increase rapidly, how they can hidden from the immune system and cause chronic disease are still 
unknown. We aimed to investigate the immunological factors that play roles in the answer of this question.
Materials and Methods: Using mRNA microarray, 30,000 genes were screened in CD4 + T cells of patients with acute or chronic brucellosis and healthy controls that were sorted from 
peripheral blood with flow cytometry. Prominent genes for chronic and acute infections were identified.
Results: 19 genes were expressed in chronic group although didn’t express in acute group. Among these genes, while the expression level of immunologically important genes, HIPK2 
and LIAS were increased LGALS7 and ADAM12 were decreased (p <0.05, fold change> 2). These genes have the potential to be markers for chronic cases. Targeted miRNAs of these 
genes and their potential role in going to chronicity were identified.
Conclusions: It is the first study of mRNA expression analyzes of human CD4 + T cells to clarify the mechanism of inveteracy. The prominent genes that play role in chronic and acute 
infections were identified to determine the role of immunological and genetic factors in becoming chronic infection.

P.B.01.09
Evaluation of immunologically factors iınvolved in initiation of chronic brucellosis in CD8+ T cells using mRNA array

F. Budak1, H. Bal1, G. Tezcan2, H. Akalın3, G. Goral1, H. B. Oral1; 
1Uludag University, Faculty of Medicine, Immunology Department, Bursa, Turkey, 2Uludag University, Faculty of Medicine, Medical Biology Department, Bursa, Turkey, 3Uludag University, 
Faculty of Medicine, Clinical Microbiology and Infection Diseases Department, Bursa, Turkey.

Introduction: Although our knowledge about Brucella virulence factors and the host response increase rapidly, how they can remain hidden from the immune system and cause 
chronic disease are still unknown. We aimed to investigate the immunological factors that play roles in the answer of this question.
Methods: Using mRNA microarray, 30,000 genes were screened in CD8 + T cells of patients with acute or chronic brucellosis and healthy controls that were sorted from peripheral 
blood with flow cytometry. Genes, whom expression were significantly altered in chronic and acute infections were identified.
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Results: In comparison to chronic/ control and acute/control groups, 41 genes demonstrated significantly different expression status between chronic/ control and acute/control 
groups. Among these genes, while the expression level of immunologically important genes, CD101, CST5, LILRB3, S100A12 and SERPINA1 were increased DEFA3, NLRP3, PLAUR 
and SH2D1B were decreased. In addition, different from control and acute groups, the expression level of HECTD2, CORO1B, SPRY2, HLA-DQA1, IER3, SPATCIL and GRASP genes 
were significantly altered in chronic group (p<0.05). Thus, these genes have the potential to be markers for chronic cases. miRNAs that play a role in the expression of these genes and 
their potential role in going to chronicity were identified.
Conclusions: This work is the first study of mRNA expression analyzes of human CD8 + T cells to clarify the mechanism of inveteracy. The prominent genes that play role in chronic and 
acute infections were identified to determine the role of immunological and genetic factors in becoming chronic infection.

P.B.01.10
Evaluation of immunologically factors involved in initiation of chronic brucellosis in peripheral blood mononuclear cells using mRNA array

F. Budak1, H. Bal1, G. Tezcan2, H. Akalın3, G. Goral1, H. B. Oral1; 
1Uludag University, Faculty of Medicine, Immunology Department, Bursa, Turkey, 2Uludag University, Faculty of Medicine, Medical Biology Department, Bursa, Turkey, 3Uludag University, 
Faculty of Medicine, Clinical Microbiology and Infection Diseases Department, Bursa, Turkey.

Introduction: Brucellosis is an endemic zoonosis and observed in developing countries. Acute phase heals or becomes chronic form. Despite early diagnosis and treatment, infection 
of approximately 10-30% of patients becomes chronic.
Materials and Methods: In this study, using mRNA microarray, 30,000 genes and using miRNA array, more than 1000 miRNAs were screened in peripheral blood mononuclear cells 
(PBMC) of patients with acute or chronic brucellosis and healthy controls that were sorted from peripheral blood with flow cytometry. Prominent genes and miRNAs that play roles in 
regulation of these genes were identified in chronic and acute infections.
Results: In comparison to the chronic / control and acute / control groups, 15 genes were expressed in chronic group although didn’t express in acute group. Among these genes, while 
the expression level of immunologically important genes, SERPINA1, C1QA and SERPING1 were increased WFIKKN2 was decreased (p <0.05, fold change> 2). These genes have the 
potential to be markers for chronic cases.
Moreover, 69 genes demonstrated statistical significance with their distinct expression levels in both chronic and acute groups in comparison to control group. Among these genes, 
immunologically important ones and their target miRNAs were identified.
Conclusions: This work is the first study of mRNA and miRNA expression analyzes of human PBMCs to clarify the mechanism of inveteracy. The prominent genes that play role in 
chronic and acute infections were identified to determine the role of immunological and genetic factors in becoming chronic infection.

P.B.01.12
Protection in ocular chlamydial infection is dependent on infectious dose of Chlamydia caviae in guinea pig inclusion conjunctivitis model

S. Belij-Rammerstorfer1, A. Inic-Kanada1, M. Stojanovic2, E. Marinkovic2, I. Lukic2, E. Stein1, J. Montanaro1, N. Bintner1, N. Schürer1, M. Kundi3, T. Barisani-Asenbauer1; 
1OCUVAC – Center of Ocular Inflammation and Infection; Medical University of Vienna, Vienna, Austria, 2Department of Research and Development; Institute of Virology, Vaccines and Sera 
– Torlak, Belgrade, Serbia, 3Institute of Environmental Health, Center for Public Health, Medical University of Vienna, Vienna, Austria.

Introduction: Inclusion conjunctivitis in guinea pigs, caused by Chlamydia caviae (ChC) is a well-known animal model for studying trachoma, end-stage of an ocular surface disease 
caused by repeated infections with Chlamydia trachomatis. The aim of this study was to compare protective immunity after repeated infections using different infectious doses of ChC, 
investigating if infection dose can trigger different immunological responses and ocular pathology.
Materials and Methods: Animals were infected three times via the conjunctiva at six- and twelve-week intervals by applying 1 x 104 or 1 x 106 inclusion-forming units (IFUs) of ChC. 
Animals were monitored daily for the signs of ocular pathology. In each infection, at days 0 (prior-infection), 4, 7, 14 and 21 post-infection, conjunctival swabs and blood were collected 
to quantify chlamydial IFUs and ChC-specific sera IgG titers, respectively.
Results: We observed that 2nd infection with 1 x 104 IFUs had completely diminished ocular infection and pathology, with increased ChC-specific serum IgG titers and an increased 
capacity of these antibodies to bind and neutralize infection by ChC in vitro, whereas, only partial protection was seen in animals infected with 1 x 106 IFUs after the 3rd infection.
Conclusion: The observed capacity of animals infected with the lower dose to better control the infection by limiting an inflammatory environment and the resulting clinical 
pathology, could have a bigger impact on shaping the adaptive immune response.

P.B.01.13
IkBNS deficient mice are protected against high-dose Listeria monocytogenes infection

S. Frentzel1, A. Jeron1, I. Schmitz2, D. Bruder1,3; 
1Institute of Medical Microbiology and Hospital Hygiene,University Hospital, Magdeburg, Germany, 2Systems-oriented Immunology and Inflammation Research, Helmholtz Centre for 
Infection Research, Braunschweig, Germany, 3Immune Regulation, Helmholtz Centre for Infection Research, Braunschweig, Germany.

Introduction: The development and function of immune cells are regulated by transcription factors such as NF-kB. NF-kB is retained in the cytoplasm by the interaction with 
inhibitory-kB-proteins (IkBs). The recently identified atypical inducible NF-kB inhibitor IkBNS is located in the nucleus and can both activate as well as suppress the transcription of 
specific target genes. Though deficiency of IkBNS is known to affect the expression of proinflammatory cytokines in T cells and macrophages, its impact on the course of systemic 
bacterial infections is currently unknown.
Methods: Listeria monocytogenes (LM) infections are performed in IkBNS deficient (IkBNS-/-), heterozygous (IkBNS+/-) and wild type mice (IkBNS+/+) followed by disease 
monitoring, determination of bacterial burden, serum cytokines and histopathological analysis and FACS-based characterization of cellular infiltrates.
Results: While all IkBNS+/+ mice succumb to high-dose systemic LM infection within 4-6 days post infection IkBNS deficiency confers robust protection against lethal LM challenge 
as indicated by a 100% survival rate of IkBNS-/- mice. Resistance to bacterial infection is consistent with marked differences in spleen and liver pathology in IkBNS+/+ and IkBNS-/- 
animals. Currently, we are correlating enhanced anti-listerial resistance of IkBNS-/- mice with differences in pathogen control, alterations in serum cytokine pattern and early immune 
cell recruitment to sites of infection in order to elucidate the immunological mechanisms involved in IkBNS-regulated pathogen-specific immunity.
Conclusion: IkBNS deficiency results in a robust protection against lethal LM infection suggesting a so far unknown role of this only recently identified NF-kB inhibitor in the outcome 
of infectious diseases.
Funding: SFB854

P.B.01.14
A functional STAT4 variant increases the risk of nontyphoidal Salmonella bacteraemia in African children

J. J. Gilchrist1, T. C. Mills1, V. Naranbhai1, S. J. Chapman1, B. P. Fairfax1, J. C. Knight1, Wellcome Trust Case Control Consortium 2, T. N. Williams2, J. A. Scott2, C. A. MacLennan3, A. L. 
Rautanen1, A. V. Hill1; 
1Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, United Kingdom, 2KEMRI-Wellcome Trust Research Programme, Kilifi, Kenya, 3Wellcome Trust Sanger Institute, 
Hinxton, United Kingdom.

Background: Nontyphoidal Salmonella (NTS) causes invasive and frequently fatal disease in African children. There are no published studies investigating host genetic susceptibility to 
invasive NTS disease in African populations.
Methods: We conducted a genome-wide association study (SNP Array 6.0, Affymetrix) of NTS bacteraemia in Kenyan (180 cases, 2,677 controls) and Malawian (143 cases, 336 
controls) children. We assessed the effect of an NTS-associated STAT4 variant on STAT4 mRNA expression in lipopolysaccharide (LPS)-stimulated monocytes (432 European adults), 
serum IFNγ levels (Bio-Plex immunoassay, Bio-Rad) during acute NTS bacteraemia (106 Malawian children), and IFNγ production in ex vivo IL-12 and NTS-stimulated natural killer 
(NK) cells (54 European adults) by intracellular cytokine staining (FACSCanto, BD Biosciences).
Results: An intronic variant in STAT4 is associated (recessive model) with NTS bacteraemia in Kenyan and Malawian children (Kenya P=5·6x10-9, Malawi P=0·02, combined P=1·4x10-9; 
odds ratio=7·2; 95% CI 3·8-13·5). Carriage of the NTS-associated allele results in decreased STAT4 mRNA expression in LPS-stimulated monocytes (P=2.7x10-5), decreased serum 
concentrations of IFNγ in Malawian children with acute NTS bacteraemia (P=0·02), and decreased IFNγ production in NK cells following IL-12 (P=5.6x10-3) and NTS (P=0.03) 
stimulation.
Conclusions: We provide evidence of host genetic variation in STAT4 conferring susceptibility to invasive NTS disease in African children. We further describe the immunological 
consequences of the NTS-associated genetic variation: demonstrating reduced IL-12-dependent IFNγ production, and reduced IFNγ production in response to NTS, in genetically 
susceptible individuals.
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P.B.01.16
Elucidating the host cell response to Chlamydia trachomatis infection: the role of guanylate binding proteins

V. Lindenberg1, K. Mölleken2, E. Kravets1, D. Degrandi1, J. Hegemann2, K. Pfeffer1; 
1Institute of Medical Microbiology and Hospital Hygiene, Heinrich-Heine-University, Düsseldorf, Germany, 2Institute for Functional Genome Research of Microorganisms, Heinrich-Heine-
University, Düsseldorf, Germany.

Introduction: Interferon gamma (IFNγ) is a cytokine which orchestrates the host response against intracellular pathogens. Upon stimulation with IFNγ a wide range of genes are 
induced, amongst which the Guanylate Binding Proteins (GBPs) are abundantly expressed. GBPs are a family of large GTPases which can localize at specialized compartments within 
the mammalian cell. Previously it was shown that GBPs contribute to the control of Listeria, Legionella, Mycobacteria, and Toxoplasma infection in mice. Also, in chlamydial infection, 
murine (m)GBP1 and mGBP2 were found to accumulate at the bacterial inclusions (Haldar et al. 2013, 2014). Chlamydia, the most common sexually transmitted pathogen, is an 
exquisitely adapted gram-negative obligate intracellular bacterium. We study mGBPs role(s) within the host cell in the context of chlamydial infection.
Materials and methods: To further characterize the function of mGBPs, we infected embryonic fibroblasts with Chlamydia trachomatis LGV. Transcription of mGBPs and other host 
response genes was analysed using RT-qPCR. Confocal microscopy was used to analyse localization of fluorescent protein tagged mGBPs within the infected cell. In addition mGBP2, 
mGBP5 knock out, and control fibroblasts were infected to quantify chlamydial burden and establish relative infectious units.
Results: Microscopy showed localization of mGBP6 and mGBP7, in addition to mGBP1 and mGBP2, at chlamydial inclusions. Currently, experiments to analyse induction of mGBPs, as 
well as quantification of chlamydial burden in knock out cells, are being carried out.
Conclusion: This study demonstrates the involvement of mGBP6 and mGBP7, in addition to mGBP1 and mGBP2, in the host response to chlamydial infection.

P.B.01.17
The role of tyrosine kinase 2 in the immune response during bacterially induced sepsis

K. Ben Mahfoudh1, R. Rom1, M. Biaggio1, C. Lassnig1,2, A. Puga1, S. Knapp3, M. Mueller1,2, B. Strobl1; 
1Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2Biomodels Austria, University of Veterinary Medicine, Vienna, Austria, 3CeMM-Research 
Center for Molecular Medicine of the Austrian Academy of Sciences, Department of Medicine I, Laboratory of Infection Biology, Medical University, Vienna, Austria.

Sepsis is a systemic inflammatory response syndrome caused by bacteria and/or their products (e.g. lipopolysaccharide (LPS)). It is a life threatening disorder, which often leads to 
septic shock followed by multi-organ failure. Even under full treatment sepsis still represents a leading cause of death in intensive care units and the molecular mechanisms behind 
the disease remain incompletely understood.
Tyrosine kinase 2 (Tyk2), a receptor-associated tyrosine kinase, belongs to the Janus kinase family and participates in signaling of various cytokines, most prominently type I 
interferons (IFN) and interleukin 12 (IL-12).
We and others have previously shown, that absence of Tyk2, increases resistance of mice to LPS induced septic shock, but the role of Tyk2 during sepsis induced by live bacteria is still 
ill-defined.
We show that survival upon E.coli-induced peritonitis was improved in both Tyk2-deficient (Tyk2-/-) and Tyk2 kinase-inactive (Tyk2K923E) compared to wild-type mice, although this is 
restricted to a low dose of infection. Surprisingly, bacterial load and early cell infiltration was similar in Tyk2-/-, Tyk2K923E and wild-type mice. Recruitment and activation of immune cells 
and cytokine production at late time points after infection are under investigation. Interestingly, our preliminary data suggests that, in contrast to LPS induced sepsis, type I IFNs have 
only a minor impact on survival after infection with E.coli. We are currently investigating whether this is specific for E.coli or a general characteristic of infectious peritonitis.
Supported by the Austrian Science Fund (FWF: P25642-B22, DK-W1212)

P.B.01.18
Leptospirosis. The experience of a tertiary hospital in a region of Western Greece during a period of fifteen years

N. Zotos1, T. Potsis2, M. Gianniki3, D. Bougias3, A. Papadopoulou1, C. Georgiou1, L. Papageorgiou1, E. Chrisostomou1, A. Pournou1, N. Tsifetaki3; 
1Microbiology Department, General Hospital of Ioannina “G.Hatzikosta”, Ioannina, Greece, 2Private Cardiology Office, Ioannina, Greece, 3Department of Rheumatology, General Hospital of 
Ioannina “G.Hatzikosta”, Ioannina, Greece.

Introduction: Leptospirosis is an infection caused by corkscrew-shaped bacteria called Leptospira with worldwide distribution. Symptoms can range from none to mild such as 
headaches, muscle pains, and fevers; to severe with bleeding from the lungs or meningitis. If the infection associated with renal failure, liver failure and pulmonary haemorrhage it is 
then known as Weil’s disease.
Objectives: The aim of the study was the estimation of the incidence of Leptospirosis in a region of Western Greece during a period of 15 years.
Methods: Serum samples from 728 patients (adults and children) with possible diagnosis of Leptospirosis were tested in our hospital during a period of 15 years (1999-2014). The 
presence of specific IgM antibodies was determined using a commercially available enzyme-linked immunosorbent assay (Elisa-Virion/Serion).
Results: Among 728 patients included in our study 47 (6.46%) were found seropositive for IgM antibodies. Positive results were confirmed with a second or a third sample after one or 
two weeks. All seropositive patients had symptoms compatible with the disease and a history of exposure to high risk factors (farmers, military personnel, fresh water fishing etc). Of 
the 47 seropositive patients, 27 (57.4%) were men and 20 (42.6%) were female. Variation of the annual distribution of cases was recorded, without the appearance of any outbreak.
Conclusion: Seroprevalence of leptospirosis in North-Western Greece is still high. Thus, it is suggested that clinicians and health authorities, should pay greater attention to this major 
public health issue.

P.B.01.19
luxCDABE reporter system-based monitoring of lipopolysaccharide outer core and O-antigen expression in Yersinia enterocolitica O:3 during mouse infection

E. Bozcal1, M. Dagdeviren2, A. Uzel3, M. Skurnik4; 
1Istanbul University,Faculty of Science, Biology Department,Basic and Industrial Microbiology Section and Ege University, Faculty of Science, Biology Department, Basic and Industrial 
Microbiology Section, Istanbul, Izmir, Turkey, 2Ege University, Faculty of Science, Biology Department, General Biology Section, Izmir, Turkey, 3Ege University, Faculty of Science, Biology 
Deaprtment, Basic and Industrial Microbiology Section, Izmir, Turkey, 4Haartman Institute, Department of Bacteriology and Immunology, Research Programs Unit, Immunobiology, 
University of Helsinki and Helsinki University Central Hospital Laboratory Diagnostics, Helsinki, Finland.

Introduction: Temperature regulates many virulence genes of Yersinia enterocolitica including lipopolysaccharide (LPS). Studies on the LPS gene expression in vivo are essential to 
get understanding on the interactions between a bacterium and host. Reporter genes such as luxCDABE are used to monitor transcription indirectly by inserting the genes under the 
control of promoters of interest.
Materials and Methods: The luxAB cassette was introduced into YeO3-LuxCDE downstream the O-antigen and outer core gene cluster promoters Pop1 and Poc, respectively. We 
constructed two different reporter strains YeO3-luxPop1 and YeO3-luxPoc. Bioluminescence allowed us to define the advancement of the pathogen during the infection of balb/c mice 
by the in vivo imaging system (IVIS). We followed reporter strains until 5 days post infection, i.e., imaging was performed 1 h, 1 and 5 days post-infection.
Conclusions: In vitro experiments revealed that the promoter reporter system did not influence the fitness of the bacteria and a minimum 105 CFU was required to get luminescence 
clearly above the background. Luminescence expression per bacterium was highest during logarithmic growth phase and it decreased clearly when the bacteria entered the stationary 
phase after 10 h. A general observation of the IVIS experiments was that the Poc and Pop1 promoters were mainly expressed at the intestinal region of the mice and that the bacteria 
disseminated and the reporters were detected even in bone marrow 5 days post-infection. Preliminary results showed a strong down-regulation of the promoters in the deeper organs 
like spleen and liver of the mice.

P.B.01.20
Immunological essentials for the diagnosis of Lyme borreliosis

G. Stanek1, M. Markowicz1, D. Stupica2, F. Strle2; 
1Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria, 2University Medical Center, Ljubljana, Slovenia.

Lyme borreliosis is the most common tick-transmitted disease on the Northern hemisphere. It is caused by spirochetes of the Borrelia burgdorferi sensu lato complex. The spirochetes 
are transmitted by hard ticks of the genus Ixodes. The disease usually begins with an expanding skin lesion, erythema migrans. After several days to weeks, the spirochete may spread 
from skin to many different sites leading to secondary skin lesions, or involve the nervous system, the heart, joints and rarely other organs. Late manifestations may affect the joints, 
skin, and nervous system. A typical erythema migrans can be identified by an experienced physician without any other support. For the specific diagnosis of all other manifestations 
laboratory support is required. Since the direct detection of the agents is not sufficiently sensitive, neither by culture nor by antigen or molecular detection methods, the detection 
of specific antibodies in serum and cerebrospinal fluid is therefore essential. Additionally, for a reliable diagnosis of Lyme neuroborreliosis the indicative clinical manifestations must 
be associated with inflammatory cerebrospinal fluid parameters and evidence of Borrelia infection of the central nervous system achieved by demonstration of the synthesis of 
intrathecal specific IgG antibodies. Serological testing currently follows the two-tier principle: the first tier is usually an EIA or chemiluminescence assay for detection of IgM and/or 
IgG response. The second tier is considered to identify the specificity of the first tier result, usually achieved by Western- or Line-blotting.
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P.B.01.21
Immunomodulatory effects of chicken cathelicidin CATH-2

M. D. Kraaij, A. van Dijk, H. P. Haagsman; 
Utrecht University, Utrecht, Netherlands.

Introduction: The increased prevalence of antibiotic resistance is a serious threat to both public and animal health. Host Defense Peptides may be an alternative to conventional 
antibiotics. These peptides have both immunomodulatory and direct antimicrobial effects. Here we investigated the effects of chicken CATH-2 and the human cathelicidin LL-37 on 
chicken immune cells.
Materials and Methods: Chicken PBMCs were incubated for 4 hours with D-CATH-2, L-CATH-2 and LL-37. Cell death, cell populations: leukocytes, mononuclear phagocytes (KUL-
01), T-cells, B-cells and cell surface markers MHC class 2, CD40 and CD86 were measured. Monocytes, isolated by overnight attachment of PBMCs, were incubated for 16 hours with 
peptides in the presence of LPS after which cytokine production was measured. Cell proliferation was measured using mixed lymphocyte reactions (MLR); in the presence of peptide, 
different ratios of stimulator PBMCs were mixed with CFSE-labelled responder PBMCs and incubated for 5 days.
Results: Above concentrations of 10µM, cytotoxicity increased for all peptides. KUL-01 expression was increased by D-CATH-2, L-CATH-2 and LL-37, whereas the percentage of 
B-cells was decreased. In addition, the expression of MHC class 2, CD40 and CD86 on mononuclear phagocytes was enhanced. Furthermore, the peptides appeared to decrease the 
monocyte-derived cytokine production. Cell proliferation was decreased at the lower responder:stimulator ratio with 10µM of D-CATH-2 and L-CATH-2.
Conclusions: D-CATH-2, L-CATH-2 and LL-37 decrease the number of B-cells and increase the number of mononuclear phagocytes. In addition, the peptides decrease the cytokine 
production by monocytes and cell proliferation.

P.B.01.22
Polarization of human macrophages in vitro favors survival of the intracellular pathogen Chlamydia pneumoniae

T. Buchacher1, A. Ohradanova-Repic2, H. Stockinger2, M. B. Fischer1,3, V. Weber1; 
1Christian Doppler Laboratory for Innovative Therapy Approaches in Sepsis, Department for Health Sciences and Biomedicine, Danube University Krems, Krems, Austria, 2Molecular 
Immunology Unit, Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria, 3Department of Blood Group Serology and Transfusion Medicine, Medical 
University of Vienna, Vienna, Austria.

Introduction: M1 and M2 macrophages have been shown to represent potential reservoir cells to intracellular pathogens. The goal of this study was to characterize human 
macrophage phenotypes with respect to their role as preferential survival niches of Chlamydia pneumoniae.
Materials and Methods: Primary human monocytes were pre-differentiated with GM-CSF or M-CSF, respectively, for 7 days to yield M1-like and M2-like macrophages, which were 
further treated with IFN-γ and lipopolysaccharide or with IL-4 for 48 h to obtain fully polarized M1 and M2 macrophages. Polarized macrophages were infected with Chlamydia 
pneumoniae at a MOI of 0.1 for 24 hours.
Results: M1 and M2 cells exhibited distinct morphology, surface marker and cytokine profiles. Macrophage polarization did not influence the uptake of Chlamydia pneumoniae, but 
an increase in chlamydial DNA over time indicating proliferation was only observed in M2. Immunofluorescence revealed perinuclear chlamydial inclusions in M2 and less-defined 
inclusions for M1. Re-infection of HEp-2 confirmed viable Chlamydia from M2 lysates, but not from M1. The ability of M1 to restrict chlamydial replication was not observed in M1-like, 
since chlamydial load showed an equal increase over time for M1-like and M2-like macrophages.
Conclusions: Our findings support the importance of macrophage polarization for the control of intracellular infection, and show that M2 macrophages are the preferred survival niche 
for Chlamydia pneumoniae. M1 macrophages did not allow for chlamydial proliferation, but failed to completely eliminate chlamydial infection, giving further evidence for the ability 
of Chlamydia pneumoniae to evade cellular defense and to persist in human macrophages.

P.B.01.23
Trimming IL-1 signaling for protection against Streptococcus pyogenes

M. Janos, F. Sonego, V. Castiglia, P. Kovarik; 
Max F. Perutz Laboratories / Universität Wien, Vienna, Austria.

Introduction: Streptococcus pyogenes is a significant Gram-positive human pathogen, which may progress to severe invasive infections. Key to the successful outcome of an immune 
response is the balance between sufficient inflammation for appropriate antimicrobial activity and immune modulation to avoid damage to the host. IL-1 signalling is central in 
inflammatory responses to bacterial infections by engaging a broad spectrum of immune functions on a diverse range of target cells. We are addressing the mechanisms through 
which adequate but moderated IL-1 responses are protective against S. pyogenes.
Material and methods: We employ subcutaneous and intranasal murine infection models, which correspond to common routes of infection in humans.
Results: Whereas we observe that elevated levels of IL-1β correlate with lethal hyperinflammation apparent in the context of loss of type I IFN signaling, abrogation of IL-1 signaling 
leads to increased dissemination and mortality, which correlates with decreased chemokines, neutrophil recruitment and IL-17 production. Preliminary evidence also suggests that 
IL-1α and IL-1β are not redundant but rather collaborative in their ability to mediate neutrophil recruitment, and that IL-1β production is dependent on streptolysin O.
Conclusion: Our data demonstrates the central role of IL-1 signalling in mediating protective inflammation, as well as its potential to cause damage. In this light, the mechanisms 
which fine-tune IL-1 responses provide insight into the pathophysiology of severe invasive S. pyogenes infections.

P.B.02 Immunity to Bacterial Infection - Part 2

P.B.02.01
Persisting IgM antibodies against Borrelia burgdorferi sensu lato: over-interpretation or cross-reactivity?

M. Markowicz, H. Stockinger, G. Stanek; 
Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria.

The aim of the study was to identify subjects with isolated IgM against Borrelia burgdorferi sensu lato (s.l.) without IgG. We investigated the antigens which were involved in positive 
test results. We aimed to identify IgM cross-reactivity with Herpes simplex virus 1 and 2, cytomegalovirus, Epstein Barr Virus and Parvovirus B19 .
The IgM ELISA is based on peptides of B. burgdorferi s.l. VlsE and outer surface protein C (OspC). Immunoblot (IB) was used as confirmation assay for each positive ELISA. The 
persistence of IgMs was defined by a repeated positive test results 4 weeks after the initial sample and further by follow up control between 6 and 11 months later. None of the 
subjects was positive in IgG ELISA in any of the three samples tested. All sera were tested for viral IgG and IgM as mentioned above using IB and for IgG against B. burgdorferi s.l.
In total, 42 subjects, 33 females (79%) and 9 males (21%) were included. Mean age was 52 years, range 19 to 76 years. The mean follow up period was 6.5 months. 23 subjects showed 
positive IgG IB against Borrelia burgdorferi s.l. in at least one of the three tests. Regarding specific IB bands (first test), all sera were positive for OspC, 27 were positive for p 41, 2 for 
p39 and 1 for VlsE.
Only in 5 samples IgM against viral pathogens could be detected.
Over interpretation of OspC as a single antigen leads to false positive interpretation of IgM test results.

P.B.02.02
Highly specific monoclonal antibodies against Methicillin-resistant Staphylococcus aureus (MRSA)

N. Maier1, S. Arnold2, M. Listek1, M. Nickisch-Rosenegk2, F. Bier2, K. Hanack1; 
1University of Potsdam, Potsdam, Germany, 2Fraunhofer Institute for Cell Therapy and Immunology IZI, Bioanalytics and Bioprocesses branch, Potsdam, Germany.

Methicillin-resistant Staphylococcus aureus (MRSA) strains cause severe infections in prolonged hospitalization and lead to an increased morbidity and mortality. Rapid detection of 
those infections became therefore a major concern for health care systems. Using peptide microarrays and purified human IgG from MRSA-infected patients we could identify highly 
immunodominant epitopes of penicillin binding protein 2a (PBP2a) of Staphylococcus aureus. For the generation of monoclonal antibodies against the whole microorganism this 
peptide epitopes were used as antigen for immunization. Monoclonal antibodies were generated and characterized for MRSA binding. The specificity of this monoclonal antibody 
was tested positive for the peptide as well as the whole microorganism. The cross reactivity was analyzed via several immunoassay formats with sequenced MRSA strains and 
clinical isolates of MRSA, Staphylococcus aureus and commensal E.coli. The generated antibodies were highly specific for MRSA and showed no cross-reactivity with conventional 
Staphylococcus aureus or other pathogens as commensal E.coli. High binding affinities could be shown by SPR measurements. Based on these results the antibodies can be used to 
build up highly sensitive diagnostic immunoassays for a rapid detection and identification of MRSA infections.
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P.B.02.03
Human MAIT cell immune surveillance at bile ducts in the portal tract

H. C. Jeffery1, B. van Wilgenburg2, K. Stirling1, K. Parekh1, S. Roberts1, A. Kurioka2, S. Hunter1, J. Rajanayagam1, T. Iqbal3, R. Brown3, D. H. Adams1,3, P. Klenerman2, Y. H. Oo1,3; 
1Centre for Liver Research and NIHR BRU in Liver Disease, University of Birmingham, Birmingham, United Kingdom, 2Peter Medawar Building for Pathogen Research, University of Oxford, 
Oxford, United Kingdom, 3University Hospital of Birmingham, Birmingham, United Kingdom.

Introduction: Mucosal-Associated Invariant T-cells (MAIT) are unconventional T-cells characterised by the invariant TCR-chain, Vα7.2 and responding to bacterial vitamin B metabolites 
presented by MR1. They have been studied for their role in antibacterial immunity at mucosal sites; however, detailed characteristics of liver-infiltrating MAIT (LI-MAIT) and their role 
in biliary immune surveillance remain unexplored and were addressed in this study.
Methods: LI-MAIT from normal and diseased livers were phenotyped by flow cytometry. Intrahepatic localisation was examined by immunohistochemistry. MAIT activation in 
response to E. coli-exposed biliary epithelial cells was assessed in a co-culture study.
Results: CD3+TCR-Va7.2+CD161++ LI-MAIT were found in healthy and diseased livers but at reduced frequency (%CD3+ T-cells) in disease. LI-MAIT had an activated, effector memory 
phenotype and predominantly localised to bile ducts in the portal tracts. Consistent with this distribution they expressed biliary tropic chemokine receptors CCR6, CXCR6, and integrin 
αEβ7. They were also present in the hepatic sinusoids and possessed tissue homing chemokine receptor CXCR3 and integrins LFA-1 and VLA-4, suggesting their recruitment via 
hepatic sinusoids. LI-MAIT demonstrated mixed lineage phenotypes expressing Tbet and RORc and producing cytokines IFN-y, TNF-α, and IL-17. Importantly, in response to E. coli-
exposed biliary epithelial cells, MAIT up-regulated IFN-y and CD40Ligand and degranulated in an MR1 dependent, cytokine independent manner.
Conclusions: This is the first characterisation of intra-hepatic MAIT cells in the human liver and provides evidence to support their role in immune surveillance at the biliary epithelium; 
thus MAIT cells could be manipulated for treatment of biliary disease in the future.

P.B.02.04
Phagocytosis and intracellular reactive oxygen species production by milk polymorphonuclear leukocytes in dairy cows with high and low somatic cell count

M. G. Blagitz1, F. N. Souza2, C. F. Batista1, L. F. Azevedo1, N. R. Benites1, P. A. Melville1, A. M. Della Libera1; 
1Faculdade de Medicina Veterinária e Zootecnia - Universidade de São Paulo, São Paulo, Brazil, 2Escola de Veterinária - Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.

The present study aimed to evaluate the phagocytosis of Staphylococcus aureus and intracellular reactive oxygen species (ROS) production by milk neutrophils in dairy cows with high 
and low somatic cell count (SCC). The milk neutrophils were identified using flow cytometry based on the cells’ cytoplasmic granularities and CH138A monoclonal antibody positivity. 
The phagocytosis assay was performed by flow cytometry using propidium iodide (PI)-labeled S. aureus. Intracellular ROS production was also assessed using 2’,7’-dichlorofluorescein 
(DCF) diacetate as a probe. Here, 16 quarter milk samples (four cows) with low SCC (< 200,000 cells/mL) and 16 quarter milk samples (four cows) with high SCC (> 200,000 cells/mL) 
were used. The percentage of neutrophils producing ROS (low SCC = 63.38 + 15.46; high SCC = 87.51 + 5.12; P = 0.0001) and median fluorescence intensity (MFI) of DCH (low SCC = 
1,189.50 + 900.56; high SCC = 2,364.20 + 976.48; P = 0.003) were higher in milk samples with high SCC. Otherwise, the percentage of neutrophils that phagotized S. aureus (low SCC 
= 70.94 + 10.33; high SCC = 57.76 + 11.75; P = 0.03) and the MFI of PI-labeled S. aureus (low SCC: 153.80 + 97.98; high SCC = 76.22 + 38.50; P = 0.03) was higher in milk samples with low 
SCC. Thus, evaluating milk neutrophils functions may elucidate whether high SCC is caused by alterations in neutrophils functions or other factors. Because high SCC is undesirable 
even in absence of infection, monitoring neutrophil function may optimize dairy health and management-related decision-making.

P.B.02.05
The role of elastase in antimicrobial action against Moraxella catarrhalis

J. Roszkowiak1, J. Nowak2, D. Augustyniak1; 
1Department of Pathogen Biology and Immunology, University of Wroclaw, Wroclaw, Poland, 2Department of Human Biology, University of Wroclaw, Wroclaw, Poland.

Introduction: Neutrophil elastase is one of the key component of innate immunity. It may be released extracellulary during neutrophil degranulation - the second antimicrobial 
strategy of these cells. The excessive elastase release together with protease-antiprotease imbalance may cause many detrimental effects in respiratory tract during chronic 
obstructive pulmonary disease (COPD) exacerbation. Moraxella catarrhalis is one of the leading factors in COPD exacerbation. The goal of the study was: (1) to characterize the 
potency of whole bacteria and outer membrane vesicles (OMVs) for elastase release from neutrophil, (2) to determine the proteolytic and bactericidal action of elastase against M. 
catarrhalis.
Materials and Methods: Blood neutrophils were isolated from human volunteers by percoll centrifugation. The elastase activity was measured in degranulated supernate using 
spectrofluorimetric method. The elastase cleavage action was confirmed in SDS-PAGE electrophoresis and LC-MS. The bactericidal assays were performed using colony count 
methods after 1h and 4h incubation of bacteria in the presence of enzyme.
Results: The Moraxella catarrhalis and their OMVs both in the presence or absence of specific antibodies induce significant degranulation of human neutrophils. Neutrophil elastase 
cleaves several major outer membrane proteins (OMPs) of M. catarrhalis. This effect of enzyme is supposed to be connected with bactericidal action of elastase against this bacterium.
Conclusions: The ability of M. catarrhalis and its OMVs to induce heavy neutrophil degranulation may be responsible for increasing the amount of elastase in inflammatory milieu. 
OMPs seems to be M. catarrhalis targets in elastase-dependent host defence.

P.B.02.06
Rickettsia typhi induces neutrophilia and neutrophil-mediated liver pathology

S. Papp1, U. Richardt1, S. Kuehl1, B. Fleischer1,2, A. Osterloh1; 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany, 2Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Rickettsia typhi is the causative agent of endemic typhus. This underdiagnosed acute febrile illness emerges worldwide and can be fatal in severe cases. Here, we analyzed 
innate immune mechanisms that contribute to protection and pathology in a murine R. typhi infection model. We used CB17 SCID mice that lack protective adaptive immunity 
and are therefore highly susceptible to a R. typhi infection. In contrast to wildtype BALB/c mice, these mice were not able to control bacterial growth and developed fatal 
disease accompanied by splenomegaly and severe liver pathology. Splenomegaly was mainly due to strong accumulation of CD11bpos/GR1hi neutrophils followed by CD11bpos/
GR1low macrophages and NK cells. Neutrophils were further demonstrated to harbor R. typhi and were responsible for liver damage. Depletion of neutrophils in CB17 SCID mice 
completely prevented liver pathology. Although depletion of these cells also led to reduced bacterial burden, it did not protect from death, which was likely due to a strong systemic 
inflammation. NK cells and macrophages were furthermore demonstrated to be responsible for high IFNgamma plasma concentrations. Macrophages additionally expressed 
iNOS, but their activation did not correlate with bacterial uptake in vivo or direct contact with R. typhi in vitro. Therefore, activation of macrophages seemed to depend on indirect 
mechanisms. In summary, we demonstrate that neutrophils are responsible for liver pathology in susceptible CB17 SCID mice and that these cells may contribute to bacterial 
dissemination. However, depletion of neutrophils does not prevent fatality, which is likely due to severe inflammation driven by NK cells and macrophages.

P.B.02.07
Rickettsia typhi persists in mice and can cause fatal CNS inflammation

A. Osterloh1, S. Papp1, K. Moderzynski1, S. Kuehl1, B. Fleischer1,2; 
1Bernhard-Nocht-Institute for Tropical Medicine, Hamburg, Germany, 2Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Rickettsioses are emerging infectious febrile diseases caused by obligate intracellular bacteria (Rickettsiae). The typhus group Rickettsiae R. typhi and R. prowazekii are the causative 
agents of endemic and epidemic typhus that can be fatal.
In the present study we demonstrate for the first time that R. typhi persists in C57BL/6 and BALB/c wildtype mice. These strains are considered non-susceptible for R. typhi as they 
can control bacterial growth and do not develop symptomatic disease. Nevertheless, we show that R. typhi can be re-cultivated from lung, spleen and brain tissue even up to one year 
after infection, demonstrating bacterial persistence. We further analyzed C57BL/6 RAG1-/- mice. Despite the lack of protective T cell response, C57BL/6 RAG1-/- mice developed only 
transient mild disease in the acute phase of infection and were capable to control bacterial growth for month. However, beyond day 80 post infection C57BL/6 RAG1-/- mice suddenly 
developed neurological disease beginning with stroke-like symptoms and resulting in lethal paralysis. At the time of death, the mice showed high bacteremia only in the brain. 
Furthermore, high numbers of iNOS-expressing inflammatory macrophages were exclusively detectable in the brain and spinal cord but not in other organs such as the spleen.
Taken together, our data show for the first time that R. typhi persists and can cause lethal CNS inflammation in the absence of effective adaptive immune response.

P.B.02.08
Protective role of CD8+ and CD4+ T cells in Rickettsia typhi infection

K. Moderzynski1, B. Fleischer1,2, A. Osterloh1; 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany, 2Institute of Immunology, University Medical Center Hamburg - Eppendorf, Hamburg, Germany.

Rickettsia typhi is an intracellular bacterium and the causative agent of endemic typhus. This underdiagnosed febrile illness occurs worldwide and can be fatal in severe cases.
Analyzing the T cell response in a murine infection model, we show that wildtype mice react to R. typhi with the generation of cytotoxic CD8+ effector T cells producing Granzyme 
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B, IFNgamma, and TNFalpha. Furthermore, CD4+ T cells of the TH1 phenotype that release IFNgamma and TNFalpha were generated. Especially CD8+ T cells are considered to play 
a dominant role in protection against this intracellular pathogen and mice lacking T (and B) cells succumb to the infection. To elucidate the contribution of CD8+ and CD4+ T cells to 
immune defense against R. typhi, we adoptively transferred either purified CD8+ or CD4+ T cells into susceptible T and B cell deficient mice. None of the mice that received CD8+ T 
cells developed symptomatic disease and all mice survived the infection, demonstrating the protective function of cytotoxic CD8+ T cells. Surprisingly, the majority of mice receiving 
CD4+ cells developed transient symptomatic disease but recovered and finally survived R. typhi infection. The protective role of CD4+ T cells was further confirmed using MHCI-/- 
mice. Although these mice lack CD8+ T cells, they were protected against R. typhi infection.
In summary, we show here for the first time that CD4+ T cells alone are sufficient to confer protection against R. typhi.

P.B.02.09
Staphylococcus aureus toxins PSMα induce a delay in host cell mitotic process, which correlates with a decrease of antibacterial functions of epithelial cells

M. Deplanche1, R. El-Aouar Filho2, L. Alekseeva3, E. Ladier1, J. Jardin1, G. Henry1, V. Azevedo4, F. Laurent5, G. Gerard Lina5, F. Vandenesch5, Y. Le Loir1, M. Otto6, F. Götz7, N. Berkova1; 
1INRA, Agrocampus Ouest, Rennes, France, 2INRA, Agrocampus Ouest, Universidade Federal de Minas Gerais, Belo Horizonte-MG, Brazil, 3INRA, Agrocampus Ouest, Shemyakin-
Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation, 4Universidade Federal de Minas Gerais, Belo Horizonte-MG, Brazil, 5CNR, INSERM U1111, Université Lyon, 
Lyon, France, 6US National Institutes of Health, Bethesda, MD, United States, 7University of Tübingen, Tübingen, Germany.

Introduction: Staphylococcus aureus is responsible for a wide range of infections in humans and animals. We previously demonstrated that USA400 MW2 strain induces a G2/M phase 
delay in human HeLa cells. This phenomenon was associated with the accumulation of the cyclin-dependent kinase Cdk1/cdc2 and unphosphorylated histone H3. We describe here 
how this alteration hijacks defense functions of the host cells.
Material and Methods: Cell cycle was analyzed by the flow cytometry. Defensins expression was evaluated by RT-qPCR. Size exclusion chromatography of bacterial supernatants, 
followed by mass spectroscopy analysis were employed to identify the active substances.
Results: We identified phenol-soluble modulin alpha (PSMα) peptides as the likely candidates for the cell cycle alteration. Indeed, synthetic PSMα peptides caused a G2/M phase 
transition delay. The implication of PSMα in cell cycle alteration was confirmed by comparison of wild type (LACwt) strain with the isogenic mutant (LAC∆psmα), lacking the psmα 
operon that encodes PSMα1 to 4. Analysis of the proliferation of LACwt and mutant LAC∆psmα showed higher proliferation rates of internalized LACwt.
PSMα-induced G2/M-transition delay correlated with a decrease in the defensins (hBD-3 and hBD-9) genes expression demonstrating, that PSMs impair the innate immune response 
during S. aureus infection.
Conclusion: We show that PSMα1 act as a bacterial cyclomodulin inducing G2/M phase transition delay, which prolongs the period of low defensins expression. Moreover, PSMα1 
promotes intracellular proliferation of S. aureus. This is a novel mechanistic strategy of how S. aureus is able to subvert cell cycle progression accompanied by decreased immune 
response.

P.B.02.10
Differences in adherence and internalization capacity into bovine mammary epithelial cells among bovine associated staphylococci

F. N. Souza1, S. Piepers2, K. Piccart2, A. M. Della Libera3, M. B. Heinemann4, M. O. Cerqueira1, S. De Vliegher2; 
1Escola de Veterinária - Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2M-team and Mastitis and Milk Quality Research Unit, Department of Reproduction, Obstetrics and 
Herd Health, Faculty of Veterinary Medicine, Ghent University, Ghent, Belgium, 3Departamento de Clínica Médica - Faculdade de Medicina Veterinária e Zootecnia -Universidade de São 
Paulo, São Paulo, Brazil, 4Departamento de Medicina Veterinária Preventiva e Saúde Animal - Faculdade de Medicina Veterinária e Zootecnia -Universidade de São Paulo, São Paulo, Brazil.

Bacteria adherence seems to be an essential first stage for the internalization of bacterial pathogens into the cytoplasm of the host cell. Internalization of bacterial pathogens into 
host cells was considered an important virulence strategy, since this allows bacteria to occupy a microenvironment free from host defense mechanisms. Thus, this study aimed to 
explore the difference in the capacity of four staphylococci strains to adhere and internalize into bovine mammary epithelial cells (MEC). Three different strains of CNS were used: 
one strain of S. fleurettii isolated from sawdust and considered as an environmental opportunistic pathogen, and two dissimilar S. chromogenes isolates. The first S. chromogenes 
isolate is cultured from a heifer’s teat apex and appears to have protective effects against major pathogens, while the other strain of S. chromogenes originates from a chronic 
intramammary infection (IM) and is considered as an udder-adapted pathogen. Also, one well-characterized strain of S. aureus (Newbould 305) associated with mild bovine mastitis 
was used. The S. aureus strain adhered and internalized to MEC faster than CNS species. Furthermore, S. chromogenes IM showed higher ability to adhere and internalize into MEC 
than two CNS strains isolated from extramammary niches. Thus, our findings provide new insights into the capacity to adhere to and internalize into MEC by different staphylococci 
strains and species that may be related to intra-species diversity and epidemiological and ecology behavior of different staphylococci which might be linked to the etiology and 
persistence of intramammary infections.

P.B.02.12
A20 deficiency in T cells enhances host immune response to bacterial infection

S. Just1, G. Nishanth1, M. Naumann2, D. Schlüter1; 
1Institute of Medical Microbiology, Magdeburg, Germany, 2Institute of Experimental Internal Medicine, Magdeburg, Germany.

Introduction: The ubiquitin-editing enzyme A20/TNFAIP3 is an important negative feedback regulator of the NF-κB signalling pathway. Mice deficient for A20 die prematurely due to 
severe inflammation and cachexia caused by a persisting NF-κB activation. With respect to T cells, it has been shown that A20 deletion leads to an improved T cell-mediated control 
of tumour growth. Nevertheless, the role of A20 in T cells during infection remains unclear. Therefore, we use the bacterium Listeria monocytogenes (Lm), a model organism to study 
host T cell response, and investigate how A20 influences the course of listeriosis.
Methods: We generated mice in which A20 is specifically deleted in T cells (CD4-Cre A20fl/fl) and challenged them with Lm. Bacterial loads in spleen and liver were determined, as well 
as flow cytometric analysis for further characterization was performed.
Results: Generation of CD4-Cre A20fl/fl mice revealed, unlike conventional A20 knockout mice, no severe autoimmune phenotype. Mice breed and develop normally. Upon challenge 
with Lm, CD4-Cre A20fl/fl mice exhibited improved bacterial clearance from infected spleen and liver compared to A20fl/fl control mice. Further analysis revealed an increased amount 
of Lm-specific T cells, producing more effector molecules such as IFN-γ and granzyme B.
Conclusions: We therefore propose that the absence of A20, which induces an increased NF-κB activation, leads to a hyper activation of T cells and consequently to a better pathogen 
control, due to an enhanced T cell response.
This work is supported by the SFB854 and a fellowship from “Leistungsorientierte Mittelvergabe” (LOM) from Otto-von-Guericke University, Magdeburg.

P.B.02.13
Evaluation of widal tube dilution and Enzyme-Linked Immunosorbent Assay for diagnosing typhoid fever at a referral hospital in Kenya

A. J. Buigut1, R. K. Biegon1, W. K. Aruasa2, K. Patel1, N. G. Buziba1, S. K. Mining3; 
1Moi University, College of Health Sciences, School of Medicine, Department of Immunology, Eldoret, Kenya, 2Moi Teaching and Referral Hospital, Department of Clinical Services, Eldoret, 
Kenya, 3Moi University, College of Health Sciences, School of Medicine, Department of Immunology and Department of Research, Eldoret, Kenya.

Typhoid fever is caused by Salmonella enterica serotype typhi. To diagnose typhoid fever, Kenyan health facilities have relied on the Widal slide test. The documented Sensitivity and 
Specificity values of the Widal slide test are inconsistent ranging from 34-86% and 42-99% respectively. According to the set World Health Organization guidelines, the sensitivity and 
specificity values of a test should approach 100% and should be consistent.Thus, there was need to evaluate other existing tests which give reliable results.
The objective was to analyze the value of the Widal tube dilution test vis-à-vis the Enzyme-Linked Immunosorbent Assay (IgG) in diagnosis of typhoid fever.
The study was cross-sectional, done at the Moi Teaching and Referral Hospital outpatient clinic and the wards. Calculation of sample size arrived at a minimum of 118 clinically 
suspected cases. Only willing cases were enrolled in the study. Participants were both males and females of all ages.
Culture, Widal tube dilution, and ELISA (IgG) test results were analyzed to determine any variation in the tests.
Widal tube dilution test had a sensitivity of 76.92%, specificity of 77.36%, Positive Predictive Value of 80.65%, and Negative Predictive Value of 73.21%. The ELISA (IgG) test had higher 
sensitivity (87.69%), specificity (92.45%), Positive Predictive Value (93.44%) and Negative Predictive Value (85.96%).
The study showed ELISA (IgG) to be a practical alternative to the Widal slide test. It had higher specificity and sensitivity values than the Widal tube dilution test. It is cost effective, 
fast, and easy to perform as compared to culture.

P.B.02.14
Vimentin may mediate apoptosis of E.coli K1-infected HBMECs

X. He1, B. Zhang2, Q. Zeng1, M. Long1, H. Cao1; 
1Dept. of Microbiology, School of Public Health and Tropical Medicine, Southern Medical University, Guangzhou, China, 2School of Public Health and Tropical Medicine, Southern Medical 
University, Guangzhou, China.

Introduction: E. coli is the most common gram-negative pathogen causing neonatal meningitis. Our previous studies showed that E. coli K1 involved in inducing apoptosis of human 



86 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

brain microvascular endothelial cells (BMECs), while the details are still largely unknown.
Materials and Methods: A vimentin down-regulated human brain microvascular endothelial cells line was established by CRISPR/Cas9 system. Propidium iodide staining technique 
and cellular morphological assay were performed to detect the apoptosis of human BMECs. Western blot analysis was used to examine the cleavage of vimentin by E. coli K1. 
Inhibition effects of human BMECs’apoptosis induced by caspases inhibitor zVAD-fmk were investigated.
Results: A series of distinctive morphologic events related to apoptosis were exhibited obviously on human BMECs infected by E. coli K1 compared to vimentin down-regulated 
mutant of BMECs. The down regulating expression of vimentin significantly decreased apoptosis rate in human BMECs (P<0.01). Furthermore, we also found that vimentin was 
apparently cleaved at several sites by E. coli K1, and apoptosis rate of HBMECs was remarkably reduced when HBMECs were treated with zVAD-fmk (P<0.01).
Conclusions: These data suggested that meningitic E. coli K1 induced apoptosis of HBMECs via vimentin signal pathway in HBMECs since the down-regulation of vimentin could 
significantly decrease apoptosis rate of HBMECs. However, the mechanisms of HBMECs’apoptosis induced by E. coli K1, involved in apoptosis-inducing factors which may relate to 
innate immunity need further study in vivo.
(Correspondence: H Cao, E-mail: gzhcao@smu.edu.cn; Funding: NSFC 81171644)

P.B.02.15
Astrocyte-derived MMP-9 impairs blood-brain barrier functions in central nervous system tuberculosis

S. Brilha1, C. W. Ong2, J. S. Friedland1; 
1Imperial College London, London, United Kingdom, 2National University Health System, Singapore, Singapore.

The effect of tuberculosis (TB) on blood-brain barrier (BBB) function during central nervous system (CNS) infection is unknown. Matrix metalloproteinases (MMPs) are responsible for 
tissue destruction in pulmonary TB, but their role during BBB disruption in CNS TB is unknown.
A BBB model involving co-culture of human astrocytes and brain microvascular endothelial cells in trans-wells coated with type IV collagen was developed. The BBB was stimulated 
with conditioned medium from Mycobacterium tuberculosis-infected monocytes (CoMtb) or infected by Mtb. BBB integrity was assessed by trans-epithelial electrical resistance 
(TEER) and permeability to different solutes. MMP secretion was analysed by Luminex. MMP activity was blocked with specific antibodies. Tight junction proteins (TJPs) were 
analysed by western blot and confocal microscopy. Leukocytes transmigration was analysed by FACS.
During infection, TEER decreased from 154±1.2ohm.cm2 to 111.6±4.7ohm.cm2, while permeability increased 3-fold at 72h. Surface expression of endothelial adhesion molecules 
ICAM-1, VCAM-1, P-Selectin and E-Selectin was also increased. MMP-9 concentrations increased 600-fold with no changes in secretion of Tissue Inhibitors of Metalloproteinases. 
MMP-9 was mainly secreted by stimulated astrocytes. MMP-9 upregulation resulted in degradation of collagen and TJPs ZO-1, occludin, claudin-5 and claudin-3, as detected by 
confocal microscopy and western blot. As a result, neutrophil and monocyte transmigration increased 60 and 80% respectively. Treatment with anti-MMP-9 antibody abolished TB-
dependent BBB disruption and leukocyte transmigration returned to control levels.
In summary, TB-dependent upregulation of MMP-9 secretion causes breakdown of the BBB and tight junctions facilitating leukocyte migration which may be key in driving CNS 
inflammation in TB.

P.B.02.16
Development of a diagnostic assay for the detection of Mycobacterium bovis infection in the African lion (Panthera leo)

T. T. Olivier1, J. Hofmeyer2, W. Goosen1, I. Viljoen1, A. Tordiffe3, P. Buss2, R. Warren1, P. van Helden1, M. Miller1, S. Parsons1; 
1Stellenbosch University, Cape Town, South Africa, 2Veterinary Wildlife Services, Kruger National Park, Skukuza, South Africa, 3National Zoological Gardens of South Africa, Pretoria, South 
Africa.

Background: Bovine tuberculosis (BTB), caused by Mycobacterium bovis, is endemic in wildlife in the Kruger National Park (KNP)(Michel et al., 2006). High infection prevalence and 
deaths have been documented in lions (Keet et al., 2000; Keet et al., 2010). Diagnostic tests for BTB detection in lions include the tuberculin skin test (TST) (Keet, et al., 2010), the 
ElephantTB Stat-Pak and dual path platform VetTB (Miller et al., 2012). BTB assays utilizing messenger ribonucleic acid (mRNA) transcripts as signals of immune activation have been 
developed for African buffaloes (Parsons et al., 2012). This poster describes similar techniques to determine M. bovis infection in lions.
Material and Methods: Lions from the KNP, Tembe National Elephant Park, Ukutula Lodge&Lion Research Centre and the National Zoological Gardens,Pretoria were evaluated 
using the TST, ElephantTB Stat-Pak (Chembio Diagnostic Systems, Inc.) and mycobacterial culture where possible. Blood from Stat-Pak test-positive and test-negative animals was 
incubated in QuantiFERON-TB Gold (In-tube) (QFT) tubes (Qiagen) and processed accordingly. The relative abundance of monokine-induced by gamma interferon (MIG) mRNA was 
used as a marker of immune activation to ESAT-6/CFP-10 peptides. The gene expression assay (GEA) results were compared and a cutoff value was established.
Results: Lions with a high risk of exposure were considered positive when MIG expression exceeded 49.0, whereas a cut-off of 14.60 was applied for free-roaming animals from 
unknown BTB status populations.
Conclusion: Our results suggest that MIG gene expression in QFT-processed blood samples can distinguish between M. bovis-infected and uninfected lions.

P.B.02.17
The role of gene polymorphism and level of anti-inflammatory cytokines in blood at patients with pulmonary tuberculosis

D. O. Butov1, M. Kuzhko2, T. Butova1, M. Pitenko1, O. Pionova1; 
1Kharkiv National Medical University, Kharkiv, Ukraine, 2F.G. Yanovsky National Institute of Phtysiatry & Pulmonology, National Academy of Medical Sciences, Kiev, Ukraine.

Background and objective.To study the role of gene polymorphism and level of anti-inflammatory cytokines (interleukin(IL)-4 and IL-10) in blood at patients with pulmonary 
tuberculosis(PTB).
Methods.The study comprised 80 individuals in Kharkiv region of Ukraine including 59 patients PTB (group1) and 21 healthy donors (group2).Serum levels of cytokines IL-4 and IL-10 
were evaluated by ELISA.Investigations of gene polymorphisms of these cytokines were performed using restriction analysis of the amplification products of specific regions of the 
genome.Two polymorphic variants were examined:C-589T region of IL-4 gene and promoter region G-1082A of IL-10.
Results.In the 1st group the levels of IL-4 and IL-10 were 9.55±0.24 pg/L and 40.04±0.74pg/L, while in 2nd group these values were 29.99±1.27pg/L and 50.25±1.26pg/L 
respectively(p<0.05).Among patients with PTB the heterozygous genotype was most prevalent; 67.80±6.08%(N=40) for IL-10 and 59.32±6.40%(N=35) for IL-4.The homozygous 
genotype was accordingly less common:32.20±6.08%(N=19) and 40.68±6.40% (N=24), of which 11.86±4.21%(N=7) and 15.25±4.68%(N=9) of patients had mutation and remaining had 
normal homozygote genotype, i.e., 20.34±5.24%(N=12) and 25.42±5.67%(N=15) for IL-10 and IL-4 respectively.In contrast, most of healthy donors had normal homozygous genotype 
with 61.90±10.86%(N=13)(t=3.45,p<0.05) and 71.43±10.10%(N=15)(t=3.97,p0.05) and 9.52±6.56%(N=2)(t=3.40,p<0.05) and heterozygous genotype 23.81±9.52%(N=5)(t=3.89,p<0.05) 
and 19.05±8.78%(N=4)(t=3.71,p<0.05) for IL-10 and IL-4 genes respectively.
Conclusion.Compared to healthy controls patients with PTB had significantly lower levels of serum IL-4 and IL-10.This coincided with greater frequency of heterozygous 
polymorphism C-589T and G-1082A genes of IL-4 and IL-10.Further studies are warranted whether higher rate of pulmonary TB has a causal immunogenetic relationship to 
polymorphism of genes encoding for IL-10 and IL-4.

P.B.02.18
Human primary CD1c + DCs revealed a superior responsiveness and plasticity in response to mycobacteria infection

M. Bechtle, J. Weiner, S. Kaufmann, L. Lozza; 
Max Planck Institute for Infection Biology, Berlin, Germany.

Functionally distinct dendritic cell (DC) subsets are exploited by the host to resist escape mechanisms mediated by the pathogen. We dissected the response of primary DC subsets 
against Mycobacterium tuberculosis (Mtb), the etiologic agent of tuberculosis (TB).
Human blood CD1c+ DCs, CD141hi DCs and plasmacytoid (p)DCs were purified and infected with BCG or Mtb. CD1c+ DCs were more susceptible than CD141hi DCs and pDCs to Mtb 
infection and efficiently activated naïve CD4 T cells. CD4 T cells upregulated genes related to effector functions and Th1, Th17 and Treg polarization, suggesting multifunctional 
properties in our experimental conditions. To understand the mechanisms that regulate susceptibility to BCG or Mtb, the gene expression profile of blood DCs was generated, 
screened and compared with that of in vitro Mtb-infected pulmonary CD1c+ DCs. Moreover, to better understand the Mtb-response of CD1c+ DCs cells, we infected them with 
mycobacteria-expressing GFP and analyzed the gene expression profiles of infected (GFP+) and non-infected (GFP–) CD1c+ DCs. We found that activated non-infected CD1c+ DCs 
expressed a peculiar pattern of chemokines, cytokines and transcription factors and may be responsible for mediating the recruitment of immune cells at the site of infection. These 
data indicate that, despite a similar phenotype, CD1c+ DCs are diversified and that Mtb modulates their differentiation. In addition, our results highlight TB-DC associated signatures 
that can be overlooked by dominant but non TB-unique pro-inflammatory pathways. Thus, a deeper analysis on primary DCs in TB can facilitate biomarker design in TB.
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P.B.02.19
Vıtamın D Levels In Leprosy Patıents

N. Isiksacan1, M. Bicer1, M. Koser2; 
1Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 2Mehmet Akif Ersoy Cardiology and Cardiovascular Surgery Training and Research Hospital, Istanbul, Turkey.

Introduction: Leprosy is a latent chronic granulomatous disease of skin and nerves caused by Mycobacterium leprae. Reduced bone density is reported in leprosy patients due to 
several factors including vitamin D deficiency. The aim of this study is to determine vitamin D levels in leprosy patients.
Material and Method: 26 Leprosy patients (16 male and 10 female) from Bakirkoy Skin and Venereal Diseases Hospital and age and sex matched 10 subjects (4 male and 6 female) 
admitted to Physical Therapy and Rehabilitation Outpatient Clinic of Bakirkoy Dr. Sadi Konuk Education and Research Hospital were enrolled in this study. Patients with chronic 
liver and kidney disease, malignancy and history of fracture and psychiatric disorders were excluded. Calcium, phosphorus and 25 OH vitamin D levels were measured using Cobas 
c501(Roche -Germany) autoanalyzer from venous blood samples after overnight fasting. For statistical analysis, Mann Whitney U, Spearman’s correlation and Fisher’s Exact tests are
used. P values <0.05 are considered as statistically significant.
Results: Calcium and vitamin D levels were found significantly lower in leprosy patients (p<0,01), but there was no difference in phosphorus levels between two groups (p>0,05).
Discussion: Vitamin D is reported to play role in innate and adaptive immunity and vitamin D deficiency may alter body’s fight against leprosy. Vitamin D screening and supplements 
of vitamin D in deficient subjects may provide a positive effect on limited movements due to musculoskeletal complications and on reduced bone density for a higher quality of life in 
leprosy.

P.B.02.20
Genes affecting host response against mycobacteria in zebrafish (Danio rerio)

M. J. Ojanen1, S. Harjula1, K. Oksanen1, H. Myllymäki1, C. A. Bäuerlein1, M. Rämet1,2,3; 
1BioMediTech, University of Tampere, Tampere, Finland, 2Department of Children and Adolescents, Oulu University Hospital, Oulu, Finland, 3PEDEGO Research Unit, Medical Research 
Center Oulu, University of Oulu, Oulu, Finland.

Human tuberculosis (TB) is an epidemic disease caused by Mycobacterium tuberculosis. Immune deficiencies are known to affect disease outcome but also genetic variation in healthy 
individuals has an impact on TB onset and progression. In this study, we used Mycobacterium marinum infection in zebrafish to model TB. Agilent microarray analysis was performed 
for wild-type fish after low-dose (~50 CFU, LD) M. marinum infection at 3 and 14 days post infection (dpi). 35 and 187 genes were induced at least 5-fold at 3 and 14 dpi, respectively. 
Counts of down-regulated (<0.3-fold expression) genes in LD infections were 221 at 3 dpi and 130 at 14 dpi. Genes involved in several different processes, such as muscle contraction 
and immune response, showed induction. From these genes, we found 11, which also associate with the risk of TB, and chose seven to investigate their relevance for mycobacterial 
resistance with a CRISPR-Cas9-based mutagenesis approach. Subsequently, after having produced mutant zebrafish, the outcome of M. marinum infection will be determined by 
measuring bacterial burden and investigating granuloma formation. In addition, host response is monitored by analyzing cytokine expression profiles and blood cell composition. 
Suitable models are required to study mycobacterial infection. Here we utilized M. marinum TB model in zebrafish and microarray-based expression profiling to identify genes 
important in the host response against mycobacteria. This is followed by reverse genetics using CRISPR-Cas9 mutagenesis to investigate in vivo relevance of the selected genes. We 
believe that our results will bring important insights into the pathogenesis of TB.

P.B.02.21
Shift of the immune responses toward TH2 in Chronic Brucellosis

G. Mosayebi, K. Khosravi, N. Zarinfar, E. Ghaznavi- Rad; 
School of Medicine, Arak, Iran, Islamic Republic of.

Introduction: Brucella species are intracellular bacteria that cause chronic disease in humans and domestic animals. The underlying mechanisms that cause prolonged illness are 
complex and not fully understood. The cell-mediated immunity and pattern of cytokines may have an important role in the chronicity of infection. Here, we evaluated the pattern of 
T-helper cytokines (IFN-γ, IL-10, IL-5 and TGF-β) in circulating leukocytes of patients with chronic and acute brucellosis.
Materials and Methods: This descriptive - analytical study was performed on 22 patients with acute brucellosis (mean age 37±17), 21 patients with chronic brucellosis (mean age 43±10) 
and 21 healthy people (mean age 30±4) with the similar genetic backgroun as control group. Peripheral lymphocytes were isolated using Ficoll-Isopaque and cultured in presence of 
PHA (1µg/mL) in cell culture condition for 72h. The supernatants were collected and interferon gamma (IFN-γ), interleukin (IL)-5, IL-17 and transforming growth factor -beta (TGF-β) 
were quantified by ELISA kit (R&D Systems) according to the manufacturer’s protocol.
Results: The results show that the level of IFN-γ in chronic brucellosis patients was significantly lower than the acute brucellosis patients (p=0.0001). The levels of IL-5 and TGF-β were 
significantly higher in chronic brucellosis patients compared with acute patients (p=0.004). There is no significantly difference in the level of IL-17 among acute and chronic brucellosis 
patients.
Conclusion: The results indicated than in chronic brucellosis inhibit TH1 responses and induce TH2 responses. However, polarization of the immune responses to TH1 may play an 
important role in prevent of chronic infection.

P.B.02.22
A naturally occuring inactivation of a major transcription factor elicits bacterial immune subversion

C. Lindemann1, B. Young1, J. Muller1, N. Ternette1, E. Allen1, A. Flaxman1, Y. Yamaguchi1, P. van Diemen1, D. Crook1, R. Massey2, D. J. Wilson1, D. H. Wyllie1; 
1University of Oxford, Oxford, United Kingdom, 2University of Bath, Bath, United Kingdom.

It remains unclear how Staphylococcus aureus which colonises many healthy humans occasionally give rise to severe disease. Here we describe mutations in invasive S. aureus which 
arose during human colonisation and inactivated a transcription factor. We investigated differential gene and protein expression between wild type strains and mutants in diverse S. 
aureus isolates representing the global S. aureus diversity. Genes controlled by the regulator are coherent across S. aureus lineages and contribute to illness severity and to death early 
during S. aureus infection. They are activated in a peroxide dependent manner, eliciting an immune subversive phenotype while surpressing cytotoxins. However, loss-of-function 
mutants are not avirulent, and survive in blood, establishing deep abscesses.
The research leading to these results has received funding from the European Union’s Seventh Framework Program, grant agreement n° 601783 (BELLEROPHON project) (DW) and 316655 
(VACTRAIN) (CL). We acknowledge support from the Oxford NIHR Biomedical Research Centre (DW) and from Wellcome Trust Core Funding (Grant 090532/Z/09/Z). D.J.W. is a Sir Henry Dale 
Fellow, jointly funded by the Wellcome Trust and the Royal Society (Grant 101237/Z/13/Z). 

P.B.03 Immunity to Fungi, Helminths and Malaria

P.B.03.01
HLA-II epitope prediction for the Candida albicans proteome revealed important aspects of adaptive anticandidal immunity

M. Manczinger1,2, V. Bodnár1, L. Lakatos1,2, L. Kemény1,2; 
1Department of Dermatology and Allergology, Szeged, Hungary, 2MTA-SZTE Dermatological Research Group, Szeged, Hungary.

Inroduction: The role of innate immunity in human–Candida albicans interactions has already been investigated in detail; nonetheless, our knowledge about the role of adaptive 
anticandidal immunity in these interactions is limited.
Methods: We used a human leukocyte antigen (HLA) II epitope prediction approach, consensus, to scan the entire proteome of C. albicans. We also developed an analysis pipeline 
based on strict statistical significance for processing prediction results.
Results: Our results suggest that adaptive immune recognition has a fundamental role in the differentiation between pathogenic and non-pathogenic forms of C. albicans and that 
proteins as well as protein domains related to pathogenesis and filamentous growth carry the most HLA-II epitopes. Surprisingly, common HLA alleles recognize fewer epitopes in 
the C. albicans proteome than uncommon ones. However, recognition by common alleles is more specific for protein function, as ATP-binding cassette transporters are recognized 
only by common alleles. Phylogenetic analysis based on epitope similarity identified two genera that share numerous epitope sequences with C. albicans, Eimeria and Drosophila. 
Furthermore, our results suggested markedly different mechanism of immune recognition for Candida glabrata. Our results allowed us to infer several interesting general aspects of 
HLA-II immune recognition, including issues of domain-preference of epitopes and the impact of gene expression on the encoded protein domain antigenicity.
Conclusions: Our results will contribute to the understanding of fundamental phenomena describing the role of adaptive immunity in the host–pathogen interaction and can serve as 
basis for further investigation of the sensitive equilibrium between immunity and the microbiome.
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P.B.03.02
B cells and antibodies in protective immunity to Candida albicans infection

M. Ferreira-Gomes1, B. Hebecker2, I. D. Jacobsen2, B. Jungnickel1; 
1Department of Cell Biology, Friedrich Schiller University, Jena, Germany, 2Research Group Microbial Immunology, Hans-Knöll-Institute, Jena, Germany.

Candida albicans colonizes mucosal surfaces of most healthy individuals but may become an invasive pathogen in the immunocompromized host. While in the context of acute 
bloodstream infection innate immune responses appear to predominate protection, adaptive immunity is required for long term immunological memory and immunization. The 
present project focuses on the role of antibodies and B cells in the maintenance of benign C. albicans colonization, as well as in protection from secondary challenges with C. albicans 
bloodstream infections, to approach the question whether and how a protective antibody response to C. albicans can be triggered in humans.
Blood and gastrointestinal samples of C. albicans-colonized mice were analyzed and first results indicate that despite blood concentrations of the different antibody isotypes do not 
change substantially upon colonization, there appears to be an increase in IgA in the gastrointestinal tract of these mice. Moreover, at day 21 post-infection a significant amount of 
specific IgG1 can be detected in the blood of colonized mice, which does not occur at day 4.
In 2012, Wächtler et al. showed that epithelial cell damage caused by C. albicans was strongly reduced upon incubation with human serum. Analysis of C. albicans-infected epithelial 
cells showed that the reduced damage is serum concentration-dependent, and that although antibodies appear not to be the main responsible factor, they may contribute to this 
protection. Further analysis of the effect of human serum antibodies on C. albicans-infected epithelial cells will provide more insights into the role of antibodies in protection against 
cell/tissue damage.

P.B.03.03
Synthetically prepared nonaglucosaccharide as model inducer of anti-Candida albicans immune response

E. Paulovičová1, L. Paulovičová1, R. Pilišiová1, V. Galliková2, D. V. Yashunsky3, A. A. Karelin3, Y. E. Tsvetkov3, N. E. Nifantiev3; 
1Department of Immunochemistry of Glycoconjugates, Center for Glycomics, Institute of Chemistry, Slovak Academy of Sciences, Bratislava, Slovakia, 2Department of Biochemistry and 
Microbiology, Institute of Biochemistry, Nutrition and Health Protection, Faculty of Chemical and Food Technology,Slovak University of Technology in Bratislava, Bratislava, Slovakia, 3N.D. 
Zelinsky Institute of Organic Chemistry, Laboratory of Glycoconjugate Chemistry, Russian Academy of Sciences, Moscow, Russian Federation.

Introduction: Candida albicans cell wall represents the important host-pathogen interface. Immunologically most active cell wall structures β-D-glucans and α-D-mannans (50-60% 
w/w), represent conserved structure pathogen-associated molecular patterns. A variety of synthetic linear and branched glycooligosaccharides representing fungal cell wall antigenic 
moieties were prepared and proposed as molecular probes to study host-fungal interrelationships and recognition by immunocompetent cells and also for diagnostic purposes and 
vaccine development.
Materials and Methods: Balb/c mice 6-8 wks old undergone prime-boost i.p and/or s.c immunisation with 6 μg nonaglucosaccharide /dose. ELISA and ELISPOT were used to follow 
up specific anti-nonaglucosaccharide humoral response and TH1/TH2/TH17 polarization. Immune cell immunophenotyping was performed via anti-mouse CD19, CD4, CD8, CD3, and 
anti-CD25 Mabs (Antigenix,Am.) using Beckman Coulter FC500. Experimental infection was induced with azole-resistant clinical strain C.albicans CCY 29-3-164 (CCY,IC SAS,Slovakia). 
For in vitro studies RAW 264.7 has been used.
Results: Tests on cell proliferation and cytotoxicity confirmed bioimmunological safety of nonaglucosaccharide formulae in vivo and in vitro. The highest induction of antigen-specific 
blood and splenic CD4+, CD8+ T-cell responce and activation (CD4+ CD25+and CD8+ CD25+) has been determined following the first boost. TH1/ TH17 cytokine polarization overcame 
that of TH2/ TH10. Antigen-specific IgG responce following 2nd s.c. boost immunisation was dominant (45-times increase vs pre-immune) and persisting 7wks post immunisation. Post 
vaccination sera inhibited the growth of azole-resistant C.albicans clinical strain.
Conclusions: Obviously, synthetically prepared nonaglucosaccharide mimicking Candida derived structure moiety represents immunological tool in Candida subcellular vaccine design 
and prospectively for follow-up of targeted antifungal therapy.

P.B.03.04
Eosinophilia, nasal polyps and chronic necrotizing pulmonary aspergillosis with a positive laboratory marker for pulmonary sarciodosis: what came first?

M. Stojanovic1, S. Raskovic1,2, J. Bolpacic1,2, A. Bogdanovic3,2, S. Raljevic4,2, I. Djuric-Filipovic5, M. Stankovic2, M. Bogic1,2; 
1Clinic of Allergy and Clinical Immunology, Clinical Center of Serbia, Belgrade, Serbia, 2Faculty of Medicine, University of Belgrade, Belgrade, Serbia, 3Clinic of Haematology, Clinical Center of 
Serbia, Belgrade, Serbia, 4Clinic of Pulmology, Clinical Center of Serbia, Belgrade, Serbia, 5Faculty of Medical Science, University of Kragujevac, Kragujevac, Serbia.

Introduction: Eosinophilia is defined as a peripheral blood eosinophil count > 500/μL. It is well known that levels ≥1500/μL may cause multiorgan damages.
Material and method: A case-report of a 26-year old male with a history of recidivant nasal polyposis who was admitted to our hospital due to eosinophilia.
Results: On admission, he was complaining of shortness of breath, productive cough, subfebrile temperature, joint pain and weight loss. Leukocytosis (16300/μL), hypereosinophilia 
(10500/μL) sligtly elevated C-reactive protein and serum chitoriosidase were detected. Blood smear revealed Pelger Huët’s anomaly of neutrophils, but following normal bone marrow 
biopsy, peripheral flow cytometry and cytogenetic analysis, an underlying haematological disease was excluded. Pulmonary function tests assumed an obstructive pattern with 
normal diffusing capacity. Senzitisation to common inhalatory allergens was not found. Computed tomography showed cavitary pulmonary lesions with evidence of paracavitary 
infiltrates. Bronchoscopically, a purulent necrotic mass as a bronchial cast was seen. Bronchoalveolar lavage microscopy revealed a marked eosinophilia (50%), accompanied by the 
growth of Aspergillus fulmigatus in culture. Transbronchial lung biopsy showed septated hyphae invading lung parenchyma. Serological examination confirmed the presence of IgM 
antibodies to Aspergillus but not to the antigen (galactomannan). Hypersensitivity to Aspergillus antigens 2 was not found. The treatment with a systemic antimycotic was started and 
the patient was reffered to a pulmologist for further assessment.
Conclusion: Chronic necrotizing pulmonary aspergillosis is extremely rare. It usually affects middle aged and elderly patients with an underlying chronic lung disease or mildly 
immunocompromised patients.

P.B.03.05
Identification of whole pathogenic cells by monoclonal antibodies generated against specific peptide

N. Maier1, M. Listek1, H. Kaba2, N. Schliebe1, U. Bilitewski2, K. Hanack1; 
1University of Potsdam, Potsdam, Germany, 2Helmholtz Centre for Infection Research (HZI), Braunschweig, Germany.

A specific identification and detection of pathogenic microorganisms is a major challenge for health care systems. Therefore, an early, rapid, simple and correct identification of whole 
microbial cells is urgently needed. Monoclonal antibodies are one of the well established tools. Generating antibodies by using the whole microbial cells as antigen often leads not to 
a well defined specificity and has a high risk of cross reactive antibodies. In this study we used Candida albicans as model organism to generate high specific monoclonal antibodies 
against a whole microbial cell. We identified ß-(1,3)-glucosyltransferase Bgl2p as one of the strongest antigenic proteins of C. albicans, which is located in the cell wall. We used unique 
peptides derived from this protein for immunization. Monoclonal antibodies were generated and tested as highly specific for binding the peptide, the recombinant protein Bgl2 as 
well as the whole organism C. albicans and showed no cross reactivity to Δbgl2 deletion mutant and C. glabrata. Analysis was done by immunoassays and flow cytometry. Our results 
showed that by selecting specific peptide epitopes of cell wall proteins for immunization, we could produce monoclonal antibodies with the desired specificities which could be used in 
diagnostics systems.

P.B.03.06
In vivo low-power laser irradiation activates neutrophils and increases their fungicidal activity in first and second encounter with Paracoccidioides brasiliensis; influence of 
fungal virulence

E. Burger1, A. C. Mendes1, G. M. Bani1, A. C. Pereira1, Z. P. Camargo2, L. M. Verinaud3, F. F. Sperandio1; 
1Universidade Federal de Alfenas, Alfenas, Brazil, 2Universidade Federal de São Paulo, São Paulo, Brazil, 3Universidade Estadual de Campinas, Campinas, Brazil.

Introduction: Paracoccidioidomycosis patients show decreased neutrophil activity compared to healthy individuals, suggesting that Paracoccidioides brasiliensis (Pb) has modulating 
effect on these cells. We developed a treatment to stimulate neutrophils arriving at the injury site elicited by either infection with Pb or inoculation with Zymosan (Z) in subcutaneous 
air pouches.
Materials and Methods: We used in vivo application of low-level laser therapy (LLLT) at hind paws of mice, aiming the bone marrow. Controls received Pb or Z but not LLLT therapy. 
The highly pure neutrophils population isolated from the air pouches was analyzed after 10 days of infection or inoculation for the number and viability of neutrophils, protein 
production, reactive oxygen species production (ROS) and fungicidal capacity.
Results: LLLT increased the production of ROS, metabolic activity and fungicidal activity in both Pb and Z groups. Neutrophils were re-exposed to Pb18 (virulent) and Pb265 (avirulent) 
yeast cells and ROS and protein production were analyzed, showing a higher deactivating effect of Pb18 than of Pb265. Neutrophils submitted to LLLT and exposed to Pb18 produced 
similar amounts of ROS and of total proteins than PMNs exposed to Pb265. LLLT rendered PMN more active metabolically, leading to higher fungicidal activity against Pb, probably 
due to increased production of ROS and independently of primary or secondary exposure to Pb.
Conclusions: Our results suggest that Pb exerts modulating effect on neutrophils, that this effect depends on the virulence of the fungal isolate and LLLT revert this effect. We propose 
this treatment as a complementary therapy for paracoccidioidomycosis.
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P.B.03.07
IDO controls the differentiation and function of dendritic cells in the Paracoccidioidomycosis (PCM) of susceptible (B10.A) and resistant (A/J) mice to Paracoccidioides 
brasiliensis infection

E. F. Araújo, V. L. Calich, S. B. Bazan, F. V. Loures, C. Feriotti; 
USP - University of São Paulo, São Paulo, Brazil.

Introduction: Paracoccidioides brasiliensis (Pb) is the causative agent of Paracoccidioidomycosis (PCM), the most important systemic mycosis in Latin America. Indoleamine 2,3-
dioxygenase (IDO) is an IFN-gamma-induced enzyme which catalyzes the tryptophan metabolism along the kynurenine pathway. IDO controls host-pathogen interactions by 
inhibiting the proliferation of intracellular microorganisms through tryptophan starvation and by exerting an immunosuppressive effect on T cell immunity. We investigated the 
influence of IDO on the behavior of lung cells, more specifically dendritic cells (DCs), in the course of infection in susceptible (B10.A) and resistant (A/J) mice.
Materials and Methods: B10.A and A/J mice treated with 1-methyl-DL-tryptophan (1MT) or with vehicle were infected with Pb and analyzed at 96h and 2 weeks post-infection. 
Lymphocytes and DCs subtypes were characterized, and mRNA expression, CFU counts, NO production and kynurenine levels were assessed.
Results: 1MT increased the number of DC cells subtypes, expression of costimulatory molecules and lymphocyte proliferation. IDO mRNA expression was augmented, leading to 
tryptophan catabolism, kynurenine production and decreased fungal loads. Further, higher levels of IL-6 and SOCS3 mRNA induced IDO degradation. In addition, increased mRNA 
expression of IFN-γ, Jak1, STAT1 and IKK-β was observed in B10.A mice, indicating a catalytic route, whereas the levels of TGF-β, SMAD2/3, SHIP, SHP1, SHP2 and IKK-α were 
augmented in A/J mice, suggesting a signaling mechanism of TGF-β on IDO.
Conclusion: Lung DCs from infected A/J and B10.A mice use the enzyme IDO to control the mechanisms of immunosuppression by a catalytic route or as a signaling molecule.
Supported by Fapesp

P.B.03.08
Hyperreactive Onchocerciasis is Characterized by an Antigen Independent Bias towards Th17 Combined with Strong Th2 Immune Responses

T. Adjobimey1, G. Katawa2, L. E. Layland1, A. Y. Debrah3, C. von Horn1, A. Kwarteng1, S. Specht1, D. W. Taylor4, A. Hoerauf1; 
1Institute for Medical Microbiology, Immunology and Parasitology, Bonn, Germany, 2University of Lomé, Lomé, Togo, 3Kumasi Centre for Collaborative Research in Tropical Medicine, Kumasi, 
Ghana, 4Institute of Immunology and Infection Research, University of Edinburgh, Edinburgh, United Kingdom.

Human onchocerciasis presents two major polar forms: the hyporeactive or generalized onchocerciasis (GEO) and the hyperreactive form (HO). The latter is associated with aggressive 
disease manifestations and disfiguring dermatopathology. In contrast, GEO is characterized by tolerance to the parasite and mild skin disease. The immunological determinants 
of this polarization are still not fully understood. Here we compared the immune profiles of a group of endemic normals(EN), individuals who had no clinical or parasitological sign 
of infection despite ongoing exposure to the parasite, with a group of individuals with GEO and a group of individuals presenting the sever form of the disease. We could show that 
individuals with HO presented higher frequencies of CD4+ cells expressing Th17 related cytokines and markers, while those with GEO presented significantly higher CD25+Foxp3+ and 
IL-10 secreting T-cells. Concordantly, TCR activation induced high amounts of IL-17 in cultures of PBMCs from patients with HO, whereas IL-17 was barely detectable in EN and GEO 
individuals. Strikingly, antigen specific stimulation did not elicit IL-17 secretion, either in PBMCs of GEO or in those of HO individuals. In contrast, a robust Th2 response was induced 
upon antigen specific activation of PBMCs from HO patients, as shown by prominent expression of GATA3, IL-4, IL-5 and IL-13. These findings suggest that, strong parasite-specific 
Th2 responses combined with robust parasite-independent Th17 polarization in the absence of adequate immune regulation is associated with HO, revealing a novel Th17/Th2 axis as 
potential target for new therapeutical strategies to prevent HO in human.

P.B.03.09
Investigating the immune regulatory properties of Necator americanus on human dendritic cells and keratinocytes

A. Hassan, A. M. Ghaemmaghami, D. I. Pritchard; 
University of Nottingham, Nottingham, United Kingdom.

Infection with Necator americanus (N.americanus) is a significant health issue with approximately 700 million individuals affected worldwide. Despite the profound implications and 
chronicity of this infection in humans, many aspects of its interaction with the host immune system are under-researched. To address this, we studied the effects of N.americanus 
larvae (L3) on the phenotype and function of human dendritic cells (DC) and keratinocytes.
DC incubated with viable axenic larvae exhibited an immature phenotype as evidenced by a down regulation in maturation markers (e.g. CD80, CD83, CD86 and CD40) in addition 
to CD206 and DC-SIGN. Simultaneously, the pro-inflammatory cytokines TNF-α, IL-1β, IL-6 and anti-inflammatory cytokine IL-10 were significantly down-regulated; contrasting the 
potent effects observed in Lipopolysaccharide (LPS) stimulated DC. This shows that larvae selectively inhibit different aspects of DC function. Intriguingly, in the presence of DC, we 
observed exsheathing of the larvae; DC formed aggregations around the discarded sheath but did not interact with the emerging larvae, suggesting that a chemical disparity between 
the sheath and larva contributes to immune evasion.
Keratinocytes incubated with N.americanus exhibited an abrogation of TNF-α and IL-1β, which could explain why larvae are able to penetrate the skin unhindered. In contrast IL-8 
expression was significantly upregulated, which may increase vascular permeability, enabling the N.americanus to gain entry into the skin vasculature.
We hypothesise that the lack of an effective immune response in necatoriasis could be due to the suppression of DC maturation and selective inhibition of cytokine expression, 
preventing cross talk with the adaptive immune system.

P.B.03.10
Reductions in microfilaridermia by repeated ivermectin treatment are associated with lower Plasmodium-specific Th17 immune responses in Onchocerca volvulus-infected 
individuals

L. E. Layland1, K. Arndts1, U. Klarmann-Schulz1, L. Batsa2, A. Debrah3, C. Epp4, R. Fimmers5, S. Specht1, A. Hoerauf1; 
1Inst. Med. Microbiol., Immunol., & Parasitology (IMMIP), Bonn, Germany, 2Kumasi Centre for Collaborative Research in Tropical Medicine (KCCR),, Kumasi, Ghana, 3Kumasi Centre for 
Collaborative Research in Tropical Medicine (KCCR), Kumasi, Ghana, 4Centre for Infectious Diseases - Parasitology, University Hospital Heidelberg, Heidelberg, Germany, 5Institute of Medical 
Biometry, Informatics and Epidemiology (IMBIE), Bonn, Germany.

37 million individuals are infected with Onchocerca volvulus which elicits various dermal manifestations and eye damage. Disease control is based on mass drug administration (MDA) 
programmes which aim at breaking transmission by eliminating microfilariae (MF), the worm’s offspring. The majority of infected individuals are MF+ and present a hyporesponsive 
immune state. Recently, in areas that have been part of MDA programmes, amicrofilaridermic (a-MF) individuals are appearing which have distinct immune profiles. Here, we 
determined the immune responses of O. volvulus-infected individuals to a Plasmodium-derived antigen, MSP-1. Isolated PBMCs from infected (164 MF+ and 46 a-MF) and non-infected 
volunteers (NEN), were stimulated with MSP-1 and culture supernatants were screened for the presence of various cytokines. These findings were then analyzed in a regression 
analysis using the covariates MF, ivermectin (IVM) and region. The latter refers to the Central or Ashanti regions of Ghana, which, at the time sampling, had received 8 or 1 round of 
MDA respectively. IL-5, IL-13 and IFN-gamma responses were not altered between the groups nor were any associations revealed in the regression analysis. IL-10, IL-6 and TNF-alpha 
responses were significantly elevated in cultures from infected individuals. Interestingly, when compared to a-MF individuals, MSP-induced IL-17A responses were significantly higher 
in MF+ patients. IL-10, IL-6, TNF-alpha and IL-17A responses were all dominantly associated with the regional covariate. Consequently, areas with a lowered infection pressure due to 
IVM MDA appear to influence bystander responses to Plasmodium-derived antigens in community members even if they have not regularly participated in the therapy.

P.B.03.11
Analysis of the vaccine-induced immunity against gastrointestinal parasites suggests a crucial role for mucosal IgG1 and memory NK cell responses

A. González-Hernández, S. Van Coppernolle, I. Peelaers, E. Claerebout, P. Geldhof; 
Laboratory of Parasitology, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium.

Introduction: The aim of our study was to unravel the immune mechanisms underlying the protective vaccine-induced immune responses against the gastrointestinal parasites 
Ostertagia ostertagi and Cooperia oncophora in cattle.
Methods: Cattle and mice were immunized with native experimental vaccines, and the antigen-specific antibody and cellular responses were analyzed and compared with the 
responses induced by non-protective recombinantly produced versions of these vaccines.
Results: In vitro re-stimulation of lymphocytes from calves vaccinated with the protective experimental vaccines resulted in a marked proliferation of NK and CD3-CD335-CD21- cells. 
In the case of the C. oncophora vaccine, antigen-specific proliferation of CD4 and CD8 T cells was also observed. In addition, a strong mucosal IgG1 response was observed in vaccine-
protected calves following challenge infection. Injection of mice with the native vaccines similarly resulted in an antigen-specific NK and CD3-CD335-CD21- cell proliferation together 
with a strong IgG1 response, indicating that this antigen-specific immune response is conserved among species. In contrast to the native vaccines, the recombinant versions failed to 
both induce a strong cellular memory response in cattle and mice, and to trigger a secondary mucosal IgG1 response in cattle following challenge.
Conclusion: The outcome of this research suggests an important role for NK cells, CD3-CD335-CD21- cells and IgG1 antibodies in the protection induced by both native anti-parasite 
vaccines. The data also indicates that mice could potentially be used as a model to test recombinant anti-parasite vaccines for their immunogenicity.
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P.B.03.12
Effect of antihelminthic treatment on vaccine immunogenicity in Gabonese primary school children

S. Brückner1,2, S. Agnandji2, S. Berberich2, B. Abossolo2, E. Bache2, J. Fernandes2, B. Schweiger3, M. Massinga Loembe2, J. Elias4, A. Adegnika1,2, P. Kremsner1,2, M. Esen1,2; 
1Institute of Tropical Medicine, Tübingen, Germany, 2Centre de Recherches Médicales de Lambaréné (CERMEL), Lambaréné, Gabon, 3Nationales Referenzzentrum Robert-Koch-Institut, 
Berlin, Germany, 4Institute for Hygiene and Microbiology/ NRZM, Würzburg, Germany.

Background: Infection with helminths is considered as a neglected tropical disease and is a major public health problem especially in the tropics. The influence on cognitive and 
physical development as well as on the immune system is well recognized. Recent studies showed that individuals infected with helminths have a reduced antibody response to 
vaccination.
Methods: To find out if a single-dose antihelminthic treatment prior to vaccination increases immune responses to different vaccines, a randomized placebo-controlled double-blind 
trial in Lambaréné, Gabon from January 2012 to November 2012 was conducted. Three hundred and ten schoolchildren aged 6-10 were enrolled. One group (n=98) received a seasonal 
influenza vaccine, the second group a meningococcal vaccine (n=106) and the third group (n=106) an oral cholera vaccine. Four weeks prior to the vaccination children received a 
single-dose antihelminthic treatment (albendazole 400 mg). Antibody titres as well as memory-B-cells were assessed at Day 0, Day 28 and Day 84 by ELISA and B-cell ELISpot assay 
established for each vaccine antigen and/or pathogen.
Results: We could show that the antibody titres as well antibody secreting cells (ASC) increased significantly following the vaccination all participants. There was a slight but not 
significant difference between the two groups.
Conclusion: We showed that in our setting a single-dose antihelminthic treatment was not as efficient as initially thought.

P.B.03.13
Malaria induced CTLA-4+Foxp3- T cells inhibit T effector cell function in trans

C. Steeg, T. Jacobs; 
Bernhard-Nocht-Institute for Tropical Medicin, Hamburg, Germany.

Introduction: The blood stage of malaria in which the Plasmodium parasites replicate in erythrocytes leads to a strong activation of the immune system. This is beneficial for the 
control of the infection but sequestration of activated T cells into the brain and production of proinflammatory cyokines lead to severe complications like cerebral malaria (CM). Thus 
the immune response has to be tightly controlled.
Results: We studied the regulation of the immune response in an experimental mouse model for malaria where C57BL/6 mice are infected with Plasmodium berghei ANKA (PbA). 
Over the course of the disease CTLA-4 expression is strongly induced on up to 50% of CD4+ T cells. Along with CTLA-4 also PD-1 was co-expressed. Surprisingly, these cells have still 
the ability to proliferate and produce IFN-γ ex vivo. In fact IFN-γ producing cells exhibit the highest CTLA-4-expression. By means of an IFN-γ secretion assay or PD-1 expression 
we isolated these cells and investigated their suppressive function. These CTLA-4+ Foxp3- cells inhibit proliferation and IL-2 secretion as effective as conventional Foxp3+ Treg. The 
mechanism of suppression is independent of IL-10, IL-35 and TGF-β. It can also not be abrogated by antibodies against CTLA-4 or PD-1.
Conclusion: These results demonstrate a strong induction of CTLA-4 and PD-1 on activated CD4+Foxp3- T cells in the course of murine malaria. Phenotypically these cells are not 
exhausted but proliferate and produce IFN-γ. They exhibit a suppressive phenotype whose exact mechanism has to be investigated.
P.B.03.14
CD8a+ dendritic cells in the pathogenesis of experimental cerebral malaria

J. M. Kuepper1, M. Borsche1, P. J. Korir1, A. Hoerauf1, I. R. Dunay2, B. Schumak1; 
1Institute for Medical Microbiology, Immunology and Parasitology, University Hospital, Bonn, Germany, 2Institute of Medical Microbiology, University Hospital, Magdeburg, Germany.

Introduction: Cerebral Malaria (CM) is a life-threatening complication of Plasmodium falciparum infection. Murine models showed that CD8+ cytotoxic T cells are essential for the 
development of experimental CM (ECM). However, T cells need co-stimulation from antigen-presenting cells to perform proper effector functions. CD8+ dendritic cells (DCs) prime 
CD8+ T cells through cross-presentation of antigens via MHC class I. This study evaluates the impact of CD8+ DCs in ECM development.
Material and Methods: C57BL/6 wild type (wt) mice and Batf3 ko mice, lacking CD8+ DCs, were infected with PbA and analyzed for disease development or sacrificed for ex vivo 
analysis. Spleen and brain of infected animals were analyzed for cell composition via FACS and cytokine production with ELISA.
Results: PbA-infected Batf3 ko mice were protected from ECM. In these mice inflammation was significantly decreased as shown by reduced immune cell infiltration and down 
regulation of activation markers on immune cells in the brains. T cells from brain and spleen expressed less ICAM-1. Splenic T cells were able to eliminate antigen-labeled cells in an in 
vivo cytotoxicity assay, but produced less granzyme B.
Conclusion: The priming environment in Batf3 ko mice differs dramatically from wt mice, as different T cell effector populations arise, which may be responsible for the protection of 
Batf3 ko mice. The decreased ICAM-1 expression on T cells might additionally contribute to the protection as cell adhesion in the blood vessels could be reduced.
Funding: BONFOR intramural funding of University of Bonn, EXC 1023 DFG Exzellenz Cluster Immunosensation, DAAD

P.B.03.15
Acute gammaherpesvirus co-infection suppresses anti-malarial humoral immune responses and can transform a non-lethal Plasmodium infection into a lethal one

C. G. Matar, S. H. Speck, T. J. Lamb; 
Emory University, Atlanta, GA, United States.

Malaria is a devastating public health concern causing 1 million deaths annually, mostly comprising of children younger than 5 yrs. Previous work suggests that immunity to non-
cerebral severe malaria can occur within 1-2 infections for children living in areas endemic for P. falciparum transmission. Yet, nearly 20% of infected children progress into severe 
disease that is life threatening. Our objective is to identify risk factors that exacerbate malarial disease severity. Epstein Barr Virus (EBV) co-infection with P. falciparum increases 
the risk of the pediatric cancer endemic Burkitt’s lymphoma (eBL). Despite compelling evidence for P. falciparum enhancing risk of an EBV associated malignancy, little is known 
regarding the impact of acute EBV infection on malaria disease severity although acquisition to both pathogens overlaps at the age of 6 months. Using mouse models of Plasmodium 
and gammaherpesvirus infection, we demonstrate that MHV68 acute, but not latent, infection impairs the generation of an anti-malarial humoral response and transforms the non-
lethal P. yoelii XNL into a lethal one. Absent humoral response resulted in hyperparasitemia and severe malarial anemia (SMA) and was in part caused by an MHV68-induced failure to 
maintain splenic germinal center B cell and T follicular helper responses to Plasmodium infection. Here we identify the M2 gene product as a mediator of the virus induced suppression 
of the humoral response, and can rescue a co-infection in the absence of M2 expression. This is the first in vivo evidence demonstrating that gammaherpes viruses such as EBV can 
suppress anti-malarial humoral responses.

P.B.03.16
Monocyte and neutrophil-derived CXCL10 impairs efficient control of blood-stage malaria infection and promotes severe disease

L. J. Ioannidis1,2, A. Ly1,2, C. Q. Nie3, C. Y. Chiu1,2, V. Ryg-Cornejo1,2, D. S. Hansen1,2; 
1The Walter and Eliza Hall Institute of Medical Research, Parkville, VIC, Australia, 2Department of Medical Biology, The University of Melbourne, Parkville, VIC, Australia, 3Burnet Institute, 
Melbourne, VIC, Australia.

Cerebral malaria (CM) is one of the most severe complications of Plasmodium falciparum infection. This syndrome results from the sequestration of parasitized red blood cells in 
the brain microvasculature and a strong inflammatory response to infection. Among the inflammatory factors produced in response to infection, the chemokine CXCL10 has been 
identified as a biomarker of CM. Consistent with this, we have previously shown that CXCL10 blockade alleviates brain intravascular inflammation and protects against CM. In addition 
to organ-specific effects, here we found that a lack of CXCL10 during infection reduces parasite biomass, suggesting this chemokine may compromise the induction of immunity. 
To identify the cellular sources of CXCL10 involved in these processes, wild-type C57BL/6 and CXCL10-/- mice were irradiated and reconstituted with bone marrow from either wild-
type or CXCL10-/- mice. Chimeric mice were then infected and brain parasite and leukocyte sequestration, as well as parasite biomass was assessed. This reveled that hematopoietic 
cell-derived CXCL10 has a detrimental effect on the control of parasite biomass. The increased susceptibility to infection observed in chimeric mice able to secrete CXCL10 from 
their hematopoietic cell compartment resulted in higher parasite and leukocyte sequestration rates in the brain, and increased susceptibility to CM during experimental challenge. 
Neutrophils and inflammatory monocytes were identified as the main cellular sources of CXCL10 responsible for these processes. Collectively, these data indicate that some 
inflammatory responses elicited during malaria infection contribute to the development of high parasite densities involved in the induction of severe disease in target organs.

P.B.03.17
Type I interferons signalling on macrophages is involved in the immunopathology of experimental cerebral malaria

P. J. Korir, J. Kuepper, A. Hoerauf, B. Schumak; 
Institute for Medical Microbiology, Immunology and Parasitology, University Hospital Bonn, Bonn, Germany.

Introduction: Infection with Plasmodium falciparum parasites may lead to cerebral malaria, which is the result of inflammatory immune responses. We analysed the contribution of 
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type I IFNs in the induction of experimental CM in the P. berghei ANKA (PbA) infection of C57BL/6 mice.
Material and Methods: We infected WT mice, the genetically deficient strain IFNaR -/- and cell-type specific knock out mice with PbA. We monitored their survival and analysed the 
integrity of the blood-brain barrier (BBB). Cellular infiltrates from the brain and the spleen were isolated, stained and analysed using flow cytometry. We evaluated T cell functions by 
in vivo cytotoxicity assays, IFN-g and granzyme B production.
Results: Mice lacking IFNAR on all cells or exclusively on macrophages were significantly protected against ECM and showed a stable BBB. Brains contained less infiltrated cells (T cells 
and other inflammatory cells) as compared to the wild type mice suffering from ECM. However, the CTL responses in the spleens were unchanged, but we saw a significant difference 
in the knockouts in the expression of ICAM 1 on CD8+ T cells. We were able to restore susceptibility to ECM amongst the LysMCRE x IFNAR flox/flox after an adoptive transfer with WT 
macrophages.
Conclusion: Thus, we hypothesize that type I IFN signalling has an important role in penetration of the BBB in PbA-OVA infection, but it is dispensable for the generation of specific 
immune responses in the periphery.
Funding: BONFOR intramural funding of University of Bonn, EXC 1023 DFG Exzellenz Cluster Immunosensation, DAAD

P.B.03.18
Studies on immunogenicity and antigenicity of baculovirus-expressed binding region of Plasmodium falciparum EBA-140 merozoite ligand.

A. Zerka1, J. Rydzak1, E. Jaskiewicz1, A. Lass2, B. Szostakowska2, W. Nahorski2, A. Wroczynska2; 
1Ludwik Hirszfeld Institute of Immunology and Experimental Therapy of the Polish Academy of Sciences, Wroclaw, Poland, 2Institute of Maritime and Tropical Medicine in Gdynia, Gdynia, 
Poland.

The erythrocyte binding ligand 140 (EBA-140) is a member of the Plasmodium falciparum erythrocyte binding antigens (EBA) family. It exhibits domain structure including the binding 
region (Region II), which consists of two homologous F1 and F2 domains and is responsible for ligand-erythrocyte receptor interaction during merozoite invasion. The erythrocyte 
receptor for EBA-140 ligand is glycophorin C - a minor human erythrocyte sialoglycoprotein. EBA antigens were identified as important targets for naturally acquired inhibitory 
antibodies.
We have demonstrated that baculovirus-expressed recombinant Region II (RII) of P.falciparum EBA-140 ligand is immunogenic and antigenic. Western-Blotting and ELISA methods 
were used to show that the recombinant protein is recognized by polyclonal anti-Region II rabbit antibodies raised against the EBA-140 RII. It was shown in ELISA assay that the 
recombinant EBA-140 RII is also recognized by natural antibodies present in human serum collected from patients with travelled or actual malaria. Analysis of the erythrocyte-binding 
by the recombinant EBA-140 RII was performed by cytofluorymetry in a dose dependent manner. Moreover, it was shown in FACS analysis that polyclonal rabbit antibodies effectively 
inhibit binding of the recombinant EBA-140 RII to human erythrocytes.
The recombinant baculovirus-obtained EBA-140 Region II is expressed and folded in such a way that it can be recognized by immune sera from persons exposed to P. falciparum. 
It also induces a response of inhibitory antibodies in immunized rabbits. In conclusion, the recombinant protein may be considered for inclusion in multi-component blood-stage 
vaccines.
The research was supported by grant No 2012/05/N/NZ6/00667 from NCS, Poland.

P.B.03.19
Myeloid cells act as major host defense against Aspergillus fumigatus lung infections in immunocompromised conditions

N. Kalleda1, J. Amich1, B. Arslan1, K. Ottmüller1, K. Muthu Raja1, M. Friedrich2, A. Brandl1, H. Einsele1, M. Brock3, K. Heinze2, A. Beilhack1; 
1IZKF Research Laboratory, Department of Medicine II, University Hospital, Wuerzburg, Wuerzburg, Germany, 2Rudolf-Virchow-Zentrum, University of Wuerzburg, Wuerzburg, Germany, 
3Research Group Microbial Biochemistry and Physiology, Hans Knoell Institute, Jena, Germany.

Respiratory lung infections caused by the pathogenic mold Aspergillus fumigatus are life threatening complications in immunocompromised patients. Host immune responses against 
A. fumigatus lung infections in immunocompromised conditions remain mostly unknown. Using different immunocompromised mouse models, we found that myeloid cells were 
highly recruited upon infection, but not lymphoid cells. The adoptive transfer of myeloid cells restored the survival of immunosuppressed mice against infection. The corticosteroid 
treated (CT) mice showed more lung neutrophil recruitment upon infection than non-corticosteroid treated mice; however, CT mice were not resistant to infection. Consequently, we 
compared functional anti-A. fumigatus defense mechanisms of neutrophils from CT or untreated mice. Neutrophils from CT mice were significantly compromised in phagocytosis and 
fungal killing. Interestingly, they were impaired in NET release against hyphae which in turn involved in less ROS production. The adoptive transfer of neutrophils from CT mice did 
not protect the immunosuppressed mice against infection, whereas myeloid cells from CT mice protected immunosuppressed mice against infection. These findings illustrates that 
myeloid cells are critical for anti-A. fumigatus defense in immunocompromised conditions.

P.B.03.20
The role of innate IL-17-producing cells in antifungal immunity

F. Sparber, S. Leibundgut-Landmann; 
Institute of Virology, Zürich, Switzerland.

Interleukin-17 (IL-17)-mediated immunity has emerged as a crucial host defense mechanism against fungal infections, in particular those caused by Candida albicans. Whereas Th17 
cells are generally believed to act as the primary source of IL-17 immunity against Candida-mediated infections, innate IL-17 producing cells also contribute critically to host protection 
as demonstrated in a mouse model of oropharyngeal candidiasis (OPC). During the acute phase of oral infection IL-17 is produced by a heterogeneous population of g/d T cells, TCRa/b-
expressing innate T cells and TCR-negative innate lymphoid cells (ILCs). The latter are sufficient to provide host protection from C. albicans in RAG1-deficient mice, while a high degree 
of functional redundancy is observed between TCRa/b-expressing T cells and g/d T cells in wild type mice. IL-23 is an important cytokine for the production of adaptive and innate 
IL-17. Upon oral C. albicans infection, IL-23 controls preferentially IL-17 secretion from TCR-positive lymphocytes, but to a lesser extend from ILCs. Additional factors that regulate the 
tripartite network of innate IL-17 producers in the oral mucosa are currently under investigation. The differential regulation of three sources of innate IL-17 represents a very robust 
immunological system and advances our current understanding of the complexity of IL-17-mediated mucosal immunity against fungal infections.

P.B.03.21
Calcineurin inhibitors facilitate opportunistic peritoneal fungal infections via blockage of Ccl2/Ccr2-dependent recruitment of inflammatory monocytes

R. Busch1,2, K. Murti1,2, J. Liu1, A. K. Patra1,2, K. Knobeloch3, M. Lichtinger4, C. Bonifer4, S. Wörtge5, A. Waisman5, K. Reifenberg6, V. Ellenrieder7, E. Serfling1,2, A. Avots1,2; 
1Institute of Pathology, University of Wuerzburg, Wuerzburg, Germany, 2Comprehensive Cancer Center Mainfranken, Wuerzburg, Germany, 3Institute of Neuropathology, University Clinic 
Freiburg, Freiburg, Germany, 4Institute of Biomedical Research, College of Medical and Dental Sciences, University of Birmingham, Birmingham, United Kingdom, 5University Medical 
Center, Johannes Gutenberg University, Mainz, Germany, 6German Cancer Research Center, Heidelberg, Germany, 7Department of Gastroenterology II, University of Goettingen, Goettingen, 
Germany.

The link between the extensive usage of calcineurin (CN) inhibitors cyclosporin A (CsA) and Tacrolymus (FK506) in transplantation medicine and increasing rate of opportunistic 
infections within this segment of patients is alarming. Both CsA and FK506 impair the activity of several signalling pathways, such as Ca++/Cn/NFAT, Ca++/CN/Cofilin, Ca++/CN/
BAD and NF-κB cascades, and ablation of CN-B compromise neutrophil-dependent killing of fungal pathogens ex vivo. Here we show that CN inhibitors block Ccr2-dependent 
recruitment of inflammatory monocytes (IMs) which are required for a timely clearance of peritoneal yeast infections. In peritoneal resident macrophages (prMΦ) yeast infection 
triggers transient nuclear translocation of Nfatc1/β isoforms resulting in a coordinated, CN-dependent induction of the Ccl2, Ccl7 and Ccl12 genes, all encoding synthesis of Ccr2 
agonists. Correspondingly, in Nfatc1/β-deficient mice decreased levels of the above chemokines lead to an impaired mobilization of IMs resulting in a delayed clearance of infection. 
Mechanistically, we show that Nfatc1/β proteins release Bcl6-dependent repression of Ccl2 gene expression in macrophages through the recruitment, direct protein-protein 
interaction and binding to the composite regulatory element within the Ccl2 promoter. These findings establish a novel CN-dependent cross talk between Nfat- and Bcl6-dependent 
transcriptional regulation which affects the outcome of opportunistic fungal infections in immunocompromised patients.

P.B.03.22
IL-10 and dendritic cells are the main suppression mediators of regulatory T cells in human neurocysticercosis

A. Arce-Sillas1, D. D. Álvarez-Luquín1, G. Cardenas1, G. Fragoso2, M. Hernández2, A. Fleury1, E. Sciutto2, L. Adalid-Peralta1; 
1Instituto Nacional de Neurología y Neurocirugía, México city, Mexico, 2Instituto de biomédicas, UNAM, México city, Mexico.

Introduction. Neurocysticercosis is caused by the establishment of Taenia solium cysticerci in the central nervous system. The parasite developed strategies to modulate the host’s 
immune response, and T regulatory (Treg) cells could play a role in that modulation, by mechanisms yet unknown. The main action mechanisms of Tregs to control the immune 
response in neurocysticercosis are herein studied.
Materials and methods. Twenty patients and 16 healthy volunteers were included in this study. Different functional phenotypes of Tregs in peripheral blood and in CSF were evaluated 
by flow cytometry. Pro-inflammatory and anti-inflammatory cytokines were measured by ELISA. The antigen specific and non-specific proliferative responses were detected by using 
CSFE and flow cytometry.
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Results. Higher blood levels of Tregs with CD4+CD45RO+FOXP3high and CD4+CD25highFOXP3+CD95high phenotype and of non-regulatory CD4+CD45RO+FOXP3med T cells were found in 
neurocysticercosis patients with respect to controls. Interestingly, T regulatory cells were shown to interact with dendritic cells through CTLA-4, LAG-3, PD-1, and GITR by a cell-to-
cell contact mechanism. Furthermore, higher IL-10 and Tr1 levels were found in neurocysticercosis patients’ peripheral blood. IL-10 and Tr1 positively correlated, suggesting that the 
action mechanism of Tregs involves the release of immunomodulatory cytokines. No evidence of Treg participation in inhibiting the proliferative response was found.
Conclusions. Our results suggest that during neurocysticercosis, T regulatory cells control the immune response by cell-to-cell contact with dendritic cells and IL-10 release by Tr1, to 
create an immunomodulatory environment that favors the development of T. solium cysticerci and their permanence in the central nervous system.

P.B.03.23
IL-1 family cytokines in hepatic necrosis and inflammation caused by blood-stage Plasmodium chabaudi malaria

M. Menezes1, F. Vieira1, É. Salles1, A. Cassado1, K. Bortoluci2, J. Alvarez1, J. Alves-Filho3, M. D’Império-Lima1; 
1University of São Paulo, São Paulo, Brazil, 2Federal University of São Paulo, São Paulo, Brazil, 3University of São Paulo, Ribeirão Preto, Brazil.

Introduction: The malaria-induced liver damage may lead to the release of damage-associated molecular patterns (DAMPs). Once in the extracellular environment, DAMPs can 
contribute to inflammation. IL-1α and IL-1β are important DAMP-like cytokines from the IL-1 family that share the same receptor (IL- 1R), but have many differences in production, 
release and function. Objective and methods: To investigate the role of IL-1α and IL-1β in malaria-induced liver necrosis and inflammation, C57BL/6 and IL-1α-/- male mice were 
infected with 1 x 106 P. chabaudi-infected erythrocytes. The liver was removed and submitted to histopathological, gene expression, cytokine quantification and cellular analysis. 
Results: Between days 5 and 7 post-infection many necrotic foci were seen in the hepatic tissue of C57BL/6 mice and alanine transaminase levels were increased substantially in the 
sera. Pro-inflammatory cytokine RNA levels were also increased and a huge cell infiltration was seen in the liver of these mice. The infection increased substantially the levels of IL-1α, 
but not IL-1β, in the liver. Mice lacking IL-1α presented slightly lower parasitemia, fewer necrotic foci, reduced pro-inflammatory cytokine RNA levels and less cellular infiltration in 
the liver than C57BL/6 mice. Conclusion: P. chabaudi infection leads to a huge inflammation and necrosis in the liver, with increase in IL-1α, but not IL-1β levels. IL-1α-deficient mice 
showed reduced liver necrosis and inflammation. This study suggests that the high levels of IL-1α found in the liver were responsible for exacerbating necrosis and inflammation in the 
liver in response to P. chabaudi infection.
Financial support: FAPESP and CNPq

P.B.03.24
Hemozoin is pathogenic in experimental malaria-associated acute respiratory distress syndrome

K. Deroost1,2, T. Pham1, N. Lays1, J. Deckers3, R. Spaccapelo4, E. Schwarzer5, P. Arese5, M. Komuta6, J. Lin7, C. C. Janse8, G. Opdenakker1, P. E. Van den Steen1; 
1Rega Institute for Medical Research, KU Leuven - University of Leuven, Leuven, Belgium, 2Fundação de Medicina Tropical Dr. Heitor Vieira Dourado, Centro Internacional de Pesquisa Clínica 
em Malária (CIPCliM), Manaus, Brazil, 3Cytokine Receptor Laboratory, VIB, University of Ghent, Ghent, Belgium, 4Universita’ degli Studi di Perugia, Perugia, Italy, 5University of Torino, Turin, 
Italy, 6KU Leuven - University of Leuven, Leuven, Belgium, 7MRC National Institute for Medical Research, London, United Kingdom, 8Leiden University Medical Center, Leiden, Netherlands.

Malaria is a major health hazard with 650 000 deaths each year. One of the lethal complications is malaria-associated acute respiratory distress syndrome (MA-ARDS), occurring in 
2-20% of adult patients with malaria complications. Our lab has developed a MA-ARDS mouse model, using P. berghei NK65 infections in C57BL/6J mice, with similar histological 
features as seen in MA-ARDS patients, such as leukocyte infiltration, hyaline membrane formation, pulmonary edema, microhemorrhages and hemozoin (Hz) deposition. Hz, a 
detoxification product of heme produced during hemoglobin (Hb) digestion by the parasite, is released in the circulation by bursting schizonts during malaria infection. Hz induces 
both pro- and anti-inflammatory effects in in vitro and in vivo experimental settings. With a novel method to measure Hz in tissues of infected mice and with a gene knockout 
approach, we have studied the role of Hz in malaria pathology in experimental MA-ARDS and malaria-associated hepatopathy. In livers of P. chabaudi-infected mice, which induces a 
non-lethal infection in C57BL/6J mice, we revealed a significant correlation between Hz, liver inflammation and hepatopathy. Lungs of P. berghei NK65-infected mice demonstrated a 
striking association between Hz accumulation in lungs, pulmonary inflammation and lung pathology. Furthermore, injection of natural Hz from P. falciparum in naive mice induced the 
expression of inflammatory cytokines and chemokines in the lungs. Importantly, using transgenic P. berghei NK65 parasites which produce less Hz, we demonstrate that Hz is a crucial 
pathogenic factor in experimental MA-ARDS.

P.B.04 Primary Immunodeficiencies - Part 1

P.B.04.01
Detection of rare Mendelian variants involved in basic immunological mechanisms in a cohort of 139 pediatric inflammatory bowel disease patients

N. K. Serwas1, A. Kansu2, E. Santos-Valente1, Z. Kuloğlu2, A. Demir2, A. Yaman2, L. Y. Gamez Diaz3, C. Domínguez Conde1, E. Salzer1, R. Artan4, E. Sayar4, A. Ensari5, B. Grimbacher6, K. 
Boztug1,7; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Ankara University, Department of Pediatric Gastroenterology, Ankara, Turkey, 3Centre 
of Chronic Immunodeficiency,, Freiburg, Germany, 4Akdeniz University, Department of Pediatric Gastroenterology, Antalya, Turkey, 5Ankara University, Department of Pathology, Ankara, 
Turkey, 6Centre of Chronic Immunodeficiency, Freiburg, Germany, 7Department of Pediatrics and Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

Inflammatory bowel disease (IBD) is a heterogeneous group of disorders associated with an imbalance of gut microbiome and immune system. In contrast to adult IBD, pediatric IBD 
may be inheritable in a Mendelian fashion as exemplified by IL10 (receptor) deficiencies leading to very early-onset IBD unresponsive to standard therapy.
We set out to identify causative monogenetic defects in a cohort of 139 pediatric IBD patients who were classified by age of onset and disease severity. 30 selected patients with 
an onset below 6 years of age were subsequently exome sequenced. We were able to identify 8 patients with deleterious mutations in either IL10RA or IL10RB. We also detected 
disease-causing mutations in the known immunodeficiency gene XIAP, and identified loss-of-function mutations in IL21 as a novel genetic etiology linking immunodeficiency and 
early-onset IBD. Furthermore, we here for the first time identify a missense mutation in LRBA as a novel genetic etiology of early-onset IBD (-like) disease presenting without signs 
of immunodeficiency which are otherwise typical of LRBA deficiency. Collectively, our data strongly support the hypothesis that early-onset IBD may be caused by disease genes 
inheritable in a Mendelian fashion, and that an unrecognized immunodeficiency may underlie a considerable fraction of such cases. Identification of single-gene defects in early-
onset IBD will have implications for our mechanistic understanding of mucosal immune homeostasis and will identify critical pathways relevant to adolescent- or adult-onset IBD, 
representing attractive targets for stratified therapeutic approaches.
K. Boztug is supported by the Austrian Science Fund (FWF, grant number P24999)

P.B.04.02
Hemophagocytic syndrome: the challange of mono-allelic variants

L. Viñas-Giménez1, R. Colobran1, M. Martinez-Gallo1, J. Luis-Dapena1, A. Aguiló1, P. Sole-Palacín1, A. Martín-Nalda1, L. Alsina2; 
1Immunology Division. Vall d’Hebron University Hospital, Barcelona, Spain, 2Allergy and clinical immunology department. Hospital Sant Joan de Déu, Barcelona, Spain.

Introduction: Familial hemophagocytic lymphohistiocytosis (FHL) is a life-treating autosomal recessive disease caused by an impaired cytotoxicity. Recently, the synergistic effect of 
heterozygous and dominant negative mutations in cytotoxic pathway has been described as new inherited forms of this condition.
Materials and methods: Functional assays (cytotoxic activity and CTL/NK degranulation), viral-DNA detection and mutation analysis of FHL genes were performed.
Results: We reviewed clinical and laboratory data of three unrelated patients who fulfilled HLH2009 diagnostic criteria. Low cytotoxicity and impaired NK-degranulation were seen 
in all at disease onset. Heterozygous UNC13D gene mutation (R1075Q) was present in P1 and heterozygous STXBP2 gene mutation (R190C) in P2. In P3 we identified two SNPs in 
heterozygosity in the UNC13D gene with likely predicted deleterious effect. Virological tests revealed parvovirus infection in P1 and EBV in P2 and P3. All patients relapsed at different 
times after treatment. In P3 it should be noted the subcutaneous panniculitis T-cell lymphoma development concomitant with HLH reactivation.
Conclusions: Mono-allelic mutations in FHL genes may cause a homeostatic imbalance of cytotoxic cells leading a frank HLH in a context of viral infection. Syndrome reactivation was 
mainly seen as an FLH flare but in P3, relapse and evidence of T-cell lymphoma matched in time. These observations suggest that individuals with mono-allelic variants could relapse 
with a FHL phenotype but also with other associated complications as lymphoma.

Table 1

Onset Patient 1 (P1) 
7y

Patient 2 (P2) 
2m

Patient 3 (P3) 
11y

Fever/Splenomegaly/Haemophagocytosis Yes/Yes/Yes No/No/Yes Yes/Yes/Yes
Cytopenias (≥ 2 cell lines) Yes (platelets and neutrophils) NO No

Ferritin 
CD25s

800 ng/mL 
ND

800 ng/mL 
2772pg/mL

71 ng/mL 
209pg/mL
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P.B.04.03
Genealogical markers in adults with primary immunodeficiency

M. Karakina1, V. Shershnev2, I. Tuzankina1; 
1Ural Federal University named after the first President of Russia B.N. Yeltsin, Ekaterinburg, Russian Federation, 2Institute of of Industrial Ecology, Ekaterinburg, Russian Federation.

The pedigrees investigation in patients with primary immunodeficiency (PID) is an important method for suspecting these diseases. We have identified such phenotypic features as 
atypical infectious and inflammatory processes (AIIP), allergic, autoimmune diseases, tumors, reproductive pathology, child deaths from AIIP and tumor, congenital malformations 
and formed the groups of so called «genealogical markers».
Goal of this study: identification of genealogical markers sensitivity, specificity and informativeness in adult patients with PID.
Methods: we analyzed 311 pedigrees (94 adult patients with PID and 217 non-PID adults) with use the «genealogical markers» in relatives at least within four generations. We applied 
the quartile analysis (significance differences between independent groups was carried out by non-parametric Kruskal-Wallis test). We also used the sensitivity, specificity and 
informativeness indicators by Kullback method. Moreover, we carried out the «tree of classification».
Results: the data of relatives with AIIP, autoimmune diseases and of allergopathology are the most important (p <0,001). As markers as tumor and reproductive pathology were not 
important (p> 0,4). The most sensitive marker was the relatives with the presence of atypical infectious and inflammatory processes, the most specificity marker - child deaths. The 
presence of relatives with AIIP is the most informative the marker. If in the family there are relatives with AIIP at least 7.35% and autoimmune diseases at least 6.47% (sensitivity = 
78.6%, specificity =91.3%), it can indicate a high probability of PID (the «tree of classification»).

P.B.04.04
Subcutaneous panniculitis T-cell lymphoma after total recovery of Hemophagocytic lymphohistiocytosis in a patient with a novel heterozygous mutation in UNC13D gene

M. Martinez-Gallo1, R. Colobran1, L. Vinas-Gimenez1, L. Alonso-Garcia2, I. Lopez-Lerma3, J. Ferreres3, B. Ferrer3, C. Diaz de Heredia2, R. Pujol Borrell1, J. Dapena2; 
1Hospital U. Vall d’Hebron, Barcelona, Spain, 2Servei d’Oncohematologia pediatrica. Hospital Universitari Vall d’Hebron, Barcelona, Spain, Barcelona, Spain, 3Servei d’Anatomia Patologica 
Hospital Universitari Vall d’Hebron, Barcelona, Spain, Barcelona, Spain.

Introduction: Hemophagocytic lymphohistiocytosis (HLH) is a life threatening disorder caused by impaired cytotoxicity leading to a homeostatic imbalance of cytotoxic cells. It may 
be primary or secondary to infections, sepsis, malignances or autoimmune disease.
Materials and Methods: Citotoxity, degranulation assays and mutation analyses of HLH-related genes were performed.
Results: We report an 11-years-old boy from non-consanguineous parents who developed a parvovirus-B19-associated HLH fulfilling more than 5 diagnostic criteria. NK-cytotoxic 
activity was absent at the onset with a complete recovery at the end of the treatment. We identified a new heterozygous mutation in UNC13D gene (p.Arg1075Gln) and a 
heterozygous SNP in STXBP2 gene (Val205Ile).The father was UNC13D mutation carrier and the mother STXBP2 SNP carrier, both without symptoms. Three years later, the patient 
presented with nodules and prolonged fever followed by a development of subcutaneous panniculitis T-cell lymphoma (SPTCL) related to HLH reactivation. Skin biopsy and 
immunochemistry studies revealed a mixed-pattern of panniculitis identifying a neoplasic population CD8+CD56- with TCR-beta and gamma clonal rearrangements. Subsequently, 
the patient was treated with hematopoietic stem-cell transplantation.
Conclusions: We present a patient with a novel heterozygous mutation in UNC13D gene that developed a SPTCL three years after the recovery of HLH. It is likely that in the context 
of a viral infection plus a genetic susceptibility, this patient developed HLH leading to a homeostatic imbalance of the CTL/NK even when the infection was over. Additional studies 
exploring the HLH-related genes in patients with SPTCL and HLH are needed to demonstrate the nature of the disorder.
P.B.04.05
Secondary amyloidosis in a patient with HyperIgE syndrom

E. Madany Al-Kheder1, L. Fernández Pereira2, C. Cámara Hijón1, I. Tovar García1, S. Romero Chala1, J. García Trujillo1, I. Mágriz Tascón1; 
1San Pedro de Alcantara Hospital, Caceres, Spain, 2San Pedro de Alcantara Hospital, Cáceres, Spain.

Introduction: Secondary amyloidosis develops from chronic inflammatory conditions. The co-existence of CVID and secondary amyloidosis has been reported rarely. We describe the 
first case of secondary amyloidosis in a patient with HyperIgE syndrom.
Clinical Case: Hyper IgE Syndrome is a Primary Immunodeficiency of phagocytes characterized by the clinical triad of high serum levels of IgE (>2000 IU/mL), eczema, and recurrent 
staphylococcal skin and lung infections. We describe the case of a 38 year old male, in follow-up by our Immunology service of Cáceres by Familiar Hyper IgE Syndrome. Previous 
infectious history included conjunctivitis and recurrent suppurative otitis, herpetic corneal, labial and subcostal disease, rhinitis, chronic sinusitis, pharyngeal candidiasis, moderate 
persistent asthma, recurrent bronchitis and pneumonia. These infectious diseases have improvement since the initiation of treatment with IVIG. As cutaneous disease, he began with 
the caracteristic eczema with multiple cutaneous abscesses. In addition, over the past year had appeared generalized molluscum contagiosum with ulcerative lesions in abdomen 
and limbs of torpid evolution during 6 months despite multiple antibiotic treatments. The ulcers biopsy was diagnosed for Pyoderma Gangrenosum overinfected by S.aureus MS, 
responding to treatment with corticosteroids. Two months later, he was referred to Nephrology Unit as it was detected nephrotic range proteinuria, without fever, oedemas or 
hematuria, but occasionally nocturia. Diagnosis of Secondary Amyloidosis to recurrent piodermas was established by means of renal biopsy. Signficantly, his affected sister died of a 
multi-infarct syndrome developed after a condition of generalized oedema and hypoalbuminemia without kidney biopsy nor etiologic diagnosis

P.B.04.06
Novel homozygous mutations associated with an atypical phenotype of the hyper-IgE syndrome

J. Hartberger1, C. Glocker1, A. Bulashevska1, M. Fliegauf1, N. Frede1, K. Engelhardt1,2,3, A. Schäffer4, A. Etzioni5,6,7, B. Grimbacher1; 
1Center for Chronic Immunodeficiency, University Medical Center Freiburg and University of Freiburg, Freiburg, Germany, 2Royal Free Hospital and University College London, London, United 
Kingdom, 3Institute of Cellular Medicine University of Newcastle upon Tyne, Newcastle upon Tyne, United Kingdom, 4NCBI, NIH, Department of Health and Human Services, Bethesda, MD, 
United States, 5Meyer’s Children Hospital, Haifa, Israel, 6Rambam Health Care Campus and Rappaport Faculty of Medicine, Haifa, Israel, 7Technion-Israel Institute of Technology, Haifa, 
Israel.

Introduction: The Hyper-IgE Syndrome (HIES) is a primary immunodeficiency which presents with the clinical triad of eczema with elevated IgE levels, recurrent skin abscesses and 
respiratory tract infections. Although several causative genes have been identified, many cases remain unexplained.
Materials and Methods: Offspring of an Israeli family presented with an atypical phenotype of HIES. Due to the consanguinity of the parents we assumed an autosomal recessive 
pattern of inheritance. The affected patients presented with the typical clinical triad, but differing from the autosomal recessive DOCK8 deficient phenotype they completely lacked 
viral infections. By contrast, recurrent pneumonias led to pneumatocele formation in one patient and all patients displayed characteristic facial features usually associated with STAT3 
mutations. Disease causing mutations in all known HIES genes were excluded.
Results: Whole Exome Sequencing of three patients was analyzed for homozygous recessive mutations and revealed several candidate genes. These were confirmed by Sanger 
sequencing and could be shown to segregate with the disease. Two of the candidate genes are located within a linkage region on chromosome 20 previously determined by fine 
mapping with microsatellite markers. The most promising candidate gene is a transcription factor of so far unknown function. By use of a bacterial one-hybrid system we are currently 
investigating the physiological role of this transcription factor and its implications in the disease.
Conclusion: We have identified several novel candidate genes associated with an atypical phenotype of the autosomal recessive HIES and are currently investigating their contribution 
towards the pathogenesis of disease.

P.B.04.07
Senzitisation in atopic dermatitis, STAT3-, and DOCK8-hyper-IgE syndrome

B. Hagl1, A. C. Boos1, B. E. Halm1, A. Schlesinger1, M. Pinarci2, V. Heinz1, D. Kreilinger1, B. D. Spielberger1, J. Sawalle-Belohradsky1, B. H. Belohradsky1, B. Schaub1, B. Przybilla2, A. 
Wollenberg2, E. D. Renner1; 
1University Children’s Hospital, Ludwig Maximilian University Munich, Munich, Germany, 2Dermatology Hospital, Ludwig Maximilian University Munich, Munich, Germany.

Severe atopic dermatitis (AD) overlaps with hyper-IgE syndromes (HIES) regarding eczema, eosinophilia, elevated serum-IgE levels, and recurrent Staphylococcus aureus (S.aureus) 
infections. In contrast to AD, HIES are primary immunodeficiencies due to monogenetic defects such as in the genes DOCK8 and STAT3. Since the contribution of S. aureus to allergy 
is not completely understood, we assessed the specificity of serum IgE of AD and HIES patients in the context of clinical and immunological findings.
Total serum-IgE levels were similarly elevated in STAT3-HIES, DOCK8-HIES, and AD patients, whereas sensitization pattern differed between the disease groups. AD patients were 
mainly sensitized against aeroallergens, whereas DOCK8-HIES patients showed clinical allergy and specific IgE against food allergens. STAT3-HIES patients showed food- and 
aeroallergen-specific IgE comparable to non-allergic controls and no clinical allergy or TH2-shift.
All patient groups presented with significantly higher serum concentrations of IgE specific to S. aureus enterotoxin A, B, C, and TSST compared to healthy controls. The ratio of IgE 
specific to S. aureus toxins was highest in STAT3-HIES patients.
Thus, explanations of these findings in HIES will likely elucidate the role of STAT3 signaling as well as of S. aureus in regards to allergic disease.
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P.B.04.08
Granulocyte activation markers in patients with common variable immunodeficiency (CVID)

J. Litzman1, O. Ticha2, J. Nechvatalova1, M. Vlkova1; 
1Dept. Clin Immunol. Allergol., St Anne´s University Hospital, Brno, Czech Republic, 2Paul-Ehrlich-Institut, Federal Institute for Vaccines and Biomedicine, Langen, Germany.

Introduction: Previous studies showed activation of the immune system of patients with common variable immunodeficiency (CVID). It is observed not only in lymphocytes, 
but also some components of the innate immunity (complement system, macrophages). Except for increased levels of cytokines produced by myeloid cells, no data about 
activation of granulocytes in CVID are available. The goal of this study was to determine serum levels of markers associated with granulocyte activation in CVID and other 
hypogammaglobulinaemic patients.
Materials and Methods: Serum arginase, myeloperoxidase, and neutrophil gelatinase-associated lipocalin (NGAL) levels were determined by ELISA in 20 adult CVID patients, 6 
adult patients with other types of severe primary hypogammaglobulinaemia, and 31 control subjects. Serum levels of the markers were determined also after finishing, as well as 30 
minutes after finishing intravenous immunoglobulin (IVIG) infusions.
Results: An increase of serum levels of myeloperoxidase (P =0.023, Mann-Whitney test), NGAL (P=0.001), but not arginase, were observed in CVID patients compared to control 
persons. An increase of serum level of myeloperoxidase (P= 0.048), but not other markers, was documented in other hypogammaglobulinaemic patients.
No effect of IVIG infusion on serum arginase, myeloperoxidase, and NGAL levels in CVID patients was documented by the Wilcoxon signed rank test.
Conclusions: The results show that granulocytes are activated in CVID patients; a milder degree of activation can be observed also in other types of primary 
hypogammaglobulinaemia. IVIG infusions do not lead to additional granulocyte activation.
This work was supported by the grant 15-28732A of the Czech Health Research Council.

P.B.04.09
Impaired IgG antibody formation indicates the need for early immunoglobulin replacement in hypogammaglobulinemia

H. M. Wolf1, V. Thon2,3, J. Litzman2,3, M. M. Eibl1; 
1Immunologische Tagesklinik, Vienna, Austria, 2Department of Clinical Immunology and Allergology, Faculty of Medicine, Masaryk University, Brno, Czech Republic, 3Department of Clinical 
Immunology and Allergology, St. Anne´s University Hospital, Brno, Czech Republic.

Introduction: Common variable immunodeficiency (CVID) is the most common indication for lifelong immunoglobulin replacement therapy due to primary antibody deficiency. 
Although hypogammaglobulinemia (serum IgG lower than 2SD below the age-matched mean) is considered to be a diagnostic hallmark in patients with common variable 
immunodeficiency (CVID), the question of how defective antibody formation should be demonstrated is not uniformly clear.
Materials and Methods: We studied IgG antibody formation capacity against a variety of different antigens (bacterial toxins, polysaccharide antigens, viral antigens) by ELISA in 49 
patients (median age [years] 37, interquartile range [IQR] 22 - 54, 26 men, 23 women) with hypogammaglobulinemia and no clinical or immunological signs of defective cell-mediated 
immunity.
Results: Two groups of patients could be distinguished that showed a substantial overlap in levels of serum IgG and switched B memory cells: patients with hypogammaglobulinemia 
and intact antibody production (HIAP) displayed no or only mild susceptibility to infections and required no immunogobulin replacement therapy, while CVID patients showed 
defective IgG antibody production against multiple antigens and a marked susceptibility to bacterial infections that normalized following initiation of IVIG or SCIG replacement 
therapy. IgG antibody response to a primary antigen, tick borne encephalitis virus (TBEV), was defective in CVID patients, thus confirming their substantial defect in IgG antibody 
production.
Conclusions: The antibody formation capacity should be examined in hypogammaglobulinemic patients and the decision to treat should be based on the finding of impaired IgG 
antibody production against all or the vast majority of multiple different antigens tested.

P.B.04.10
B cell subpopulation classification: comparison of single & multi-tube preparations

H. R. Lock, J. Brooker, S. Grigoriadou, A. Hickey; 
Barts Health NHS Trust, London, United Kingdom.

Combined Variable ImmunoDeficiency (CVID) disease is a group of heterogenous primary antibody deficiency disorders. Patients are diagnosed with CVID using European Society for 
Immunodeficiency (ESID) guidelines. Although certain genetic defects have been described so far, in the majority of cases the underlying pathogenic mechanism remains unknown.
Different classifications of CVID have been proposed in the past to provide information about distinct clinical phenotypes in association with flow cytometry markers (Paris 
and Freiburg classifications). The EUROclass criteria were set up to simplify and improve the classification of CVID, combining the previous systems in a unified system. B cell 
subpopulations measured by flow cytometry are associated with specific clinical phenotypes such as lymphadenopathy, splenomegaly, granulomatous disease and autoimmunity, 
providing a prognostic tool of certain clinical complications and potentially specific treatment/management indicators. Currently the EUROclass system is the best CVID classification 
system available and is used by the majority of Primary Immunodeficiency centres in UK.
The Department of Immunology at the Royal London Hospital uses a bespoke 4 tube multicolour preparation for CVID EUROclassification. Preparation requires concentration by 
skilled operators, acquisition of 4 tubes and analysis in DIVA software. Beckman Coulter has recently developed a single tube B cell DuraClone panel containing a premixed dried 
cocktail of 8 antibodies with the aim of standardising staining and reducing acquisition time, Kaluza software is used for analysis. In this study we aim to run 25 samples to evaluate 
the single tube CVID DuraClone method and compare it to our current in-house CVID EUROclassification method.

P.B.04.11
A cryptic splice site in GATA2 exon 3 revealed by a novel mutation causing GATA2 haploinsufficiency

K. Grotius1, C. Wehr1, C. Echternach1, K. Warnatz1, U. Salzer1,2; 
1Centre for Chronic Immunodeficiency, University Hospital of Freiburg, Freiburg, Germany, 2Department of Rheumatology and Clinical Immunology, University Medical Centre Freiburg, 
Freiburg, Germany.

Introduction: Heterozygous mutations in the transcription factor GATA2 cause monocyte, B and NK lymphoid deficiency in patients predisposed to myeloid malignancies, 
immunodeficiency, lung disease, thromboembolic complications and syndromic features. Missense mutations in the zink-finger-2 domain or deleterious mutations of GATA2 are most 
common causing GATA2 haploinsufficiency. Less common are mutations in regulatory intronic regions affecting transcription of the mutated allele.
Methods: Lymphocyte subpopulations were analysed by flow cytometry. Genetic analysis included Sanger sequencing of gDNA and cDNA and semiquantitative RT PCR.
Results: We report a novel mutation type causing GATA2 haploinsufficiency. The patient suffered from childhood onset recurrent viral and bacterial infections. Addiditional 
manifestations included venous thrombosis and lung disease. Leucocyte subpopulation analysis revealed severe B-cell-, NK-cell, T-cell-lymphopenia and monocytopenia. Sequencing 
of GATA 2 revealed a synonymous mutation in exon 3 of the GATA2 gene on gDNA. In silico analysis of the mutation by different algorithms predicted the activation of a cryptic 
splice site. Analysis of GATA2 cDNA fragments did not reveal aberrant splicing. However sequencing from cDNA showed absence of the mutation found in genomic DNA implicating 
haploinsufficiency of the mutated allele.
Conclusions: We report a novel mutation type causing GATA2 haploinsufficiency by activation of an exonic cryptic splicesite. This strengthens the role of haploinsufficiency as the 
major mutation mechanism in GATA2 deficiency and demonstrates the importance to carefully evaluate even silent exonic mutations, if clinical suspicion for GATA2 deficiency is high.
Grant Support: This study was supported by the German Federal Ministry of Education and Research (BMBF 01EO1303).

P.B.04.12
Thymoma and immunodeficiency - B-cell reconstitution

M. T. Martinez-Saavedra1, T. Molero2, M. A. Cardenes3, J. C. Rivero Vera4, M. Limeres4, A. Prada Iñurrategui5, J. Campoverde6, J. Molero7, N. Matamoros Flori8, M. Martinez-Gallo9, X. de 
Gracia Roldan10, X. Solanich11, S. Lopez-Rodriguez10, H. Luzardo2, I. Sologuren1, E. Herrera-Ramos1, M. Lopez-Rodriguez1, Y. Florido1, N. Gonzalez-Quevedo1, C. Rodriguez-Gallego8; 
1Immunology Department, Hospital Universitario de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain, 2Hematology Department, Hospital Universitario de Gran Canaria Dr. 
Negrin, Las Palmas de Gran Canaria, Spain, 3Internal Medicine Department, Hospital Universitario de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain, 4Pathology Department, 
Hospital Universitario de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain, 5Immunology Department, Hospital Universitario Donostia, San Sebastián, San Sebastian, Spain, 
6Clinic Immunology Department, Hospital General Universitario Gregorio Marañon, Madrid, Spain, 7Immunology and Genetics Department, Hospital Infanta Cristina, Badajoz, Spain, 
8Immunology Department, Hospital Universitario Son Espases, Palma de Mallorca, Spain, 9Immunology Department, Hospital Universitario Vall d’Hebron, Barcelona, Spain, 10Pneumology 
Department, Hospital Universitario Vall d’Hebrón, Barcelona, Spain, 11Internal Medicine Department, Hospital Universitario de Bellvitge, Hospitalet de Llobregat, Spain.

Introduction: Good Syndrome (GS) patients show hypogammglobulinemia, low-absent peripheral blood (PB) B cells, increased susceptibility to infections and autoimmunity. It is 
typically assumed (most studies in the pre-FCM era) that they do not have pro-B-cells in Bone Marrow (BM). GS has no clear etiology.
Patients:: P1, 49 year-old male, persistent CMV uveitis, respiratory infections and monoclonal gammapathy at diagnosis. P2, 69 year-old female, respiratory infections, breast cancer 
and no PB B-cells at diagnosis; in follow-up 20 years after diagnosis and start of GGIV therapy.
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A multicentric survey to analyze B- and T-cells in Spanish GS patients is ongoing (10 patients so far).
Results: P1 had absent circulating B-cells at diagnosis, scarce plasma cells in BM biopsy but absent in BM aspirates by FCM. High numbers of CD19+ cells were detected in BM 
aspirates at pro-B to pre-BI stage (CD45lowCD19+CD10+TdT+CD34+CD38+++cIgM-CD20-). BM IgH rearrangement was negative. One year after thymectomy and GGIV replacement, 
normal numbers of PB B-cells were restored, but in a transitional stage. P2, also regenerated PB transitional cells, and very low numbers of memory B-cells were detected. No B-cells 
had been observed in lymph nodes five years before this study. No other GS patients recovered PB B-cells.
Inverted CD4/CD8 ratio with increased CD57+CD8 T-cells was observed in all GS patients.
Conclusions: After GS diagnosis, immunological long-term follow-up is not usually performed. A pro-B to Pre-BI arrest of B-cells observed in P1 was similar to that observed in XLA 
patients. Reconstitution of circulating B-cells was seen in two patients.

P.B.04.13
JAK1 deficiency predisposes to mycobacterial infection

V. Daza Cajigal1, K. Novak2, D. Evangelopoulos3, I. Angulo4, T. D. McHugh3, S. Nejentsev4, A. J. Thrasher2,5, S. O. Burns1; 
1University College London Institute of Immunity and Transplantation, Department of Immunology, Royal Free London NHS Foundation Trust, London, United Kingdom, 2University College 
London Institute of Child Health, Molecular Immunology Unit, London, United Kingdom, 3University College London Centre for Clinical Microbiology, Research Department of Infection, 
London, United Kingdom, 4Department of Medicine, University of Cambridge, Cambridge, United Kingdom, 5Great Ormond Street Hospital for Children NHS Foundation Trust, London, 
United Kingdom.

Mendelian susceptibility to mycobacterial diseases (MSMD) is a genetically heterogeneous group of rare primary immune deficiencies (PIDs) characterised by predisposition to 
infection with weakly virulent mycobacteria. We recently identified loss of function mutations in Janus Associated Kinase 1 (JAK1) as a novel cause of MSMD in a patient with 
immunodeficiency and atypical mycobacterial disease. JAK1 belongs to a family of tyrosine kinases essential for signal transduction through several groups of cytokine receptors. 
We investigated the role of JAK1 in myeloid cells during mycobacterial infection using a JAK1-deficient THP1 cell line generated using lentiviral vectors expressing short hairpin RNA 
(shRNA) sequences. STAT1 phosphorylation was significantly reduced in the knock down (KD) cell line after stimulation with IFNγ compared to wild type (WT) and scrambled control, 
demonstrating loss of JAK1 function. Following infection with BCG, we observed increased bacterial survival and replication, evidenced by significantly more colony forming units 
(CFU/ml) in the KD cell line compared to control. Apoptosis and expression of IFNγ inducible genes (IRF1 and CIITA), mechanisms that promote mycobacterial killing, were found to be 
reduced in the KD cell line after IFNγ stimulation. Our results show that JAK1 signalling in human myeloid cells is required for STAT1 phosphorylation and plays a non-redundant role in 
host defense against mycobacterial infection.

P.B.04.15
Clinical case of an X-linked Hyper IgM syndrome diagnosed by flow cytometry

M. Rey, P. Echániz, Á. Prada; 
Laboratorio Inmunología Hospital Donostia, Donostia-San Sebastian, Spain.

Introduction: X-linked Hyper IgM (X-HIGM) is a rare (1:1.000.000) primary immunodeficiency, caused by mutations in the gene coding for CD40L. CD40-CD40L interaction is crucial 
for generating a secondary antibody repertoire. CD40L expressed on activated T cells is necessary for B cells to undergo immunoglobulin class-switching from IgM to IgG, IgA and IgE. 
A defect in CD40-CD40L interaction leads to the absence of a proper secondary antibody repertoire, very low IgG and IgA, but normal or elevated IgM. Clinical presentation consists 
mainly of severe infections, the diagnosis being supported by a defect in CD40L expression by flow cytometry. We present the case of a 3-year old child with symptoms suggestive of 
X-HIGM, confirmed by flow cytometry.
Materials and Methods: a sample of peripheral blood from the patient and two unrelated controls. Lymphocytes were isolated using a density gradient, and adjusted to a 
concentration of 1-2×106 cells/ml. Cells were treated or not with PMA and ionomycin , incubated at 37ºC/ 5% CO2 for 4-6 hours and stained with CD69-PE, CD8-APC, CD3 PerCpCy5 
and CD154-PE. Data were acquired in a FACSCalibur flow cytometer and analyzed with Paint-a-gate.
Results: A lack of expression of CD40L was observed in T cells from the patient stimulated with PMA and ionomycin, whereas in the controls CD154 was correctly expressed. The 
expression of CD69 was assessed to evaluate that the cells were properly activated.
Conclusions: The lack of expression of CD40L by flow cytometry supports the diagnosis of X-HIGM suggested by clinical findings and subsequently confirmed by genetics.

P.B.04.16
Disseminated Mycobacterium fortuitum infection - diagnostic and therapeutic challenges in a child with complete IFNgR1 deficiency

P. Olbrich1,2, M. T. Martinez-Saavedra3, J. Hurtado4, C. Sanchez1,2, B. Sanchez5, C. Deswarte6,7, I. Obando1,2, J. Casanova6,8,9, C. Speckmann10, J. Bustamante6,7,11, C. Rodriguez-Gallego12, O. 
Neth1,2; 
1Pediatric Infectious Diseases and Immunodeficiency Unit, Hospital Virgen del Rocio, Sevilla, Spain, 2Biomedicine Institute of Sevilla, Sevilla, Spain, 3Immunology Department, Hospital 
Universitario de Gran Canaria Dr. Negrin, Las Palmas de Gran Canaria, Spain, 4Pediatric Hematology Unit, Hospital Virgen del Rocio, Sevilla, Spain, 5Department of Immunology, Hospital 
Virgen del Rocio, Sevilla, Spain, 6Laboratory of Human Genetics of Infectious Diseases, Necker Hospital for Sick Children, Paris, France, 7Paris Descartes University, Imagine Institute, Paris, 
France, 8Pediatric Hematology-Immunology Unit, Necker Hospital for Sick Children, Paris, France, 9St. Giles Laboratory of Human Genetics of Infectious Diseases, Rockefeller branch, the 
Rockefeller University, New York, NY, United States, 10Center for Chronic Immunodeficiency, University of Freiburg, Freiburg, Germany, 11Center for the Study of Primary Immunodeficiencies, 
Necker Hospital for Sick Children,, Paris, France, 12Immunolgy Department, Son Espases University Hospital, Palma de Mallorca, Spain.

Introduction: Autosomal recessive (AR) complete Interferon-γ Receptor 1 (IFN-γR1) deficiency is a rare, fatal, genetic etiology of mendelian susceptibility to mycobacterial disease. 
HSCT is the only curative treatment, but reports of graft rejection, probably due to high IFN-γ plasma levels, have raised caution about this procedure.
Material and methods: We describe the diagnostic and therapeutic challenges in a 4 year-old boy with disseminated Mycobacterium fortuitum infection.
Results: Responses to increasing doses of IFN-γ plus LPS suggested AR complete IFN-γR1 deficiency. Sequencing of IFNGR1 showed compound heterozygosity for c.523delT/
c.652del3. Complete clinical recovery was achieved within two weeks of triple antibiotic therapy and IFN-γ serum levels subsequently normalized 4 and 2 months pre HSCT. A fully 
myeloablative conditioning regimen included cyclophosphamide and busulfan. GVHD prophylaxis consisted of cyclosporine A and methotrexate. A non-T-cell-depleted HSCT from 
a fully matched sibling donor was performed. Anti-M. fortuitum treatment was maintained during transplant. Donor chimerism was maintained >90% and IFN-γ plasma levels were 
normal 1, 2, 3 and 4 months post HSCT.
Conclusions: This case report highlights the importance of ideal transplant conditions including the control of mycobacterial infection prior transplant, maintenance of triple antibiotic 
therapy and normalized serum levels of circulating IFN-γ as well as the use of a myeloablative conditioning regimen and a non-T-cell-depleted graft with high number of nucleated 
cells obtained from an HLA matched sibling. Phenotypic and functional assays help to differentiate complete and partial forms of IFN-γR1, to predict effectiveness of adjuvant 
therapies and inform about clinical management and prognosis.

P.B.04.17
Late onset and inflammatory bowel disease in a patient with a missense mutation in NEMO (IKBKG)

M. Martinez-Gallo1, O. Segarra2, R. Colobran1, M. Garcia-Prat1, D. Alvarez de la Sierra1, A. Martin-Nalda3, P. Soler-Palacin3; 
1Hospital U. Vall d’Hebron. Servei d’Immunologia, Barcelona, Spain, 2Hospital U. Vall d’Hebron. Unitat de Gastroenterologia Pediàtrica, Barcelona, Spain, 3Hospital U. Vall d’Hebron. Unitat 
de Malalties infeccioses i immunodeficiències pediàtriques, Barcelona, Spain.

Background: X-linked anhidrotic ectodermal dysplasia with immunodeficiency (X-EDA-ID) is a rare inherited disease caused by mutations of NEMO (IKBKG), a modulator of NF-kB 
activation. Mutations in IKBKG can cause an impaired capacity to activate NF-κB making these patients suffer from various infections (bacteria, Mycobacteria, viruses and fungi), 
colitis, EDA, and hypogammaglobulinemia to specific antibody polysaccharides deficiency. NEMO colitis, which is inflammatory colitis associated with mutated NEMO protein is 
usually reported as inflammatory bowel disease (IBD).
Methods: A complete immunological evaluation including advanced immunophenotype was done by flow cytometric analysis and in vitro TNF-a production was analyzed by ELISA. 
Mutational analysis was performed through next generation sequencing array (TruSight One, Illumina) and confirmed by Sanger sequencing.
Results: We present a 15 year-old boy with IBD (diagnosis was made at 13 years of age due to arthritis and diarrhoea with no other immunological defects). Mutational analysis showed 
no pathological genetic variants in XIAP and FOXP3 genes, however a mutation was found in IKBKG gene. This mutation consists in a missense change (169G>A) leading an aminoacid 
change (E57K) in hemizigosi. This is located in the N-terminal alpha-helical region αH1 before the coiled coil domain1. Through its αH1 and CC1 domains, NEMO binds to the IKK-1 and 
IKK-2 kinases of the IKK complex, the same mutation was also reported as pathogenic by Aradhya et al. in a patient with a slightly milder IP phenotype.
Conclusions: We present the clinical characteristics and immunological phenotype of a patient with a missense mutation E57K in IKBKG.
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P.B.04.18
Severe congenital neutropenia in Turkish patient living in the South Marmara region

S. Kilic1, O. Gorukmez2, T. Yakut2, D. Hafizoglu1, E. Asut1, S. Cekic1; 
1Uludag University Medical Faculty, Department of Pediatrics, Bursa, Turkey, 2Uludag University Medical Faculty, Department of Genetics, Bursa, Turkey.

Introduction: Severe congenital neutropenia is an immunodeficiency characterized by low levels of granulocytes (< 200/mm3). Mutations in HAX-1, encoding an anti-apoptotic 
protein, have been identified as the cause of some autosomal recessive forms of SCN. The association between HAX1-deficiency and central nervous system (CNS) abnormalities has 
been reported. This study aimed to analyse neutrophil elastase (ELA2) gene and HAX-1 gene mutations in 13 sporadic cases and four familial cases of severe congenital neutropenia 
(SCN) and their family members.
Materials and Methods: The coding sequence of the ELA2 gene and HAX1 gene was amplified by polymerase chain reaction and subjected to direct sequencing. Imaging tests for CNS 
will be done IQ test and detailed neurological examination, if the patient has neurological problem.
Results :W44X mutation in Exon 2 of HAX1 gene was determined in four of fifteen patients with congenital neutropenia that are in the same family. This mutation was also determined 
at the same region in six of sporadic cases. We found heterozygous mutations at W44X, 10 of 49 index family members. None of these carriers have clinical or laboratory abnormality. 
ELA 2 mutation could not detected any of the patients. Mild mental retardation was determined in 5 of the patients with HAX1 mutation, 4 of them were familial cases. Neurological 
examination of the carriers and patients without HAX 1 mutation were normal.
Conclusions : HAX 1 mutations are widespread in our country, neurological involvement should be evaluated in these patients.

P.B.04.19
New diagnostic aplication for X-linked Chronic Granulomatous Disease

M. Y. Koker1,2, B. Saraymen1, E. Bentli1, H. Çelikzencir1, H. Avcılar1; 
1University of Erciyes, Department of Immunology, Kayseri, Turkey, 2Kök Biotek Ar-Ge, Technocity of University of Erciyes, Kayseri, Turkey.

Introduction: Chronic granulomatous disease (CGD) is a rare primary immunodeficiency disorder of phagocytes resulting in impaired killing of bacteria and fungi. A mutation in one 
of the four genes encoding the components p22phox, p47phox, p67phox and p40phox of the leukocyte nicotinamide dinucleotide phosphate reduced (NADPH) oxidase (Nox2) 
leads to autosomal recessive (AR)-CGD. A mutation in the CYBB gene encoding gp91phox leads to X-linked recessive CGD. X-linked CGD have been reported to be responsible for 
approximately 65% of all CGD cases and AR-CGD is 35% of them.
Objective: new diagnostic test for X-linked CGD was investigated with flow cytometry application.
Methods: In X-linked CGD cases, most of the mothers are carrier by presenting bimodal histogram pattern in (dihydrorhodamine) DHR assay. By using blood sample from mother, 
we have been showed bimodal neutrophil population from carrier mothers when using specific antibody for gp91/p22-phox, which is the membrane subunit of NADPH oxidase. The 
results were compared with DHR 123 assay in 25 carriers from 20 families with CGD.
Results: There was a highly significant correlation between the normal neutrophil percentages from both DHR assay and p22-phox expression analysis in flow cytometry application of 
25 samples.
Conclusion: The expression analysis with specific antibody to gp91-phox and p22-phox protein might be the alternative technique for screening of families with X-CGD without 
stimulation test in the blood samples of mother in X-CGD.
This study was financially supported by the TÜBİTAK Project 110S252 and 114S352.

P.B.04.20
Diagnostic conflic in MPO deficiency and AR-CGD with DHR assay

M. Y. Koker1, G. Akyol2, L. Kaynar2, S. Akpınar1, H. Avcılar1, B. Eser2, M. Çetin2, A. Ünal2; 
1Department of Immunology, University of Erciyes, Kayseri, Turkey, 2Division of Hematology, University of Erciyes, Kayseri, Turkey.

We have a female patient with AML treated by bone morrow transplantation (BMT) from her HLA matched related donor. After transplant, due to the repeated infection we have 
controlled neutrophil function with DHR assay. The neutrophil function was impaired (Stimulation index with PMA, SI: 5) and it was similar to chronic granulomatous disease (CGD) 
with residual oxidase activity in the DHR assay. CGD subgroup analysis was done with flow cytometry by using specific antibodies to p22-phox, p47-phox, p67-phox and gp91-phox 
proteins and the expression was normal in all NADPH oxidase components. So, we have controlled myeloperoxidase (MPO) expression in patient and found that MPO expression was 
completely lost. The case was accepted a complete MPO deficiency which has a prevalence of 1/5000 in the population.
The MPO deficiency was also controlled with intra cytoplasmic staining of specific antibody to MPO by flow cytometry in the donor brother and found that he was also complete MPO 
deficient. MPO deficiency was transplanted to the patient due to non available matched bone morrow donor to the patient.
Conclusion; MPO expression testing should be used for donor evaluation before the BMT procedure. Complete myeloperoxidase (MPO) deficiency can cause a false-positive result for 
CGD in the DHR assay by flow cytometric analysis.
This study was financially supported by the TÜBİTAK Project 110S252 and 114S352.

P.B.04.21
Detecion of CD19, ICOS, TACI gene mutations in Turkish CVID patients

S. Şişko1, A. A. Kıykım2, S. Barış2, E. Aydıner2, S. Nepesov3, Ö. Hatırnaz Ng1, S. Çınar4, M. Sayitoğlu1, I. B. Barlan2, Y. Camcıoğlu3, G. Deniz4, U. Özbek1, Y. Y. Ng5; 
1Istanbul University,Istanbul University Institute for Experimental Medicine Research,Department of Genetics, Istanbul, Turkey, 2Marmara University Faculty of Medicine Department of 
Allergy-Immunology, Istanbul, Turkey, 3Istanbul University,Cerahpaşa Medical Faculty,Department of Child Health and Diseases, Istanbul, Turkey, 4Istanbul University,Istanbul University 
Institute for Experimental Medicine Research,Department of Immunology, Istanbul, Turkey, 5Istanbul Bilgi University, Department of Genetics and Bioengineering, Istanbul, Turkey.

Introduction
According to registrations of European Society for Immunodeficiencies – ESID, common variable immunodeficiency (CVID), is the most common immunodeficiency (20%)in man.
CVID is a term used to describe a heterogeneous group of disorders characterized by recurrent infections, severe low levels of serum immunoglobulin levels and failure to make 
antibody to vaccine antigens. Affected patients have a high incidence of autoimmunity, gastrointestinal disease, and lymphoproliferation, as well as upper and lower respiratory 
infections. Four different genes have been described is related with CVID (ICOS, TACI, CD19, BAFF-R). Here we planed to detect the CD19,ICOS,TACI mutations in Turkish patients that 
are diagnosed clinically as CVID.
Materials &Metods
In total 23 patients with low level of immunoglobulins and diagnosed as CVID were enrolled in this study. First B cell subsets numbers was detected by flow cytometry followed by 
DNA isolation and PCR to detect all the coding sequences of CD19, ICOS and TACI. Afterwards PCR samples are analyzed by conventional Sanger sequencing.
Results
Two out of 23 patients showed CD19 variations. One of these variations was single nucleotide change (c.1468C>T(p.Arg490Trp) and the other one is a splice site variation (g.1147G>T) 
which changes the transcript. Both of these variations are shown for first time with this study. No TACI or ICOS mutation was detected in any of the patients.
Conclusion
Our results showed that the mutation distributions are different than the literature. These results gives us the idea that the genetic background of Turkish CVID patients can be 
different than the other populations.

P.B.04.22
Analysis of inhibitory 2B4 receptor in NK cells from XLP1 patients: diagnostic tool and differential capability to inhibit various activating pathways

R. Meazza1, C. Tuberosa2, V. Cetica3, M. Falco4, F. Loiacono4, M. C. Mingari1,2, L. Moretta4, C. Bottino2,4, M. Aricò3,5, D. Pende1; 
1IRCCS AOU San Martino-IST, Genova, Italy, 2Department of Experimental Medicine, University of Genova, Genova, Italy, 3Department of Pediatric Onco-Hematology, AOU Meyer, Florence, 
Italy, 4IRCCS Istituto Giannina Gaslini, Genova, Italy, 5Istituto Toscano Tumori, Florence, Italy.

Introduction: XLP1 is an immunodeficiency caused by mutations of SH2D1A gene (Xq25) encoding SAP. With defective/dysfunctional SAP, 2B4 receptor, upon ligand (CD48) 
engagement, delivers inhibitory signals, affecting the function of NK cells. This causes the selective inability to control EBV infections and the occurrence of B cell lymphomas.
Materials and Methods: NK cells from XLP1 patients (n=12) were studied for intracellular SAP expression (flow-cytometry) and 2B4 function (cytotoxicity and CD107a assays). SH2D1A 
mutation analysis was performed.
Results: We set-up rapid assays, combining evaluation of SAP phenotype and 2B4 function, which allow efficient diagnostic evaluation of XLP1 patients, directing mutation analysis 
and treatment. SAP was not expressed in 9 cases, weakly expressed in 2, and 1 patient (carrying R55L mutation) was SAP+. NK cells from all patients showed inhibitory 2B4 function 
and defective killing of B-EBV cells. We also showed that in NK cells 2B4 inhibits the ITAM-dependent signaling pathways, including Natural cytotoxicity receptors (NCR), CD16 and 
the activating KIR. Conversely, 2B4 dysfunction did not affect the activity of DNAM-1 and NKG2D triggering receptors. This resulted in a differential capability of XLP1 NK cells to 
perform effector functions against CD48+ target cells. Thus, while B-EBV and lymphoma B cells devoid of NKG2D and DNAM-1 ligands were resistant to lysis, XLP1 NK cells could be 
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able to kill CD48+ lymphomas expressing sufficient amounts of the ligands of these activating receptors.
Conclusions: This study sheds new light on the XLP1 immunological defect and on the crosstalk of inhibitory 2B4 with triggering NK receptors.

P.B.04.23
A new IL-2RG gene mutation in an x-linked SCID identified through TREC/KREC screening: a case report

M. Nourizadeh1, S. Borte2,3, M. Fazlollahi1, L. Hammarström2, Z. Pourpak1; 
1Immunology, Asthma and Allergy Research Institute, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Division of Clinical Immunology, Department of Laboratory 
Medicine, Karolinska University Hospital Huddinge, Stockholm, Sweden, 3Jeffrey Modell Diagnostic and Research Center for Primary Immunodeficiencies, Municipal Hospital St. Georg,, 
Leipzig, Germany.

Severe combined immunodeficiencies (SCID) represent a rare group of primary immunodeficiency disorders (PIDs), which will be fatal in early childhood due to development of 
common and opportunistic infections. Owing to a high number of unknown mutations in related genes especially in the exons of IL-2RG gene, new cases are intermittently reported 
around the world. Here, we found a new mutation of the common gamma chain in an Iranian X-SCID newborn.
The patient was a 6-day old boy with a family history of PID who was referred to the Immunology, Asthma and Allergy Research Institute (IAARI) for immunological evaluation. The 
child was screened using a molecular-based analysis that measures the number of copies of T cell receptor excision circles (TRECs) and kappa-deleting recombination excision circles 
(KRECs) using a multiplex quantitative Real Time PCR. To confirm the results, a complete immunological evaluation and IL2RG (interleukin 2 receptor, gamma) gene sequencing were 
performed (both molecular assessment and gene sequencing were done in Leipzig, Germany).
The results of the multiplex quantitative real time PCR showed undetectable TREC but a high level of KREC copy numbers. Flow cytometric analysis of lymphocyte subsets also 
showed low numbers of T and NK cells, but elevated number of B cells. We subsequently found a novel substitution in the IL2RG encoding gene (X-SCID): c.675 C>A, leading to p.225 
Ser>Arg. Based on the functional analysis using PolyPhen, the mutation is predicted to be damaging. The patient was thus diagnosed as a T- B+ NK- X-linked SCID.

P.B.04.24
Neonatal mortality in children with lymphopenia

M. A. Bolkov1,2, I. A. Tuzankina1,2, S. S. Deryabina2,1, A. A. Konoplev2, E. V. Vlasova1, E. L. Istomina1; 
1Institute of Immunology and Physiology of the Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russian Federation, 2Federal State Autonomous Educational Institution of 
Higher Professional Education «Ural Federal University named after the first President of Russia B.N.Yeltsin», Yekaterinburg, Russian Federation.

In order to study the causes of neonatal mortality in children with lymphopenia there was a group of 59 neonates at specialized clinic for diseases of newborn. Lymphopenia at 1st year 
of life was manifested among them. It was noted that the level of TREC and KREC was reduced in 45.7% (13 girls and 14 boys). Among them, the complete absence of TREC / KREC 
showed 2 children, low TREC + KREC found in 18 children, only low levels of TREC in 6 children and low KREC had only one child. 15 children in this group (55.6%) had a fatal outcome 
at the first year of life.
Children who had only track reduced survived, while the children with reduced track and crack or crack only died at 1st year of life.
These children divided as following: 5 cases of viral infection, 3 cases of sepsis, 2 cases of acute respiratory infection, pneumonia - 2, 2 intestinal infection, necrotizing enterocolitis - 1.

P.B.05 Autoinflammatory Diseases

P.B.05.01
ANCA antibodies: A 3-year study at a tertiary hospital of Western Greece

N. Zotos1, T. Potsis2, M. Gianniki3, D. Bougias3, A. Papadopoulou1, C. Georgiou1, L. Papageorgiou1, E. Chrisostomou1, A. Pournou1, N. Tsifetaki3; 
1Microbiology Department, General Hospital of Ioannina “G.Hatzikosta”, Ioannina, Greece, 2Private Cardiology Office, Ioannina, Greece, 3Department of Rheumatology, General Hospital of 
Ioannina “G.Hatzikosta”, Ioannina, Greece.

Introduction: Vasculitis is a heterogeneous group of disorders whose diagnosis and classification is mainly based on the detection of autoantibodies against neutrophils (ANCA). The 
ANCA-associated vasculitides include three clinical entities: microscopic polyangiitis, Churg-Strauss syndrome and Wegener’s granulomatosis.
The aim of the study was the detection of ANCA antibodies in patients diagnosed with vasculitis during a period of three years.
Materials and Methods: We examined 55 blood samples of patients (29 women, 26 men) diagnosed with vasculitis and 12 samples of patients (7 women, 5 men) diagnosed with 
Wegener’s granulomatosis. The identification of ANCA antibodies was perfomed via immunoenzymatic ELISA method. Titers of p-ANCA (MPO) and c-ANCA (PR3) were also 
determined.
Results: Among samples labeled as «vasculitis» 23 were found positive for ANCA (42%). In particular, 21 were positive for MPO (38%) and 2 positive for PR3 (4%). Among samples 
labeled as «Wegener’s granulomatosis » 7 samples were found positive
for PR3 (58%) and 5 negative for PR3 (42%).
Conclusions: Our results show that the frequency of ANCA antibodies in patients diagnosed with vasculitis is relatively low indicating the need for a more thorough clinical evaluation 
of the patients

P.B.05.02
Deciphering the transcriptomic signatures linked with atopic dermatitis in humans: A systems immunological approach

P. Pushparaj1, L. A. Damiati2, S. Bahlas3, K. Gauthaman1; 
1Center of Excellence in Genomic Medicine Research, King Abdulaziz University, Jeddah, Saudi Arabia, 2King Fahad Medical Research Center, King Abdulaziz University, Jeddah, Saudi Arabia, 
3Department of Internal Medicine, King Abdulaziz University, Jeddah, Saudi Arabia.

Introduction: Atopic Dermatitis (AD) is an inflammatory disease of the skin. The specific pathogenic mechanisms of different forms of AD still remain unclear. Here, we decipher the 
transcriptomic signatures of various types of AD such as Non-Lesional AD (ANL), Lesional AD (AL), Acute Lesional AD (ALS), and Chronic Leisonal AD (CLS) in humans using systems 
immunological approach.
Materials and Methods: We have obtained the microarray datasets (Affymetrix Human Genome U133 Plus 2.0 Array) related to ANL, AL, ALS and CLS from the Gene Expression 
Omnibus (GEO). Genespring GX12.6 (Agilent Technologies, USA) was used to investigate the datasets to decipher the differentially expressed genes (P<0.05) in different types of 
AD in humans when compared to normal controls. Furthermore, the differentially expressed genes were uploaded into the Database for Annotation, Visualization and Integrated 
Discovery (DAVID version 6.7) to perform functional annotation clustering for Gene Ontology (GO) terms and obtain disease-specific pathways in AD.
Results: In AL, the genes implicated in the chemokine signaling, cytokine-cytokine receptor interaction, JAK-STAT signaling, ECM-receptor interaction and focal adhesion were 
significantly upregulated. On the contrary, in ANL, genes implicated in Hedgehog, ECM-receptor interaction and TGF-β signaling pathways were significantly upregulated. On the 
other hand, both ALS and CLS share most of the disease-associated signaling pathways.
Conclusions: Our systems immunological analyses of the transcriptomic signatures clearly define the molecular mechanisms associated with the pathogenesis of AL and ANL. 
However, the precise identification of ALS and CLS requires further clinical characterisation to devise personalised therapeutics in a typical clinical milieu.

P.B.05.03
An autoimmune polyglandular syndrome type 3 complicated with celiac disease and autoimmune hepatitis: case report and literature review

R. Dieli-Crimi1, C. Núñez1, L. Estrada2, L. Fernández-Paredes1, N. López-Palacios3; 
1UGC de Inmunología, Hospital Clínico San Carlos, Instituto de Investigación Sanitaria del Hospital Clínico San Carlos (IdISSC), Madrid, Spain, 2Servicio de Anatomía Patológica, Hospital 
Clínico San Carlos, Instituto de Investigación Sanitaria del Hospital Clínico San Carlos (IdISSC), Madrid, Spain, 3Servicio de Digestivo, Hospital Clínico San Carlos, Instituto de Investigación 
Sanitaria del Hospital Clínico San Carlos (IdISSC), Madrid, Spain.

Background: Autoimmune polyglandular syndromes (APS) are a combination of different organ-specific and non organ-specific autoimmune diseases. The close relationship between 
immune-mediated disorders makes it mandatory to perform serological screening periodically to these patients in order to avoid delayed diagnosis of additional autoimmune 
diseases, often with a subclinical presentation. Celiac disease (CD) is a systemic disease triggered by dietary gluten with strong genetic influence and commonly observed in patients 
with other autoimmune diseases, which can lead to unresponsiveness to the treatments being received by those patients and to worsening of their health status.
Case presentation: We report a male patient with an APS-3 complicated with CD of delayed diagnosis which led the patient to severe malnutrition and could be related to the 
autoimmune hepatitis later observed in the patient.
Conclusions: Clinical deterioration in patients with APS should alert physicians about complications with other autoimmune diseases. A periodic screening for other auto-antibodies 
could help to prevent delayed diagnosis and improve patient’s quality of life.



98 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

P.B.05.04
Lower proportions of CD19+CD24hiCD27+IL-10+ and CD19+IL-10+ , but not CD1d+CD5+CD19+CD24+CD27+IL-10+ B cell levels in children with autoimmune thyroid diseases

A. Bossowski1, K. Grubczak2, P. Singh2, U. Radzikowska2, P. Mikłasz2, M. Dabrowska3, A. Bossowska4, M. Moniuszko5; 
1Dep. of Pediatric Endocrinology and Diabetes with a Cardiology Unit. Medical University in Bialystok., Bialystok, Poland, 2Department of Regenerative Medicine and Immune Regulation, 
Bialystok, Poland, 3Department of Hematology Diagnostic. Medical University in Bialystok., Bialystok, Poland, 4Division of Cardiology, Internal Affairs Ministry Hospital in Białystok,, 
Bialystok, Poland, 5Department of Regenerative Medicine and Immune Regulation. Medical University in Bialystok, Bialystok, Poland.

Autoimmune thyroid disease (AITD) is the most common organ-specific autoimmune disorder. Genetic background, environmental and endogenous factors are play important roles 
in determining the activation of immune cells or the efficacy of the immunoregulatory pathways. Recently emphasizes the immunosuppressive role of B regulatory cells (phenotype 
CD19+CD24hiCD27+IL-10+, CD19+IL-10+) in regulation of immune response.
The aim of the study was to estimate the expression of CD19+CD24hiCD27+IL-10+ and CD19+IL-10+(B10) B cells in patients with Graves’ disease (GD) (n=14, mean age 14.9 years old), 
in patients with Hashimoto’s thyroiditis (HT) (n=12, mean age 15.2 years old) in comparison with sex- and age-matched healthy control subjects (n=10, mean age 15.4 years old). The 
expression of the immune cells populations were analyzed by the four-color flow cytometry using a FACSCanto II cytometer (BD Biosciences).
In untreated patients with Graves’ disease and HT we observed a significant decrease of CD19+CD24hiCD27+IL-10+ (p0.05 for HT) and CD19+IL-10+ (p<0.0431 for GD and p<0.033 for 
HT) B lymphocytes in comparison to the healthy controls. The analysis of CD1d+CD5+CD19+CD24+CD27+IL-10+ B cells in the peripheral blood revealed comparable percentages of 
these cells in patients with thyroid autoimmune diseases to the healthy controls.
We conclude that the reduction number of Breg cells with expression of CD19+CD24hiCD27+IL-10+ and CD19+IL-10+ (B10) could be responsible for loses immune tolerance and 
development of autoimmune process in thyroid disorders.

P.B.05.05
S100A8/A9 as reliable inflammation marker in experimental autoimmune uveoretinitis (EAU) in mice

M. Kasper1, T. Vogl2, L. Wildschuetz1,3, S. Zenker1, D. Bauer1, S. Thanos4, M. Karlstetter5, T. Langmann5, J. Roth2, A. Heiligenhaus1,3; 
1Department of Ophthalmology at St. Franziskus Hospital, Ophtha-Lab, Muenster, Germany, 2Institute of Immunology, Westfalian Wilhelms-University of Muenster, Muenster, Germany, 
3University of Duisburg-Essen, Essen, Germany, 4Institute for Experimental Ophthalmology, Westfalian Wilhelms-University of Muenster, Muenster, Germany, 5Laboratory for Experimental 
Immunology of the Eye, Department of Ophthalmology University of Cologne, Cologne, Germany.

Introduction: The aim of the study was to analyze the role of S100A8/A9 during the pathogenesis of experimental autoimmune uveoretinitis (EAU) in mice.
Methods: B10.RIII mice were immunized by injecting human IRBP-peptide 161-180 (hIRBPp161-180) in CFA and a concomitant injection of PTX. Mice were sacrificed 7, 14 or 21 days 
after EAU induction. Untreated mice served as controls. EAU severity was determined by histology of the eyes. Retinal S100A8/A9 gene expression was measured by gene-chip 
analysis. The presence of hIRBPp161-180 specific serum antibodies was detected by ELISA. Splenocytes were analyzed for their antigen-specific proliferation by flow-cytometry. IFN-γ 
or IL-17 secretion of splenocytes and S100A8/A9 levels in sera and eyes were quantified by ELISA.
Results: On d7, a hIRBPp161-180 specific Th1 / Th17 mediated peripheral immune response was detected, while no signs of EAU could be found in the eye. Furthermore, elevated 
S100A8/A9 serum levels at d7 could be detected, which kept constant at d14 and d21. This observation was accompanied by an enhanced retinal S100A8/A9 gene expression at d14 
and d21. While the intraocular S100A8/A9 protein level remained low at d7, it peaked at d14 in accordance with a high EAU score as well as an increased humoral and cellular antigen-
specific immune response. Despite a high EAU score and constant peripheral immune response, at day 21, a reduced intraocular S100A8/A9 level was detected.
Conclusion: Increased S100A8/A9 expression levels may be involved in EAU initiation but may also have regulatory role in the late phase of the disease.

P.B.05.06
Interleukin 1 blockade with canakinumab for Hyper IGD syndrome (HIDS)

J. Brunner, E. Binder, D. Karall, J. Zschocke, C. Fauth; 
Medical University Innsbruck, Innsbruck, Austria.

Introduction: Hyperimmunoglobulinemia D and periodic fever syndrome (HIDS; MIM# 260920) is a rare autosomal recessive autoinflammatory condition caused by mutations in the 
MVK gene, which encodes for mevalonate kinase. There is no standard treatment for HIDS.
Case report: We report on a 2 year-old Austrian boy with recurrent episodes of fever, febrile seizures, arthralgias, and splenomegaly. Rash and abdominal pain were also seen 
occasionally. During attacks an acute-phase response was detected. Clinical and laboratory improvement was seen between attacks. These findings led to the tentative diagnosis of 
HIDS. Sequencing of the MVK gene showed a homozygous c.1129G>A (p.Val377Ile, also known as V377I) mutation in the child, while the healthy non-consanguineous parents were 
heterozygous. The mutation is known to be associated with HIDS.
Therapy with nonsteroidal anti-inflammatory drugs during attacks had poor benefit. A further febrile episode resulted in a status epilepticus. Treatment with canakinumab was 
initiated and a final dose of 4 mg/kg every 4 weeks resulted in the disappearance of febrile attacks and a considerable improvement of patient´s quality of life during a 6-month follow-
up period. The drug has been well tolerated, and no side effects were observed.
Conclusion: Treatment with canakinumab is a therapeutical option for patients with HIDS.

P.B.05.07
IL-17 expression by lymphocytes is higher in Behcet’s disease compared to Takayasu’s arteritis

F. T. Özdemir1, R. Deniz2, A. T. Virlan1, I. A. Tatlı1, G. Ozen3, F. A. Oner3, A. U. Unal3, G. Mumcu4, T. Ergun5, H. Direskeneli3; 
1Marmara University, School of Medicine, Department of Immunology, Istanbul, Turkey, 2Marmara University, School of Medicine, Istanbul, Turkey, 3Marmara University, School of Medicine, 
Department of Rheumatology, Istanbul, Turkey, 4Marmara University, Faculty of Health Sciences, Department of Health Management, Istanbul, Turkey, 5Marmara University, School of 
Medicine, Department of Dermatology, Istanbul, Turkey.

Introduction: Interleukin-17 has been associated with the pathogenesis of numerous autoimmune/ inflammatory diseases. The aim of our study was to investigate the expression of 
Th17-related immunity in two phenotypically different disorders: Behcet’s disease (BD) with innate and Takayasu’s arteritis (TAK) with adaptive immune responses.
Materials and methods: PBMC from 32 patients with BD, 13 patients with TAK and 18 Healthy Donors (HD) were cultured in Th17 inducing condition for 6 days. Cultured cells were 
stained with CD4, CD8, CD3, TCRgamma/delta, CD19, CD16, CD56, IFN-g and IL-17 antibodies to determine the intracellular cytokine secretion by flow cytometry.
Results: Under Th17 inducing condition, production of IFN-g by CD4+ and CD8 T+ cells were also higher in both BD and TAK patients compared to HC (p<0.05 in all). No differences 
were observed between the groups in IFN-g production by B cells and gamma/delta T cells.
In BD patients, IL-17 expression by CD4+ T cells was observed to be higher than both TAK patients and HC (p=0.03 and p=0.02, respectively). IL-17 expression by gamma/delta and 
CD8+ T cells was also higher in BD compared to HC (p=0.03, p<0.01 respectively). No differences were observed between the groups in the IL-17 production by B cells.
Conclusions: Our preliminary results suggest that under Th17 stimulating condition, T cells express higher IL-17 levels in BD. More prominent IL-17 and IFN-g production by all 
lymphocyte subsets in BD might be associated with the increased innate responses and early tissue neutrophil infiltrations in BD, which is not observed in TAK.

P.B.05.08
Anti-Bacterial Permeability Increasing antibody: Other antigenic target of the ANCA

S. Gadiri1, H. Meriche1, L. Benmeiza2; 
1Department of Immunology, Pediatric Clinic of St Therese, Annaba, Algeria, 2Department of Internal Medicine, Ibn Sina Hospital, Annaba, Algeria.

Introduction: Anti-neutrophil cytoplasmic antibodies are autoantibodies directed against neutrophil lysosomal enzymes, accompanying vasculitis. Their highlighting traditionally 
held by indirect immunofluorescence, distinguishes two aspects: cytoplasmic (C-ANCA) and perinuclear aspect (P-ANCA). Thes antibodies are directed against the proteinase 3 (PR3) 
and the myeloperoxydase (MPO), respectively.Recent studies showed the existence of other types of antibodies in vascular involvement, among these, those directed against the BPI 
(bacterial permeability increasing). BPI, is an endotoxin-binding neutrophil leukocyte-granule protein with antibacterial and anti-endotoxin properties. BPI is also a target antigen of 
anti-neutrophil cytoplasmic autoantibodies (ANCA). BPI-ANCA are present in cystic fibrosis, inflammatory bowel disease, vasculitis, and primary sclerosing cholangitis. This study 
aims to assess the frequency of anti-BPI in 40 subjects
Materials and methods: 32women ,8men aged between 12 and 40 years old with vasculitis.The detection of antigenic targets in the case of positive ANCA is done by ELISA test. 30 
serums of healthy subjects, with no autoimmune disease served as controls.
Results: All the studied serums are PR3 (-) and MPO (-), the results are as follow:
52,5% of the studied serums show BPI (+),35% have a c-ANCA fluorescence, 17,5% have a p-ANCA fluorescence. 17,5% of the serums have no anti-BPI antibodies.30% of these serums 
are ANCA (-).
Conclusion: The BPI is a major target antigen for the ANCA with a clear predominance of the cytoplasmic aspect. The presence of anti-BPI in the control population reflects the high 
sensitivity of ELISA test, which requires the use of other confirmation tests such as: Western Blot.



99Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

P.B.05.09
Positive ANCA Vasculitis: about 18 cases

S. Gadiri Meriche1, H. Meriche1, A. Alliouche Kerboua1, A. Atik2; 
1Department of Immunology, St Thérèse Pediatric Clinic, Annaba, Algeria, 2Department of Nephrology, Ibn Sina Hospital, Annaba CHU, Annaba, Algeria.

Introduction: Vasculitis associated to Anti-neutrophil cytoplasmic antibodies (ANCA) affect small caliber vessels. They are represented by granulomatosis with polyangiitis (GPA), 
Granulomatosis with polyangiitis and eosinophilia (Churg et Strauss), and microscopic polyangiitis (MPA).
Three aspects are described with this fixer in indirect immunofluorescence test : cytoplasmic (c-ANCA), perinuclear (p-ANCA) and atypical (a-ANCA).
The specificity of ANCA (Anti-proteinase 3 (PR3) and myeloperoxidase (MPO) is sought by solid-phase tests ELISA.C-ANCA anti-PR3 are usually associated to GPA, while p-ANCA anti 
MPO are associated to MPA and Churg-Strauss.
Objective: Assess the clinical and immunological characteristics of 18 patients ANCA associated vasculitis.
Materials and methods: The study includes 18 patients with ANCA associated vasculitis (12 women and 06 men) and 30 controls (20 women and 10 men). The quest for ANCA is done 
by indirect immunofluorescence test, supplemented by ELISA to determine their specificity MPO, PR3.
Results: The mean age of the patients was 51 years old, the retained diagnosis was:
07 cases of GPA08 cases of MPA,03 subjects had signs of overlap between the GPA and MPA. The clinical picture was dominated by renal impairment followed by lung and ENT 
disease:
07 patients had c-ANCA (38.89%),of which 05 were anti-PR3 specificity (27.77%),11 patients had p-ANCA (61.11%),including 5 with a specific anti-MPO(27.77%),8 patients with positive 
ANCA showed none of the sought specificity (44.44%).
Conclusion: ANCA associated with vasculitis are rare, but potentially serious, their clinical and immunological spectrum is very heterogeneous. The highlighting of ANCA directed vis-
à-vis PR3 and MPO helps the diagnosis of systemic vasculitis.

P.B.05.10
Cryopyrin associated periodic syndromes (CAPS): immunological characterization of knock-in mouse model to exploit novel approaches for the modulation of the NLRP3 
inflammasome

A. Bertoni1,2, S. Carta3, E. Balza3, S. Borghini4, P. Castellani3, C. Pellecchia3, F. Penco1, F. Schena1, M. Trotta1,2, C. Pastorino1, I. Ceccherini4, A. Martini1, M. Gattorno1, A. Rubartelli3, S. Chiesa1; 
1Laboratorio di Immunologia delle Malattie Reumatiche, G.Gaslini Institute, Genova, Italy, 2Università degli studi di Genova, Genova, Italy, 3Unità di biologia cellulare, IRCCS San Martino-
IST, Genova, Italy, 4Genetica medica, G.Gaslini Institute, Genova, Italy.

Introduction: CINCA is an autoinflammatory disease, caused by NLRP3 mutations that leads to an inflammasome hyperactivity and IL-1β hypersecretion .
Methods: We generated a Knock In (KI) mouse carrying N475K mutation into NLRP3 gene, correspond to CINCA N477K human mutation.
Immunophenotypical characterization of KI has been performed by flow cytometry;
IL1β secretion from bone marrow derived dendritic cells (BMDCs) and peritoneal macrophages (PMs) has been evaluated by ELISA.
Results: NLRP3 KI mice show hair loss, skin rash and reduced survival time compared to wild type (WT). Autopsy of KI revealed splenomegaly and an inflammatory status.
PMs and BMDCs from KI did not secrete IL-1β spontaneously. When stimulated with LPS (100 -0.1-0.01 ng/ml) KI cells secreted higher levels of IL-1β than WT cells, indicating a lower 
threshold of activation.
The kinetics of IL-1β secretion was faster in KI cells, reaching plateau after 3h of LPS exposure, as happens in CINCA patients.
Brief exposure to ATP strongly induced IL-1β secretion by LPS-activated WT cells while failed to stimulate further IL-1β secretion by KI inflammatory cells .
Studies of cells reside in peritoneal cavity are in progress; thioglycolate stimulation induces infiltration of Ly-6Ghigh CD11b+ neutrophils and , remarkably, we notice a reduction of B 
lymphocytes especially those innate-like B1 cells.
We are also evaluating neurological complications in KI mice, as observed in CINCA patients.
Conclusions: The NLRP3 KI mice recapitulate phenotype and functional characteristics of CAPS patients. This model will provide elucidations in the mechanisms underlying CAPS as 
well as other inflammasomepathies.

P.B.05.11
The killed Dietzia maris inhibits IL-6 production from LPS-induced murine activated macrophages

B. Ghahvechi1, K. Nofouzi2, M. Aghapour2, B. Baradaran3, F. Mahmoodi3, F. Yahyavi4; 
1Department of Microbiology, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Department of Pathobiology, Faculty of Veterinary Medicine, University 
of Tabriz, Tabriz, Iran, Islamic Republic of, 3Immunology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 4Department of Basic Sciences, Faculty of 
Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of.

Introduction: Dietzia maris is a acid-fast bacterium that have been reported to exert immunomodulatory effects. The interleukin-6 (IL-6) is a pro-inflammatory cytokine which 
elevated in various inflammatory and autoimmune diseases. It has proven that inhibition of IL-6 releasing could be a successful therapeutic approach against autoimmune disorders 
such as rheumatoid arthritis. In the present study we investigate the anti-inflammatory effects of heat-killed D. maris on a lipopolysaccharide (LPS) stimulated IL-6 production in 
murine peritoneal macrophages.
Material and Methods: Balb/c mice were orally administrated phosphate-bufferd saline (PBS) as a control or various concentrations of Heat-killed D. maris suspension for 8 days. 
Peritoneal macrophages from treated mice were obtained by lavaging cold PBS and stimulated with LPS (10 µg/ml) and IFN-ɣ (20 U/ml) for in vivo study. For the in vitro experiment 
macrophages extracted from control mice were challenged with different concentrations of D.maris and same doses of stimulating agents. IL-6 levels were measured in cell culture 
supernatant by ELISA.
Results: Oral administration of D.maris to mice in all concentrations (5×10⁷, 10⁸, 2×10⁸ CFU/day) substantially attenuated LPS-induced of IL-6 in the isolated mouse peritoneal 
macrophages ex vivo. When peritoneal macrophages were treated in vitro with various concentarions of D.maris oral suspension (5×10⁷, 10⁸, 2×10⁸ CFU/ml), IL-6 level was attenuated 
with a dose-dependent fashion in comparison to control group.
Conclusion: Oral suspension of heat-killed D. maris significantly suppressed LPS-induced protein levels of IL-6. These results support its use as a novel therapeutic reagent in 
inflammatory and autoimmune disorders.

P.B.05.12
Oral suspension of heat-killed Dietzia maris suppresses nitric oxide production in murine LPS-stimulated peritoneal macrophages

B. Ghahvechi1, K. Nofouzi2, M. Aghapour2, K. Tahapour2, B. Baradaran3, F. Mahmoodi3; 
1Department of Microbiology, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Department of Pathobiology, Faculty of Veterinary Medicine, University of 
Tabriz, Tabriz, Iran, Islamic Republic of, 3Immunology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of.

Introduction: Nitric Oxide is an essential component of innate immunity, inflammatory responses to variety of pathogens mediated by this molecule. However, overproduction of NO 
can leads to serious injuries including septic shock and autoimmune diseases. Therefore, therapeutic agents that inhibit NO production may reverse the inflammatory situations. The 
aim of current study was to investigate the in vitro and ex vivo potential of killed Dietzia maris for suppressing NO production in murine activated peritoneal macrophages.
Material and Methods: Balb/c mice were fed with oral suspension of killed D. maris in various concentrations for the in vivo experiment or phosphate buffered saline (PBS) as control 
for 8 days. Peritoneal macrophages were extracted by lavaging with cold sterile PBS and stimulated with 10 µg/ml LPS plus 20 U/ml IFN-γ. Macrophages collected from control group 
were challenged with various concentrations of D. maris and same dose of stimulating agents for the in vitro experiment. NO synthesis by the cultured cells was analyzed using Griess 
reagent system.
Results: Oral administration of various doses of D. maris (5×10⁷, 10⁸ and 2×10⁸ CFU/day) to mice substantially inhibited LPS-induced NO production. In vitro exposure of peritoneal 
macrophages with different concentrations of D. maris (5×10⁷, 10⁸ and 2×10⁸ CFU/ml) attenuated NO protein level in a dose-dependent fashion.
Conclusion: Results indicate that oral suspension of killed D. maris can potentially suppress NO production in a dose dependent manner. Therefore, this heat-inactivated Actinomycete 
could be of a therapeutic value for inflammatory and autoimmune diseases.
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P.B.05.13
Gene mosaicism in autoinflammatory diseases: Insights from a Spanish centre

A. Mensa-Vilaro1, E. Gonzalez-Roca1, D. Clemente2, S. Murias3, J. Callejas4, J. Cañellas5, A. Souto6, J. Campistol7, S. Jimenez-Treviño8, C. Delgado9, E. Enriquez-Merayo10, P. Tejada-Palacios11, 
S. Ping Tang12, E. Ruiz-Ortiz1, F. Rius1, S. Plaza1, M. Anton1, J. Lopez-Robledillo2, R. Merino3, N. Ortego4, M. Bosque9, J. de Inocencio10, W. Tarng Cham12, J. Yagüe1, J. Arostegui1; 
1Immunology Department, Hospital Clinic-IDIBAPS, Barcelona, Spain, 2Pediatric Rheumatology Department, Hospital del Niño Jesus, Madrid, Spain, 3Pediatric Rheumatology Department, 
Hospital de La Paz, Madrid, Spain, 4Autoimmune Diseases Department, Hospital San Cecilio, Granada, Spain, 5Rheumatology Department, Hospital Germans Trias i Pujol, Badalona, Spain, 
6Rheumatology Department, Hospital Universitario de Santiago de Compostela, Santiago de Compostela, Spain, 7Nephrology Department, Hospital Clinic-IDIBAPS, Barcelona, Spain, 
8Pediatrics Department, Hospital Central de Asturias, Oviedo, Spain, 9Rheumatology Department, Hospital Clinico Universitario Lozano Blesa, Zaragoza, Spain, 10Pediatric Rheumatology 
Department, Hospital Universitario 12 de Octubre, Madrid, Spain, 11Ophthalmology Department, Hospital Universitario 12 de Octubre, Madrid, Spain, 12Selayang Hospital, Kuala Lumpur, 
Malaysia.

Introduction: Autoinflammatory diseases (AID) are clinical disorders characterized by an abnormally increased inflammation. Some AIDs are consequence of gain-of-function 
mutations inherited as dominant traits. Recent works have shown the involvement of gene mosaicism in the pathogenesis of certain AIDs (cryopyrinopathies, Blau syndrome). Here 
we describe the results of gene mosaicism evaluation performed in candidate patients in our centre.
Materials and Methods: The analyses of mosaicism in the TNFRSF1A, NLRP3, NOD2 and PSTPIP1 genes were performed by targeted deep sequencing using DNA extracted from 
peripheral blood.
Results: Variable degree of somatic mosaicism (2.4-31.3%) was detected in ten unrelated individuals. Eight of them carried somatic NLRP3 mutations, being three of them novel 
(p.D303A, p.L411F and p.Q636E) and the remaining already reported (p.D303H [n:2], p.G307V, p.T348M and p.F523L). Seven out of eight individuals were affected by different 
phenotypes among cryopyrinopathies (3 with CINCA syndrome and 4 with Muckle-Wells syndrome). The remaining one was an asymptomatic individual carrying an extremely 
low-level gonosomic NLRP3 mosaicism (2.4%). Two enrolled patients were afflicted with Blau syndrome and both carried the well known p.R334Q NOD2 mutation, one as somatic 
mosaicism and the other one as gonosomal mosaicism, being the two only cases currently known. No somatic mosaicism was detected in the TNFRSF1A and PSTPIP1 genes.
Conclusions: Our findings add novel evidences about the relevant role of gene mosaicism in the pathogenesis of cryopyrinopathies and Blau syndrome. These evidences strongly 
suggest that this genetic mechanism may play a relevant role in the pathogenesis of other dominantly inherited diseases.

P.B.05.14
tertiary lymphoid organs form during the long term course of murine glomerulonephritis

C. Schabhuettl1, A. H. Kirsch1, K. Artinger1, I. Aringer1, A. R. Rosenkranz1, P. Eller2, K. Eller1; 
1Division of Nephrology, Graz, Austria, 2Division of Angiology, Graz, Austria.

Introduction. T helper cells as well as B cells, macrophages, dendritic cells and neutrophils infiltrate the kidney during the course of nephrotoxic serum nephritis (NTS) thereby 
mediating disease. This project evaluates changes in the renal leukocyte population and focuses on appearance of tertiary lymphoid organs (TLO) formation within the kidney. TLO 
form in chronic diseases and have structural and functional similarities to the lymph node.
Methods. C57BL/6J mice were immunized and three days thereafter, the rabbit anti-GBM antiserum was injected via the tail vein. Five time points were evaluated: day 3, week 2, 
week 4, week 8 and week 20.
Results. Flow cytometry showed a marked increase of CD4+ and CD8+ cells in the kidneys on week 20, which was also reflected by dense infiltrations of CD4+ cells. Staining for FoxP3+ 
cells in the kidney showed an increase on week 4 compared to the other time points. Interestingly, although lyve-1 positivity, reflecting lymphatic vessels, was found in the kidneys 
of healthy and nephritic mice to the same extent, only kidneys of nephritic mice showed clusters of T and B cells, as well as dendritic cells around glomeruli, corresponding to tertiary 
lymphoid organs (TLOs).
Discussion. According to findings in human renal biopsies of rapid progressive glomerulonephritis, we found TLO formation after 20 weeks of NTS. The formation of TLO in 
our NTS model was associated with increased T effector cell, but also Treg infiltration into the kidney, suggesting involvement of TLOs in deterioration, but also resolution of 
glomerulonephritis.

P.B.05.15
Monosodium glutamate has very low potential for provoking inflammation-based clinical symptoms

D. E. Maddox; 
Mayo Clinic, Rochester, MN, United States.

Since the discovery of the role of monosodium glutamate[MSG] as a neurotransmitter with potential central nervous system toxicities in the 1960s, controversy has surrounded 
symptoms produced in humans given the agent in food as a flavor-enhancer . Tingling of skin sensation, tightness of the chest, and flushing have been associated with ingestion. 
Yang et al [JACI 1997] challenged 60 individuals who reported reactions to MSG in a double-blind placebo-controlled trial that included dose-ranging features, and concluded that 
reactions to active material were only slightly more common than to placebo, and reactions were not reproducible in a significant fraction of subjects. Since we computerized the 
Allergy Clinical Laboratory in 1991 we have carried out 70 challenges to MSG investigating reported symptoms in skin [50 total patients, 45 reporting either angioedema or urticaria, 
5 reporting flushing alone], anaphylaxis [5 patients], respiratory symptoms [7 patients, most of whom reported shortness of breath], gastrointestinal symptoms [6 patients reporting 
chiefly nausea, bloating, cramps and diarrhea], and a small number of patients reporting other types of symptoms, including palpitations, dizziness, brain fog, tachycardia, and itching 
with no objective flushing or urticaria. Our method was a single-blind placebo-controlled graded challenge, with a top dose of MSG of 3 grams. We had only a single positive challenge, 
in a patient demonstrating urticaria an hour after the top dose of MSG, on one occasion. We conclude that although many patients believe that they have been MSG reactors, very few 
actually seem to respond to doses commonly encountered in food.

P.B.05.16
HSP60 as an autoantigen in obesity

M. Selli, D. C. Wraith, A. C. Newby; 
University of Bristol, Bristol, United Kingdom.

The proven involvement of adaptive immunity, coupled with a phenotypic switch from autoimmune suppressive tolerogenic Treg to pro-inflammatory CD4+ Th1 and CD8+ T cells, 
during progression of obesity necessitates the presence of a triggering antigen as an activator of T and B cells.
Heat Shock Protein 60 (HSP60) is an evolutionary conserved mitochondrial chaperonin which can be located in the cytosol or exposed on the cell membrane also. An increase in 
cell membrane HSP60, which may be accompanied by HSP60 release into circulation, is especially considered a signal of autoimmunity. HSP60 is linked to obesity as a mediator of 
adipose tissue inflammation and insulin resistance. Moreover, circulating HSP60 levels are found to be higher in obese individuals than lean controls (Märker et al. 2012).
We observed an adaptive immune response against HSP60 at both T cell and B cell (antibody) levels during continuous high fat feeding of C57bl6 mice. Hence, HSP60 appears to be 
one of the mystery auto-antigens triggering the early T and B cell responses during obesity. Furthermore, we attempted a peptide therapy in a dose escalation protocol aiming to 
down-regulate the inflammatory related adverse effects of obesity by achieving tolerance in T cell populations and suppressing the pathogenic antibody response. Using previously 
defined immuno-dominant murine HSP60 peptide combinations, we observed a significant improvement in insulin resistance (p=0.002, 2-way ANOVA) and circulating LDL level 
(p=0.028). We also observed some improvement in glucose tolerance at borderline significance (p=0.057), which encourages further research to improve peptide therapy.

P.B.05.17
Myositis autoantibodies in Tunisian patients with idiopathic inflammatory myopathies

L. Laadhar1, F. Azaiez1, I. Ben Ghorbel2, M. Kallel-Sellami1, H. Houman2; 
1Immunology Department, la Rabta hospital, Tunis, Tunisia, 2Internal Medicine Department, La Rabta Hospital, Tunis, Tunisia.

Introduction: Idiopathic inflammatory myopathies (IIM) are autoimmune diseases characterized by inflammation of skeletal muscle tissue including polymyositis (PM), 
dermatomyositis (DM), the inclusions body myositis (MI), the anti-synthetase syndrome (ASS), etc.
The objective of this study was to determine the prevalence of a wide range of autoantibodies in patients with IIM.
Materials and methods: We identified all patients with IIM addressed by the Internal Medicine Department, between January 2006 and February 2014 for immunological tests.
The myositis-specific antibodies MSA (anti-Mi-2, anti-Jo-1, anti-PL-7, anti-PL-12, anti-EJ, anti-OJ, anti-SRP) and the myositis-associated antibodies MAA (anti-Ku, ani-PM-Scl75, anti-
PM-Scl100, anti-Ro-52) were detected by immunodot (Euroimmun®).
Results: We identified 54 patients (41 women) with mean age of 44 years; including 10 with PM, 36 with DM and 8 with ASS. More than half (28/54) had an associated autoimmune 
disease.
MSA were detected in 38 patients (70%). Among these antibodies, anti-Mi-2, Jo-1, PL-7, PL-12 and SRP were positive in 20%, 17%, 2%, 4% and 30% of cases, respectively. No patient 
had anti-EJ or anti-OJ.
Among the MAA, anti-Ku, anti-PM-Scl75, anti-PM-Scl100 and anti-Ro-52 were positive in 20%, 13%, 20% and 44% of cases, respectively.
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Three patients (6%) had no antibodies.
Conclusion: We report a high prevalence of MSA in Tunisian patients with IIM, especially anti-SRP. Furthermore, the presence of several MAA might be related to associate 
autoimmune diseases but can also reflect a particular autoimmune profile in these patients.

P.B.05.18
The immune-suppressive effects of heat-inactivated Tsukamurella inchonensis on the release of Interleukin-6 (IL-6) by activated peritoneal macrophages

M. Aghapour1, K. Nofouzi1, B. Ghahvechi2, B. Baradaran3, F. Mahmoodi3; 
1Department of Pathobiology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Department of Microbiology, Faculty of Natural Sciences, University of 
Tabriz, Tabriz, Iran, Islamic Republic of, 3Immunology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of.

Introduction: IL-6 is a multifunctional cytokine which involved in wide varieties of biological activities, including immune regulation, hematopoiesis, inflammation and oncogenesis. 
It is a primary regulator of both acute and chronic inflammations. Several studies have shown that the blockade of IL-6 could be a successful therapeutic approach for autoimmune 
diseases such as rheumatoid arthritis. Therefore, here we investigate the anti-inflmmatory potency of heat-inactivated Tsukamurella inchonesis on Lipopolysaccharide-induced murine 
activated macrophages.
Material and Methods: Balb/c mice were administrated by different concentrations of heat-inactivated T. inchonensis oral suspension (5×10⁷, 10⁸ and 2×10⁸ CFU/day) and Phosphate 
buffered saline (PBS), as control, for 8 days. Peritoneal macrophages were harvested by lavaging cold PBS. Macrophages obtained from pre-treated mice were incubated with 10µg/
ml LPS, 20 U/ml IFN-γ for the in vivo experiment, while those extracted from control mice were exposed to various doses of T. inchonensis and same doses of stimulating agents. IL-6 
protein levels in supernatant were measured by commercial ELISA.
Results: Various concentrations of killed T. inchonensis (10⁸ and 2×10⁸ CFU/day) significantly suppressed IL-6 protein level, when orally administrated to mice. Direct exposure of 
peritoneal macrophages to different doses of T. inchonensis oral suspension (5×10⁷, 10⁸ and 2×10⁸ CFU/ml) reduced release of IL-6 releasing with a dose-dependent manner.
Conclusions: The heat-inactivated T. inchonensis considerably attenuates the secretion of IL-6 in LPS-induced peritoneal macrophages. These new findings revealed that killed T. 
inchonensis could be a novel therapeutic agent for inflammatory and autoimmune diseases.

P.B.05.19
TRP channels overexpression contributes to inflammasome activation in clavicular cortical hyperostosis?

L. Lamot1, M. Vidovic2, M. Perica2, L. Tambic Bukovac2, K. Gotovac1, F. Borovecki1, M. Harjacek2; 
1University of Zagreb School of Medicine, Zagreb, Croatia, 2Children’s Hospital Srebrnjak, Zagreb, Croatia.

Background: Clavicular cortical hyperostosis (CCH) is a sterile inflammatory bone disorder of unknown etiology clinically characterized by pain and/or swelling of the clavicle.
Objectives: Identification of specific gene expression patterns in CCH patients.
Methods: Total RNA was isolated from whole blood of 18 new-onset, untreated CCH patients and 8 healthy controls. DNA microarray gene expression was preformed in 5 CCH and 4 
control patients along with bioinformatical analysis of retrieved data. Carefully selected differentially expressed genes where analyzed by qRT-PCR in all participants of the study.
Results: Microarray results and bioinformatical analysis revealed 974 differentially expressed genes involved in various inflammatory processes, while qRT-PCR analysis showed 
significantly higher expression of TRPM3 and TRPM7, as well as lower expression of ERBB2.
Conclusions: TRPM3 and TRPM7 are transient receptor potential (TRP) proteins that act as multimodal sensor cation channels for a wide variety of stimuli, one of which is 
environmental temperature that in the case of CCH could be elicited by overuse of sterno-clavicular joint (SCJ). Altered TRP channel function can have strong effects on a variety of 
cellular and systemic processes, including the activation and the regulation of the inflammasomes. ERBB2 belongs to a family of genes that encodes for cell surface growth factor 
receptors. ErbB activation promotes protective cellular outcomes during inflammation, hence lower expression of this gene could cause damage due to inflammation. We hypothesize 
that CCH could be an autoinflammatory disease induced by SCJ overuse, TRP channel overexpression, inflammasome activation and reduced protection during inflammation. 

P.B.05.20
Interleukin-1 receptor antagonist deficiency with a novel mutation; late onset and a successful treatment with canakinumab: a case report

N. E. Karaca1, E. Ulusoy1, E. Azarsiz1, H. El-Shanti2, G. Aksu1, N. Kutukculer1; 
1Ege University Medical School, Izmir, Turkey, 2Qatar Biomedical Research Institute, Medical Genetics Center, Doha, Qatar.

Introduction: Interleukin-1 receptor antagonist deficiency (DIRA) is a rare autoinflammatory disease involving neonatal onset of pustulosis, periostitis, and sterile osteomyelitis. 
The underlying genotypic abnormality involves a recessive mutation in IL1RN, which encodes for the interleukin-1-receptor antagonist. In this case report, we describe a Turkish girl 
presented with late onset at one year of age, older than the children with interleukin-1 receptor antagonist deficiency reported previously and a novel mutation, p.R26X, in ILR1N.
Case presentation: A 12-year-old girl who was well until the age of 1-year when she developed pustular cutaneous lesions. At the age of 12 years, she was hospitalized for arthralgia 
of knees, elbows and ankles with arthritis of the left knee, accompanied by pustular cutaneous lesions. During follow-up at the public hospital, she had developed septicemia and was 
admitted to the intensive care unit with respiratory insufficiency. Skin biopsy of hyperpigmented lesions demonstrated neutrophil infiltration in epidermis and subepidermal pustular 
dermatosis. We assumed interleukin-1 receptor antagonist deficiency as clinical diagnosis and genetic analysis revealed a homozygous mutation (p.R26X) in IL1RN. Treatment with 
canakinumab ( recombinant, human anti-human-IL-1β-monoclonal antibody), 150 mg/once every 6 weeks, subcutaneously was initiated. After treatment, she did not experience new 
cutaneous lesions or arhtritis, inflammatory markers regressed to normal values.
Conclusion: We intend to raise awareness about DIRA. Most of the patients with DIRA are reported to be treated by anakinra. She is also the first Turkish patient treated with 
canakinumab which resulted in an excellent response.

P.B.05.21
Cytotoxic profile of CD4+ T encephalitogenic cells during the evolution of the experimental autoimmune encephalomyelitis

F. Pradella, G. A. Morais, C. Francelin, E. S. Fonseca, A. F. Longhini, M. Rocha-Parise, G. A. Silva, L. M. Santos, A. S. Farias; 
UNICAMP, Campinas - SP, Brazil.

Introduction: Experimental Autoimmune Encephalomyelitis (EAE) is a CD4+ T cells mediated autoimmune disease. EAE was first described as a Th1 and later as a Th17 mediated 
pathology. Currently, it seems that IFNγ and IL-17A-producing T cells work in a synergetic manner during the evolution of the disease. However, how these T helper cells are able to 
exerting effector role during the clinical phase of the disease is not completely elucidated. Therefore, here we evaluated the cytotoxic activity of encephalitogenic CD4+ T cells during 
development of EAE. Material and Methods: Encephalitogenic CD4+ T cells sorted from spinal cord of mice with EAE. Protein and mRNA expressions of cytotoxic-related and of 
inflammatory molecules were analyzed by flow cytometry and by qPCR. Results: Up-regulation of proinflamatory and cytotoxic-related molecules mRNA and protein expression in 
CD4+ T lymphocytes in the CNS during the peak of the disease. Granzyme B expression is high elevated in CD4 T lymphocytes from mice with EAE and in patients with MS. Granzyme 
B and EOMES expressions are increased in encephalitogenic CD4+ T cells which are Vβ11 TCR+, compared to encephalitogenic CD4+ T lymphocytes Vβ11 TCR-. Conclusion: The 
increase of IFNγ and the decrease of IL-17 expression seem to be a side effect of the up-regulation of the expression of EOMES, which is necessary for building the cytotoxic profile in 
CD4 T lymphocytes.

P.B.06 Diseases - Inflammation - Part 1

P.B.06.01
Activation of Annexin A1-FPR2 axis promotes resolution of house dust mite induced airway hyper-reactivity

S. A. Mathie1, S. Bena2, V. Hammond3, M. Mondae3, G. Scadding1, M. H. Shamji1, D. Davda1, S. Durham1, M. Perretti2, V. O’Donnell3, C. M. Lloyd1; 
1Imperial College London, London, United Kingdom, 2William Harvey Research Institute, Barts School of Medicine, United Kingdom, 3Cardiff Institute of Infection & Immunity, University of 
Cardiff, United Kingdom.

Annexin A1 is an endogenously produced peptide with potent anti-inflammatory and pro-resolving properties, but its specific role in regulation of pulmonary allergic inflammatory 
environment is not fully understood. Using a mouse model of house dust mite (HDM) induced allergic airways disease (AAD) we investigated the role of annexin and its receptor 
FPR2. Firstly, we established in a naive mouse that Annexin A1 is highly expressed in alveolar macrophages and at lower levels in the airway epithelium and polymorphonuclear cells. 
Following HDM treatment the expression and numbers of Annexin A1+ cells in the cellular infiltrate significantly increased. Interestingly, levels of Annexin A1, quantified by mRNA and 
IHC analysis, demonstrated that Annexin A1 remained significantly elevated during the resolution phase of inflammation. Following allergen exposure, mice deficient in Annexin A1 
presented an exacerbated AAD phenotype compared to WT mice; with increased airway hyper reactivity (AHR), airway eosinophilia and elevated Th2 cytokines. The use of the FPR2 
antagonist WRW4 promoted enhanced AHR, increased inflammation and Th2 cytokines. Conversely, allergic mice treated with an Annexin A1 mimetic demonstrated ameliorated AHR 
and reduced lung tissue inflammation with a dramatic reduction in Th2 cytokines towards baseline levels. Allergic rhinitis patients displayed an increase in AnnexinA1 post allergen 
challenge. This correlated with lower levels of periostin. These data establish Annexin A1 and FPR2 as critical regulators of the Th2 allergic mucosal response, and indicate that 
targeting the Annexin A1: FPR2 axis may provide a novel treatment for allergic individuals.
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P.B.06.02
The effect of folate status on pro-inflammatory cytokines expression of mesangial cells

X. L. Koh, B. F. Lin; 
National Taiwan University, Taipei, Taiwan.

Introduction: For decades, the western-type diets with low consumption of vegetables and fruits have become a new trend of eating habits in industrialized countries. We have 
observed that folate deficiency had a positive correlation with renal cytokines gene expressions, which might result in chronic nephritis. Mesangial cells play an essential regulatory 
role in immune-related glomerular diseases, and also response to local inflammation. However, the impacts of folate status on renal inflammation are still unknown. Our aim of this 
study was to investigate whether folate status affects inflammatory responses of mesangial cell.
Materials & Methods: The mouse mesangial cell line MES-13 was cultured with different media (f0, f1, f10) for 24, 48 hours. Cell viability, cell proliferation, the expression of NF-κB, 
and cytokine levels including MCP-1, TGF-β, IL-6, TNF-α and IL-1β were analyzed. The results will be correlated with the levels of TGF-β, IL-1β and TNF-α to further clarify the impacts 
of folate status on the inflammatory responses of mesangial cells.
Results: Serum folate levels and renal Il-6 mRNA expression in high-fat diet-induced obese C57BL/6 mice had a negative correlation (p = 0.002). IL-6 and MCP-1 produced by mesangial 
cells with 1 μg/mL LPS-stimulation were significantly increased under conditions of folate deficiency in vitro (p < 0.05). Other pro-inflammatory and immune regulatory cytokines will 
be analyzed as well.
Conclusions: These results showed that folate deficiency might contribute to immune-related glomerulonephritis and low renal cell survival. Folate consumption is vitally important in 
maintaining immune balance status of glomerulus.

P.B.06.03
S100A4 promotes liver fibrosis via activation of hepatic stellate cells

Z. Qin1,2, L. Chen1,2,3, J. Li1,2,3; 
1Institute of Biophysics, Chinese Academy of Sciences, Beijing, China, 2Chinese Academy of Sciences-University of Tokyo Joint Laboratory of Structural Virology and Immunology, Institute of 
Biophysics, Chinese Academy of Sciences, Beijing, China, 3University of Chinese Academy of Sciences, Beijing, China.

Background & Aims: S100A4 has been linked to the fibrosis of several organs due to its role as a fibroblast-specific marker. However, the role of S100A4 itself in the development of 
fibrosis has not been much investigated. Here, we determined whether S100A4 regulates liver fibrogenesis and examined its mechanism by focusing on the activation of hepatic 
stellate cells (HSCs).
Methods: S100A4 deficient mice were used to determine the role of S100A4 in liver fibrogenesis. The effect of S100A4 on HSC activation was estimated by using primary mouse HSCs 
and the human HSC cell line LX-2. Serum levels of S100A4 in cirrhotic patients were determined by ELISA.
Results: S100A4 was found to be secreted by a subpopulation of macrophages and to promote the development of liver fibrosis. It accumulated in the liver during the progression 
of liver fibrosis and activated HSCs in mice. In vitro studies demonstrated that S100A4 induced the overexpression of alpha-smooth muscle actin through c-Myb in HSCs. Both, 
the selective depletion of S100A4-expressing cells and knockdown of S100A4 in the liver by RNA interference, resulted in a reduction of liver fibrosis following injury. Importantly, 
increased S100A4 levels in both the liver tissue and serum correlated positively with liver fibrosis in humans.
Conclusions: S100A4 promotes liver fibrosis by activating HSCs, which may represent a potential target for anti-fibrotic therapies

P.B.06.04
In vitro functional study of the effect of polymorphism ANXA11 rs1049550 on the formation of granulomas

R. Fillerova1, P. Gregorova1, M. Zurkova2, T. Tichy3, V. Lostakova2, V. Kolek2, E. Kriegova1; 
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Dept. of Respiratory Diseases, Faculty of Medicine and Dentistry, Palacky 
University, Olomouc, Czech Republic, 3Dept. of Clinical and Molecular Pathology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic.

Sarcoidosis is a systemic inflammatory granulomatous disease. There is evidence that ANXA11 rs1049550 single nucleotide polymorphism is the susceptibility marker in sarcoidosis, 
whereas T allele carriers are protected from infiltration of lung parenchyma. The mechanism by which rs1049550 affects the susceptibility to sarcoidosis is unknown.
We therefore investigated the possible influence of rs1049550 on formation of granulomas in vitro. Peripheral blood mononuclear cells (PBMC) of 10 patients with sarcoidosis were 
cultured in the presence of Concanavalin A and carbon nanotubes for 8-days. The size and character of formed granulomas were compared between subgroups of patients with 
rs1049550 CC (n=6) and TT (n=4) genotypes. Granulomas were also evaluated on lung tissue biopsies of sarcoidosis patients with CC (n=10) and TT (n=8) genotypes.
PBMC from patients with CC genotype formed more and larger monocyte-derived multinucleated giant cells after stimulation with Concanavalin A than TT patients. After addition 
of nanotubes, CC homozygotes formed larger granulomas in vitro, the centre of granulomas was of epitheloid-lymphocytic character and the amount of formed granulomas in CC 
patients was higher than in TT patients. In lung biopsies, CC carriers had larger granulomas (min-max: 0.5-2.0mm), a surrounding fibrotic rim and alveolitis comparing to TT carriers 
(0.1-0.5mm).
In conclusion, our study supports the functional effect of ANXA11 rs1049550 on formation of granulomas in sarcoidosis. The exact mechanism of protective mechanism of rs1049550 
*T allele in granuloma formation should be investigated in future studies.
Grant support: IGA MZ CR NT/11117, IGA-LF-2015-009.

P.B.06.05
Elastin peptides modulate T helper response during murine emphysema

A. Meghraoui-Kheddar1, M. Sellami1, S. Audonnet2, M. Guenounou1, R. Le Naour1; 
1EA4683, SFR CAP-Santé, Université de Reims Champagne-Ardenne (URCA), REIMS, France, 2Plateau technique de Cytométrie en flux, Plateforme Santé, URCA, REIMS, France.

The Chronic obstructive pulmonary disease (COPD)-associated inflammatory process is characterized by the secretion of proteases by lung-infiltrating inflammatory cells that 
promote breakdown of elastin and elevated levels of elastin peptides (EP) in biological fluids. In a recent work, we reported that in mice EP are potent inducers of the typical features 
of murine emphysema. In this study, we investigated the role of EP on the polarization and regulation of the T helper response during murine emphysema.
C57BL/6J mice were endotracheally instilled with the active VGVAPG elastin peptide and 21 days after treatment, lungs, mediastinal lymph nodes and spleens were collected to isolate 
CD4+ T cells. T cell phenotypes were analyzed at the cytokine and transcription factor expression level by multicolor flow cytometry. The amounts of secreted cytokines were also 
assessed by Cytometric Bead Array.
We observed that exposure of mice to the VGVAPG peptide resulted in a significant increase in the proportion of the CD4+CD25+ T cells expressing IFN-γ and IL-17a cytokines, Tbet 
and Rorγt transcription factors with no effects on either IL-4 or Gata3 expression. These effects were maximized when CD4+ T cells were challenged in vitro in the presence of EP. 
Instillation of an EP analogous antagonist together with the VGVAPG peptide resulted in an inhibition of the VGVAPG-dependent T helper polarization.
This study clearly demonstrates that EP produced during murine emphysema contribute to the polarization of the T helper response towards a Th-1 and Th-17 phenotypes and 
represent pharmacological targets to modulate such an inflammatory response.

P.B.06.06
Platelets induce Thymic Stromal Lymphopoietin production by Endothelial Cells: contribution to human systemic sclerosis fibrosis

M. Truchetet1,2, B. Demoures2, J. Guimaraes2, P. Laurent2, I. Douchet2, C. Jacquemin2, P. Duffau3,2, E. Lazaro4,2, C. Richez1,2, J. Seneschal5, J. Constans6, J. Pellegrin4, T. Schaeverbeke1, P. 
Blanco2,7, C. Contin-Bordes2,8; 
1Rheumatology Department Bordeaux Hospital, Bordeaux, France, 2UMR CNRS 5164 CIRID Bordeaux University, Bordeaux, France, 3Internal Medecine Department Bordeaux Hospital, 
Bordeaux, France, 4Internal Medicine Department Bordeaux Hospital, Bordeaux, France, 5Dermatology Department Bordeaux Hospital, Bordeaux, France, 6Vascular Medicine Department 
Bordeaux Hospita, Bordeaux, France, 7Immunology and Immunogenetic Department Bordeaux Hospital, Bordeaux, France, Bordeaux, France, 8Immunology and Immunogenetic 
Department Bordeaux Hospital, Bordeaux, France.

Introduction: Systemic sclerosis (SSc) is a severe autoimmune disease characterized by platelets activation, microvascular dysfunction, immune activation and fibrosis. However, 
the link between vascular damage and fibrosis remains largely unknown in SSc pathophysiology. We hypothesized that platelets could contribute to skin fibrosis in SSc through the 
activation of microvascular endothelial cells (HDMEC) and their production of pro-fibrotic mediators such as TSLP.
Patients and Methods: 200 SSc and 30 healthy individuals were prospectively enrolled between March 2012 and January 2015 in the University Hospital of Bordeaux. 
Immunohistochemistry and immunofluorescence analysis were performed on skin biopsy specimens from 18 SSc and 4 HD. HDMEC and fibroblasts were purified from normal and 
SSc skin biopsies. TSLP levels were measured using an dedicated ELISA kit.
Results: Serum TSLP levels were significantly increased in SSc patients compared to HD or SLE patients (P=0.0005) and were associated to a higher frequency of vascular damages 
(p=0.0298). The proportion of dermal TSLP-positive cells was increased in SSc compared to HD skin (p=0.0008) and correlated to skin fibrosis assessed by the mRSS (R=0.059, P=0.01). 
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In SSc dermis, TSLP was expressed by myofibroblasts but also by CD31 positive HDMEC. In vitro, activated platelets induced TSLP production by HDMEC through IL1β release.
Conclusion: Altogether these results pinpoint HDMEC as new contributors to TSLP production in SSc and highlight how platelets could profoundly affect fibrotic process in SSc.
This work was supported by grants from SFR, UCB Pharma and GFRS.

P.B.06.07
Tumour necrosis factor-related apoptosis inducing ligand promotes the development of experimental chronic obstructive pulmonary disease

T. J. Haw1, M. R. Starkey1, P. M. Nair1, I. Hanish1,2, D. H. Nguyen1, G. Liu1, M. D. Inman3, R. Y. Kim1, A. M. Collison1, D. A. Knight1, H. Yagita4, J. Mattes1, J. C. Horvat1, P. M. Hansbro1; 
1Hunter Medical Research Institute and University of Newcastle, New Lambton Heights, Australia, 2Department of Microbiology and Universiti Putra Malaysia, Serdang, Malaysia, 3Firestone 
Institute for Respiratory Health and McMaster University, Hamilton, ON, Canada, 4Department of Immunology and Juntendo University School of Medicine, Tokyo, Japan.

Introduction: Cigarette smoke-induced chronic obstructive pulmonary disease (COPD) is a life-threatening inflammatory disorder of the lung. The development of effective therapies 
for COPD is impaired by a lack in the understanding of the underlining mechanisms. Tumour necrosis factor-related apoptosis-inducing ligand (TRAIL) is an inflammatory cytokine 
implicated in respiratory diseases such as asthma and pulmonary fibrosis.
Materials and Methods: Wild-type (WT) or TRAIL-deficient mice were exposed to cigarette smoke for eight weeks and hallmark features of COPD assessed. In other experiments WT 
mice were treated therapeutically with anti-TRAIL neutralising antibody.
Results: Here we identify a novel role for TRAIL in the development of cigarette smoke-induced experimental COPD in mice. Cigarette smoke-exposure of wild-type mice increased 
TRAIL mRNA expression and protein levels, as well as the number of TRAIL+CD11b+ monocytes in the lung. TRAIL-deficient mice had decreased; smoke-induced pulmonary 
inflammation; expression of key pro-inflammatory mediators; and emphysema-like alveolar enlargement, which was associated with improved lung function. TRAIL-deficient 
mice also developed spontaneous small airway remodelling characterized by increased airway epithelial cell thickness and collagen deposition, independent of smoke exposure. 
Importantly, therapeutic neutralization of TRAIL, after the establishment of early-stage experimental COPD, reduced cigarette smoke-induced pulmonary inflammation, emphysema-
like alveolar enlargement and small airway remodelling.
Conclusions: These data provide the first preclinical evidence to suggest that therapeutic agents that target TRAIL may be effective treatments for COPD and provides further 
evidence for TRAIL being a pivotal inflammatory cytokine in respiratory diseases.
Grants and fellowships: NHMRC Australia, Rebecca Cooper Foundation.

P.B.06.08
Genetic polymorphism and expression of TNFα And TGFβ genes in patients with chronic lower limbs infections connected with wound healing problem.

M. Zagozda1,2, A. Sarnecka1,2, Z. Staszczak1,3, H. Galkowska1, W. L. Olszewski1,2, M. Durlik1,2; 
1Mossakowski Medical Research Centre Polish Academy of Sciences, Warsaw, Poland, 2Central Clinical Hospital, Ministry of Internal Affairs, Warsaw, Poland, 3College of Inter-Faculty 
Individual Studies in Mathematics and Natural Sciences, Warsaw, Poland.

Background/aim: The number of chronic lower limb infections and their complications as venous and diabetic ulcers and chronic calf dermatitis is increasing worldwide. Two factors, 
strictly involved in inflammation, and connected in proper tissue healing were investigated in terms of the SNP`s in TNFα (G-308A) and TGFβ (G74C, T29C) genes in patients and 
evaluated expression of mRNA levels in comparison with controls.Materials and methods: In study group were 191 patients divided into subgroups: A) chronic leg ulcers, B) chronic 
non-healing wounds, C) infected ischemic necrosis of foot. A control group comprised 129 blood donors. Detection of polymorphisms was performed using the PCR-RFLP method. 
The level of genes expression was performed by Real-Time PCR. Results: Patients in subgroups showed higher frequency of genotypes TNFα-308GG and lower of GA than in controls. 
The homozygote TNFα-308AA was more frequent (subgroups B and C) than in controls (p<0,0001). TGFβ74GG genotype was at highest values, in subgroup B. The GC genotype 
was at similar level in all subgroups being lower than in controls. TGFβ29TT and TC genotypes was at similar level to controls. The presence of the polymorphic allele TNFα-308A 
correlates with an increased level of gene expression (subgroup A). In case of both TGFβ SNP`s the polymorphic allele C were correlated with increased gene expression.Conclusions: 
Comparison of genotypes in the TNFα and TGFβ genes with their expression levels showed that a presence of polymorphic alleles could predispose to increased production of their 
proteins. Protein overexpression may impair the lower limb wound healing.

P.B.06.10
Effects of alcohol extracts from Huiyang Shengji Gao on macrophage efferocytosis and phenotype transition

Y. Lin; 
Beijing Traditional Chinese Medicine Hospital, Capital Medical University, Beijing, China.

Wound macrophage dysfunction such as efferocytosis and phenotype transition is one of important reason of healing failure caused by persist inflammation.Huiyang shengji ointment 
(HSO)is a traditional Chinese medicine prescription for treating chronic wounds, but the molecular mechanism behind macrophage efferocytosis and phenotype transition effects still 
remains unclear. In this article,we aim to investigate the effect of HSO on cytokines, phenotype transition, and macrophage efferocytosis signal transduction pathways.
Materials and Methods: CCK-8 was used to observe the toxicity of Zhuhong Ointment on macrophages treated with HSO after 24 hours . The capability of macrophage’s phagocytosis 
also was detected by using neutral red method. The inflammatory cytokines and growth factors secretion of macrophages and M1 macrophages were detected by CBA and ELISA. 
The mRNA expression of G2A,Tim-4 in the macrophages after efferocytosis of dying neutrophils were analyzed by Quantitative real-time PCR.
Results: Our results showed that HSO could  decrease the level of TNF-α,IL-6,IL-12 (M1 cytokines)and increase the level of VEGF and TGF-β (M2 cytokines) in the macrophages and M1 
macrophages. After macrophages phagocytosed neutrophils 6h and 24h, HSO could increase the level of G2AmRNA and Tim-4mRNA.
Conclusions: HSO could promote macrophage differentiation M2 macrophages and promote M1 macrophages transformation to M2 macrophage phenotype transition by down-
regulating M1 cytokines and up-regulating M2 cytokines.

P.B.06.11
Antibodies of intestinal profile in patients with Crohn’s disease

M. Karakina1, A. Оshepkov2, G. Tsaur1, I. Pashnina1; 
1Institute Immunology and Phisiology, Ekaterinburg, Russian Federation, 2Region Clinical Hospital, Ekaterinburg, Russian Federation.

Crohn’s disease (CD) is a chronic disease that affects mainly young and middle-aged people. The disease has medical and non-medical effects which greatly influence to quality of life 
of these patients.
The aim of the study is the investigation of association between the antibodies of intestinal profile and severity of CD, presence of surgical intervention.
Methods: there are 122 patients with CD in Ural Region Center of inflammatory bowel diseases (men 45.1%, women 54.9%, median age 41.99 + 5.2 years (range 18 - 72). In the 
majority of patients CD clinical manifestation begins in adulthood (90.9%). The severe course of CD was in 42.6% of patients, moderate in 35.2%, mild in 24.2%. Surgical intervention 
was performed in 40.1% of patients with CD. We perfomed the estimation of antibodies to neutrophil’s antigens (ANCA), to intestinal goblet cells, to acinus cells, to Saccharomyces 
cerevisiae were made by indirect immunofluorescence method, Euroimmune, Germany. The multivariate statistical analysis was made with the «tree of classification».
Results: we didn’t have any difference in antibodies of intestinal profile and severity of CD (p> 0,1), presence of surgical intervention (p> 0,23). The «tree of classification» creation 
with antibodies of intestinal profile wasn’t informative in patients with CD. Further research is needed to determine the genetic tests for optimization of diagnostic strategy and 
management of this cohort of patients

P.B.06.12
Anti-tumor necrosis factor therapy restores of Foxp3(+) regulatory T cell subsets and Foxp3(-) type 1 regulatory-like T cells in inflammatory bowel diseases

Z. Li1, S. Vermeire1, D. Bullens1, M. Ferrante1, K. Van Steen1,2, M. Noman1, P. Rutgeerts1, J. L. Ceuppens1, G. Van Assche1; 
1Catholic University of Leuven, Leuven, Belgium, 2Université de Liège, Université de Liège, Belgium.

Background & Aims: A defect in regulatory T cells (Treg) is probably involved in the pathogenesis of inflammatory bowel diseases (IBD). Infliximab (IFX, anti-TNF mAbs) increases 
circulating Foxp3 (+) Treg in patients with rheumatoid arthritis, psoriasis and Behçet’s disease. Resting and activated Foxp3+Tregs (rTreg and aTreg) can be differentiated from 
Foxp3+effector T cells (Foxp3+Teff) by the expression of Foxp3 and CD45RA. An IL-10 and IFN-ᵞ double producing Foxp3(-) type 1 regulatory-like T cell (Tr1L) has been identified in 
human blood. We quantified these cells in IBD patients and during IFX therapy.
Methods: Blood samples were obtained from healthy controls (HC, n=54) and patients with active IBD, either before (n=62) and/or during IFX therapy (n=75). Treg cells were identified 
by FACS analysis.
Results: A numerical deficiency of circulating rTreg, aTreg and Tr1L in active IBD patients was documented. Clinical responses to IFX could be predicted by baseline levels of these Treg 
subsets. We documented an up-regulation of all 3 subsets during IFX therapy. Moreover, significant differences in Treg subsets were seen between responders and non-responders to 
IFX. Restoration of Treg correlated with the clinical and biological response (CRP) to IFX therapy. Trough serum level of IFX positively correlated with the proportion of aTreg and Tr1L 
during therapy.
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Conclusions: A deficiency of circulating rTreg, aTreg and Tr1L is involved in pathogenesis. Successful IFX therapy differentially up-modulates the different types of Treg cells in blood of 
IBD patients. This effect might be relevant for understanding the mechanism of action of anti-TNF agents.

P.B.06.13
Wild bitter gourd prevents dextran sulfate sodium-induced colitis by enhancing intestinal regulatory T cells

H. Lu, B. Lin; 
National Taiwan University, Taipei, Taiwan.

Introduction: Inflammatory bowel diseases are chronic relapsing gastrointestinal tract inflammatory disorders with disorganized immune responses. Wild bitter gourd (BG) is a well-
known traditional medicine that has been used to prevent and treat diabetes. In this study, we investigated the effects of BG on the development of regulatory T (Treg) cells and 
also the alleviation of experimental murine colitis. Materials and Methods: Colitis was induced using 3% dextran sulfate sodium (DSS) in BALB/c mice. A diet containing 5% BG was 
administered to mice 2 or 6 weeks prior to 7 days DSS treatment. Disease activity index, body weight, colon length, and histological score were assessed to determine the effects on 
colitis. Percentage of Foxp3+ Treg cells and cytokine profiles in the intestine were analyzed to clarify the effects of BG on Treg cells.
Results: The results suggested that BG administration increased the percentage of Foxp3+ Treg cells, as well as interleukin (IL)-10 and transforming growth factor (TGF)-β levels in 
the mesenteric lymph nodes of healthy mice. In addition, BG ameliorated the clinical signs of DSS-induced colitis, including weight loss, disease activity index, and colon length 
shortening. BG reduced the levels of the pro-inflammatory cytokines IL-6 and IL-1β, due to the increase in IL-10, Tgf-b, and Foxp3 levels in the colon.
Conclusions: In summary, BG ameliorated DSS-induced colitis by enhancing Treg cells activities in the intestine.

P.B.06.14
A critical role for CD101 in the maintenance of intestinal homeostasis

J. Mattner; 
FAU Erlangen, Erlangen, Germany.

Introduction: CD101 exerts negative-costimulatory effects in vitro, but its function in vivo remains poorly defined. As CD101 is abundantly expressed in intestinal tissues, but absent 
from naïve T cells, we assessed the role of CD101 in the maintenance of intestinal homeostasis.
Material and methods: The expression of CD101, cytokines, signaling molecules and transcription factors and the extent of intestinal inflammation were assessed in patients with 
inflammatory bowel disease (IBD) and in lymphopenic mice which had received T cells (CD4+ CD45RBhigh CD25-) from CD101+/+ and CD101-/- donors.
Results: CD101 was induced on T cells after transfer, which was paralleled by an increased IL-2-mediated FoxP3-expression and enhanced sensitization to IL-2-signaling. CD101-/- 
T cells caused more severe colitis than their wild-type counterparts which was characterized by an expansion of IL-17-producing T cells and an enhanced expression of IL-2Rα/β 
independently of FoxP3. While CD101 on T cells was sufficient for the differentiation of regulatory T cells (Tregs) and the inhibition of T cell proliferation, optimal Treg-function required 
CD101-expression by myeloid cells. In IBD patients a reduced CD101-expression on peripheral and intestinal CD11b+ monocytes and CD4+ T cells correlated with enhanced IL-17-
production and disease activity.
Conclusions: CD101 exhibits a protective role in murine colitis and human IBD. Our data identify CD101 as a novel marker for IBD disease activity and potential target for therapeutic 
intervention.

P.B.06.15
Intestinal epithelial cell tyrosine kinase 2 transduces interleukin-22 signals to protect from acute colitis

E. Hainzl1, I. Rauch2,3, S. Heider4, C. Lassnig1, S. Stockinger1, L. Kenner1,4,5, T. Decker2, B. Strobl1, M. Müller1; 
1University of Veterinary Medicine, Vienna, Vienna, Austria, 2University of Vienna, Vienna, Austria, 3University of California, Berkeley, CA, United States, 4Ludwig Boltzmann Institute for 
Cancer Research, Vienna, Austria, 5Medical University Vienna, Vienna, Austria.

In the intestinal tract, IL-22 activates signal transducer and activator of transcription 3 (Stat3) to promote intestinal epithelial cell (IEC) homeostasis and tissue healing. The mechanism 
has remained obscure but we demonstrate that IL-22 acts via tyrosine kinase 2 (Tyk2), a member of the Janus kinase (Jak) family. Using a mouse model for colitis, we show that Tyk2 
deficiency exacerbates inflammatory bowel disease (IBD). Colitic Tyk2-/- mice have less phosphorylated Stat3 (pY-Stat3) in colon tissue and their IECs proliferate less efficiently. 
Tyk2-deficient primary IECs show reduced pY-Stat3 in response to IL-22 stimulation and expression of IL-22-Stat3 target genes is reduced in IECs from healthy and diseased Tyk2-/- 
mice. Experiments with conditional Tyk2-/- mice reveal that IEC-specific depletion of Tyk2 aggravates colitis. Disease symptoms can be alleviated by administering high doses 
of recombinant IL-22-Fc, indicating that Tyk2 deficiency can be rescued via the IL-22 receptor complex. The pivotal function of Tyk2 in acute colitis was confirmed in Citrobacter 
rodentium-induced disease. Thus, Tyk2 protects against acute colitis by amplifying inflammation-induced epithelial IL-22 signaling to Stat3.
This work was supported by grants from the Austrian Science Fund FWF (SFB-F28 to TD, BS and MM, P26011 to LK) and the Austrian Federal Ministry of Science and Research (GEN-
AU III InflammoBiota).
P.B.06.16
Immunoproteasome is a promising target molecule for the treatment of colitis-associated carcinogenesis

N. Vachharajani1, M. Hofer2,3, G. Pantazis2, A. Hellhund1, A. Pagenstecher2, U. Steinhoff1, A. Višekruna1; 
1Institut für medizinische Mikrobiologie,Philipps-Universität, Marburg, Germany, 2Neuropathologie, Philipps-Universität, Marburg, Germany, 3School of Molecular Bioscience, The University 
of Sydney, Sydney, Australia.

The constitutive proteasome machinery is responsible for intracellular degradation of proteins and is involved in processes like cell cycle regulation, transcription and peptide 
generation for MHC-I presentation. In presence of IFN-γ and TNF-α, in addition to the constitutive proteasome containing catalytic subunits ß5, ß1 and ß2, new immunoproteasomes 
are synthesised containing subunits LMP7 (ß5i), LMP2 (ß1i) and MECL-1 (ß2i) which generate a different spectrum of peptides as compared to the constitutive proteasome. Human 
colorectal cancer samples display excessive expression of proinflammatory cytokines such as IL-6, TNF-α and IL-17A. These tumour-promoting cytokines are directly regulated by NF-
kB which is highly activated during colitis-associated carcinogenesis (CAC).
In a mouse model of CAC, we demonstrate that lmp7 -/- mice do not develop adenocarcinoma. Furthermore, these mice fail to mount a proinflammatory cytokine response (TNF-α, 
IFN-γ, IL-6, IL-17A). Moreover, our study strongly indicates that LMP7 is essential for neutrophil influx into the inflamed gut. At the end phase of CAC, NF-kB (p65 and c-Rel) expression 
is reduced significantly in lmp7 -/- mice. Importantly, our experiments demonstrate the inhibitory effects of ‘ONX- 0914’, a LMP7 inhibitor, on inflammation and tumour formation 
during CAC in mice. Patients with inflammatory bowel disease (IBD), including ulcerative colitis and Crohn’s disease, are at a high risk of developing CAC. This study indicates that the 
LMP7-specific inhibitor, in conjunction with standard anti-cancer therapies, might be used to prevent autoimmune diseases such as IBD from progressing into full-blown CAC.

P.B.06.18
No evidence for a role of the histamine H4-receptor in chronic DSS-induced colitis

B. Schirmer, T. Rezniczek, R. Isaev, R. Seifert, D. Neumann; 
Hannover Medical School, Hannover, Germany.

Histamine is an inflammatory mediator affecting target cells via four different receptor subtypes, H1R, H2R, H3R, and H4R. In intestinal samples of patients suffering from 
inflammatory bowel diseases histamine is found in enhanced concentrations. Inactivation of H4R significantly reduces symptoms in a mouse model of acute colitis. In the present 
study we aimed at analyzing a possible role of the H4R in a chronic mouse colitis model.
Chronic colitis was induced in 10 week old wild-type or H4R-deficient BALB/cJ mice by 4 cycles of feeding water supplemented with 2.0 % [w/v] dextran sodium sulfate (DSS) for 7 
days. The DSS-cycles were separated by 10 days with pure water alimentation. Body weights of mice were recorded every day. Finally, sera, caeca, colons, and mesenterial lymph 
nodes were prepared. Caeca and colons were histologically analyzed. Sera and supernatants of in vitro αCD3-re-stimulated lymph node cells were analyzed for cytokine expression.
DSS-feeding induced a dramatic weight loss in wild-type mice, which recovered in the water-only interim periods. The course of weight loss and gain was delayed in the H4R-deficient 
mice. Histologically, no alteration of DSS-induced inflammation in the colon wall was observed due to the absence of H4R. The concentrations of IL-6, IL-10, and MIP-2 were found at 
virtually identical levels in sera and supernatants of in vitro αCD3-stimulated lymph node cells of wild-type and H4R-deficient mice.
The H4R, which is involved in the regulation of acute DSS-induced colonic inflammation, has no functional relevance in the chronic DSS-induced colitis model.

P.B.06.19
Hyperbaric oxygenation modulates homing properties of GALT in BALB/c mice with DSS induced colitis

M. Mihalj, S. Novak, A. Cosic, I. Drenjancevic; 
Faculty of Medicine University of Osijek, Osijek, Croatia.

Previous studies reported beneficial effects of hyperbaric oxygenation (HBO2) on the course of experimentally induced colitis. However, underling mechanisms of its action remain 
elusive. In the present study we have investigated the effects of HBO2 on the homing properties of mesenteric lymph nodes (mLN) and colon mucosa during dextran sodium sulphate 
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(DSS)-induced colitis in BALB/c mice.
BALB/c mice at the age of 10-11 weeks were randomly assigned into 4 groups: control mice, control mice undergoing HBO2 (60 min/2.4 ATM, 2x/day, days 1-8), mice receiving DSS 
(5% w/v, days 1-7) and DSS treated mice undergoing HBO2. For the assessment of disease activity, animal body weight was recorded daily, as well as stool consistency and the 
presence of occult or gross blood per rectum. On the day 8, after morning HBO2, mice were scarified and their mLN and colon collected and further processed for qPCR analysis of 
IL-6, MAdCAM-1, CCR10 and CCL28 genes.
Consistent to previous studies HBO2 reduced disease activity (p=0.0006). MAdCAM-1 gene was up-regulated in mLN (p<0.001) and colon (p<0.05) of mice with DSS-induced colitis; 
and HBO2 significantly reduced MAdCAM-1 expression in mLN (p=0.006). MAdCAM-1 positively correlated to IL-6 gene expression (r=0.503, p=0.001). CCR10 chemokine receptor 
was up-regulated in colon of mice receiving DSS (p=0.008) and HBO2 reduced its expression to control values (p=0.007). CCL28 gene was down-regulated in colon during colitis and 
reversed by HBO2 (p<0.001).
HBO2 shows immunomodulatory effects on DSS-induced colitis, including changes in expression of adhesion molecule MAdCAM-1, chemokine receptor CCR10 and its ligand CCL28.

P.B.06.20
HIF-1α gene expression correlates to SOD1 and GPx1 gene expression during gut inflammation and hyperbaric oxygenation in BALB/c mice

S. Novak, A. Cosic, I. Drenjancevic, M. Mihalj; 
Faculty of Medicine University of Osijek, Osijek, Croatia.

HIF-1α has been assigned central role in modulating beneficial effects of hyperbaric oxygenation (HBO2) in wound healing and preventing post-ishemic brain injury. In addition, HBO2 
changes antioxidative capacity of gut mucosa in experimental colitis. In the present study we have investigated the effects of HBO2 on hypoxia inducible factor 1 alpha (HIF-1α) gene 
expression and its correlation to superoxide dismutase 1 (SOD1) and glutathione peroxidise 1 (GPx1) gene expression in dextran sodium sulphate (DSS)-induced colitis.
BALB/c mice at the age of 10-11 weeks were randomly assigned into 4 groups (n=9 mice/group): control mice, control mice undergoing HBO2 (60 min/2.4 ATM, 2x/day, days 1-8), 
mice receiving DSS (5% w/v, days 1-7) and DSS treated mice undergoing HBO2. Disease activity was assessed on daily basis by recording body weight, stool consistency and rectal 
bleeding. On the day 8, after morning HBO2, mice were scarified and their colon collected and further processed for qPCR analysis of HIF-1α, SOD1 and GPx1 genes.
HIF-1α was up-regulated in DSS-induced colitis (p=0.001), and HBO2 further increased its expression. SOD1 gene expression did not change during colitis, however, HBO2 
significantly down-regulated SOD1 in mice with DSS-induced colitis (p=0.007). GPx1 was up-regulated during colitis (p<0.05) and, in parallel to HIF-1α, further increased after HBO2. 
Expression of GPx1 positively correlated to HIF-1α (r=0.750, p<0.001), whereas SOD1 negatively correlated to HIF-1α gene (r=-0.651, p=0.002).
Based on previous data and our results we conclude that HIF-1α acts as transcriptional regulator of SOD1 and GPx1 in inflamed colon mucosa.

P.B.07 Neuroimmunology

P.B.07.01
Autoantibodies towards the angiotensin 2 type 1 receptor. A novel autoantibody in Alzheimer’s disease

L. M. Giil1, E. K. Kristoffersen2,3, C. A. Vedeler4, D. Aarsland5,6, J. Nordrehaug2,7, B. Winblad5, A. Cedazo-Minguez5, A. Lund2, T. R. Reksten3,6; 
1Department of Internal Medicine, Haraldsplass Deaconess Hospital, Bergen, Norway, 2Institute of Clinical Science, University of Bergen, Bergen, Norway, 3Department of Immunology and 
Transfusion Medicine, Haukeland University Hospital, Bergen, Norway, 4Institute of Clinical Medicine, University of Bergen, Bergen, Norway, 5Department of Neurobiology, Care Sciences 
and Society, Center for Alzheimer Research, Division of Neurogeriatrics, Karolinska Institutet, Stockholm, Sweden, 6Centre for Age-Related Diseases (SESAM), Stavanger University Hospital, 
Stavanger, Norway, 7Department of Cardiology, Stavanger University Hospital, Stavanger, Norway.

Background: Autoantibodies with agonist function are described in cardiovascular disorders. Since vascular risk factors are associated with an increased risk for Alzheimer’s disease 
(AD), we investigated a potential association between autoantibodies to the angiotensin 2 type 1 receptor (anti-AT1R) and AD. Secondly, we investigated if autoantibody levels could 
be associated with clinical and biomarker features of AD.
Methods: Samples from patients with mild AD participating in a longitudinal study in Western Norway (n=92, 65 [71 %] females, mean age 74.8 [range 50-89]) and age and gender 
matched healthy controls (n=102) were included. Cerebrospinal fluid (CSF) AD biomarkers were assessed in a subgroup of patients. Patients were examined annually, including Mini-
mental state examination (MMSE). ELISA was used to measure anti-AT1R in serum. Non-parametric tests were used for statistical calculations and a p-value <0.05 was considered 
significant.
Results: AD patients had significantly higher levels of anti-AT1R compared with healthy controls (10.2 U/mL vs 8.1 U/mL, p=0.04). This difference was found only in patients without 
hypertension and diabetes. Anti-AT1R levels correlated with CSF total tau (p=0.03) and phosphorylated tau (p=0.03) levels, and inversely with blood pressure in AD (Spearman R 
-0,277, p=0.008). There were no associations with the rate of decline on MMSE, cerebrospinal fluid Aβ42 or ApoE genotype.
Discussion: AD is associated with increased levels of anti-AT1R, and the antibodies correlated with CSF total, and phosphorylated tau levels. Further research is needed to understand 
the blood pressure response in AD without hypertension and a potential link between tau and anti-AT1R in AD.

P.B.07.02
Higher chemokine production by peripheral monocytes after alpha-synuclein stimulation

D. Goldeck1, L. Oettinger1, W. Maetzler2,3, D. Berg2,3, G. Pawelec1; 
1Second Department of Internal Medicine, University of Tübingen, Tübingen, Germany, 2Department of Neurodegeneration, Hertie Institute for Clinical Brain Research, Tübingen, Germany, 
3German Center of Neurodegenerative Diseases, University of Tübingen, Tübingen, Germany.

Introduction: Parkinson’s disease (PD) is characterised by an age-associated progressive degeneration of dopaminergic neurons in the substantia nigra and by the accumulation of the 
alpha-synuclein (α-syn) protein in brain and periphery. Systemic inflammation and a disturbed blood-brain barrier are other hallmarks of the disease. To investigate the potential for 
migration of peripheral immune cells into the brain we analysed the ability α-syn to induce the expression of chemokines.
Materials and Methods: We isolated peripheral blood mononuclear cells from blood (PBMC) of PD patients and controls, incubated them with α-syn and stained intracellularly for 
chemokine production. In parallel, we stained PBMCs for expression of characteristic monocyte surface markers, including chemokine receptors.
Results: Mean fluorescence intensity revealed that CD14+ monocytes of PD patients and controls produced higher levels of CCL2, CCL4 and IL-8 after α-syn stimulation compared to 
basal production by unstimulated cells. The frequencies of CCL2+ and CCL4+, IL-8+, but not CCL3+ cells were higher in α-syn stimulated than unstimulated monocytes. Preliminary 
experiments also showed that expression of chemokine receptor 5 on monocytes correlated with disease severity of PD patients according to the UPDRS rating scale.
Conclusion: Through induction of chemotaxis, α-syn may not only be responsible for neurodegeneration, but also for recruitment of peripheral cells into the brain, where they could 
contribute to neuroinflammation.
Samples were collected for the Neuro-Biobank of the University of Tuebingen, Germany (http://www.hih-tuebingen.de/core-facilities/biobank/for-researchers/). This biobank is 
supported by Tübingen University, the Hertie Institute and the DZNE (Deutsches Zentrum für Neurodegenerative Erkrankungen).

P.B.07.04
MCMV infection in neonatal and adult mice induces susceptibility to EAE in resistant BALB/c mice

J. Milovanovic1, M. Milovanovic2, A. Arsenijevic2, B. Stojanovic1, B. Popovic3, N. Arsenijevic2, S. Jonjic3, M. L. Lukic2; 
1Faculty of Medical Sciences University of Kragujevac, Kragujevac, Serbia, 2Center for Molecular Medicine Faculty of Medical Sciences University of Kragujevac, Kragujevac, Serbia, 3Center 
for Proteomics, Department for Histology and Embryology, School of Medicine, University of Rijeka, Rijeka, Croatia.

In contrast to C57BL/6 mice BALB/c mice are relatively resistant to the induction of autoimmune encephalomyelitis evaluated by inflammation and demyelinination in CNS after 
challenge with MOG35-55 peptide as encephalitogen. The aim of this study was to analyze the role of murine cutomegalovirs, MCMV, infection in EAE pathogenesis. Female BALB/c 
mice were infected with MCMV before immunization with MOG35-55 and disease was evaluated by clinical and histological examinations. Immunophenotyping of CNS infiltrates 
and specificity of lymphocytes was done by flow cytometry. Here we provide the first evidence that both neonatal and adult infection with MCMV abrogates resistance of BALB/c 
mice to EAE induction. Infected BALB/c mice developed clinical and histological signs indistinguishable from those seen in susceptible C57BL/6 mice. MCMV infected and MOG35-55 
immunized mice had massive infiltration in brain parenchyma, cerebellum and spinal cord. Further, analysis of infiltrating cells in infected mice revealed almost equal number of CD4+ 
and CD8+ infiltrating cells in CNS, similar with findings in multiple sclerosis. This study clearly indicates the influence of MCMV in EAE pathogenesis and also reveals new experimental 
model more similar to multiple sclerosis. We also demonstrate that viral infection enhances the influx of MOG35-55 specific cells in CNS and favors proinflammatory type of antigen 
presenting cells in draining lymph nodes.
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P.B.07.05
GPCR expression during neuroinflammation: A comparative multiplexed-analysis on the single cell level

D. Tischner1, M. Grimm1, H. Kaur1, F. Wanke2, F. Kurschus2, N. Wettschureck1; 
1Department of Pharmacology, Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany, 2Institute for Molecular Medicine, University Medical Center of the Johannes 
Gutenberg University Mainz, Mainz, Germany.

G-protein coupled receptors (GPCRs) mediate a variety of cellular and physiological processes and represent attractive targets for therapeutic intervention in neuroinflammatory 
diseases. Multiple sclerosis (MS) and its animal model Experimental Autoimmune Encephalomyelitis (EAE) are mediated by highly complex and diverse leukocyte populations. Many 
analytical methods disregard this diversity and only assess average population values, resulting in adulteration of original data, underestimation of the heterogeneity of leukocyte 
populations, and finally misleading conclusions. To circumvent these problems we assessed GPCR expression on the single cell level in primary T cells (CD4+ T cells, Foxp3+ Treg cells) 
and myeloid cells (monocytes, macrophages and microglia) under naïve steady-state conditions and during neuroinflammation in secondary lymphoid organs and the spinal cord. 
This was complemented by comparison of in vivo with in vitro generated effector T and myeloid cells. With ongoing inflammation the abundance of homogeneously expressed GPCRs 
decreases and the diversity especially at the place of inflammation in the spinal cord is increased. In particular, in the spinal cord several lymphocyte and myeloid subpopulations 
displaying a defined GPCR expression pattern were detected. Ex vivo analyzed effector T and myeloid cells differed from in vitro differentiated cells in their GPCR expression repertoire 
and reduced diversity. Thus, multiplexed single-cell gene-expression analysis in vivo is a promising tool for the analysis of rare cell populations and identification of leukocyte 
subpopulations of previously defined homogeneous cell pools.
The work was supported by the CRC-TR 128 Initiating/effector versus regulatory mechanisms in Multiple Sclerosis - progress towards tackling the disease.

P.B.07.06
Extended B cell phenotype in patients with Myalgic Encephalomyelitis/Chronic Fatigue Syndrome: a cross-sectional study

F. Mensah1, A. Bansal2, S. Berkovitz3, M. Leandro1, C. Ciurtin1, G. Cambridge1; 
1University College London, London, United Kingdom, 2St Helier University Hospitals NHS Trust, London, United Kingdom, 3Royal London Hospital for Integrated Medicine, London, United 
Kingdom.

Introduction: The condition known as Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is characterized by multiple symptoms including fatigue, headaches, cognitive 
impairment and post-exertional malaise, lasting for at least 6 months. This wide spectrum of physical and mental features has hindered biomedical research, although involvement of 
the immune system is suspected and onset linked with acute infections. Promising improvement after B-cell depletion therapy with Rituximab highlighted the possible role of B-cells. 
We have analyzed an extended panel of B-cell markers in order to identify possible biomarkers in ME/CFS, which may be linked to alterations of function.
Materials and Methods: Patients fulfilling consensus ME/CFS criteria (n=37) and age/sex-matched healthy controls (HC; n=32) were included. Flow cytometry using combinations of 
classical (IgD, CD38, CD27) and additional markers to identify and examine B cell subsets was used for immunophenotyping.
Results: No significant differences from HC were found in classical B-cell subsets. However, there was an increased frequency (%CD19+ B-cells)(p=0.006) and expression of CD24 
(p=0.027) on total B-cells, confined to subsets positive for IgD (Mann-Whitney U-test). In addition, 43% of ME/CFS patients compared to 18% HC revealed a high percentage of CD38- 
CD21+ memory B-cells, which was associated with disease duration of ≤5 years (Chi-Square; p=0.006).
Conclusion: We identified possible sub-groups of patients on the basis of B-cell phenotype and disease duration. Retention of CD24 and CD21 within B-cell subsets may have 
implications for changes in thresholds for activation. This finding could be used as a potential tool for ‘stratification’ of patients with ME/CFS.

P.B.07.07
expression of CD56 positive fenotype on monocytes in patients with high grade astrocytoma

E. Slavov1, I. Koev2, D. Staykov2, K. Halacheva1, V. Sarafian2; 
1Trakia University, Stara Zagora, Bulgaria, 2Medical University, Plovdiv, Bulgaria.

High grade astrocytomas are the most common forms of brain tumors. They are characterized by rapid progression, high resistance to chemotherapy and radiotherapy, and shorter 
survival. Among the main pathogenetic mechanisms emerge the dysregulation of immune response.
The aim of the present study was to evaluate the distribution of CD56 positives peripheral blood mononuclear cells in patients with high grade astrocytoma.
Materials and Methods: Thirty-one patients with high grade astrocytoma (glioblastoma multiforme - 10, astrocytoma - grade III - 21), and 17 controls were included in the study 
(table). Peripheral venous blood was evaluated by five-color flow cytometric analysis to assess the percentage of CD3-CD56+ cells (NK), CD3+CD56+ T cells (NKT), and CD56 positive 
monocytes (CD14+CD56+). Results: No significant alterations of NK and NKT cells were observed. We found a statistically significant increase of CD56 positive monocytes in patients 
with high grade astrocytoma compared with healthy controls (15,3 ± 7,6 v / s 5,3 ± 3,3; P=0,007). There were no significant differences in CD56 positive monocytes depending on the 
tumor type (glioblastoma - 13,3 ± 7,0 v/s astrocytoma - grade III - 16,2 ± 7,8; P=0,755). The percentage of CD56 positive monocytes did not correlate with the prognosis and survival of 
patients. Conclusions: Our results suggest that impared monocyte function could be related to the immune paralysis in patients with high grade astrocytoma.

Distribution of patients according to the histopathological examination and age
Diagnosis Cases Age (Mean ± SD)
Glioblastoma multiforme 10 58,4 ± 15,3
Astrocytoma -grade III 21 58,9 ± 11,1
Total 31 58,7 ± 12,4

P.B.07.08
Epstein-Barr virus selectively affects Th1-type cytokine response in patients with myalgic encephalomyelitis

I. K. Malashenkova1, S. A. Krynskiy1,2, N. A. Hailov1, G. V. Kazanova1, E. I. Dobrovolskaia1, N. A. Didkovsky2, D. P. Ogurtsov2, O. G. Gurskaia2, M. A. Dzarova2, O. Y. Shipulina3, E. A. 
Domonova3, O. Y. Silveistrova3; 
1NRC “Kurchatov Instutute”, Moscow, Russian Federation, 2Science Research Institute of Physical-Chemical Medicine, Moscow, Russian Federation, 3Central Research Institute for 
Epidemiology of Rospotrebnadzor, Moscow, Russian Federation.

Introduction: Myalgic encephalomyelitis (ME) is a chronic neurological disease with immune disorders. In some patients ME is associated with active herpesvirus infection and 
deficient function of Th1 immune response. However, connection between activity of herpesvirus infection and immune disorders in ME is poorly studied.
Materials and Methods: 53 ME patients (30 male, 23 female, mean age 34±5) were enrolled, 30 healthy volunteers served as controls. Epstein-Barr virus (EBV) and human herpesvirus-7 
(HHV-7) were detected quantitatively in saliva by PCR. Levels of Th1-cytokines (IFNγ, IL-2, IL-15) and pro-inflammatory cytokines (IL-1β, TNFα) in serum were determined by ELISA. 
EBV viral load was considered high when it was 104 copies/ml or more.
Results: Levels of Th1-cytokines IFNγ and IL-2 were lower in patients with high EBV viral load (p=0.006 and p=0.03, respectively). Also, EBV viral load negatively correlated with levels 
of IFNγ (r=-0.35, p<0.05), IL-2 (r=-0.44, p<0.025), and IL-15 (r =-0.59, p<0.01). TNFα, a pro-inflammatory cytokine, was detectable in 79.31% of patients who shed EBV in saliva and in 
20% of those who didn’t shed EBV in saliva (p<0.01). PCR assays for HHV-7 were performed in 34 random patients. HHV-7 viral load was higher in patients with high EBV viral load 
(p=0.00007).
Conclusions: ME patients with high EBV viral load in saliva had lower Th1-cytokine levels. Also, shedding EBV increased the frequency of TNFα detection in ME. Thus, in ME EBV 
differentially affects the Th1-response and systemic inflammation. HHV-7 viral load is a promising predictor for high EBV viral load in ME.

P.B.07.09
Implication of CD8+ T cells in the pathophysiology of amyotrophic lateral sclerosis

E. Coque1, G. Carrasco2, C. Salsac1, M. Libralato1, E. Torres1, F. Scamps1, T. Vincent3, J. Hernandez2, C. Raoul1; 
1INSERM U1051, Institute for Neuroscience of Montpellier, Montpellier, France, 2INSERM U844, Montpellier, France, 3Hopital Saint Eloi, Immunology department, Montpellier, France.

Introduction: Amyotrophic lateral sclerosis (ALS) is a fatal paralytic neurodegenerative disorder caused by the loss of motoneurons in the brain and spinal cord. ALS leads to the 
atrophy and paralysis of the striated muscles, which cause death within 3 to 5 years. Approximately 20% of familial ALS are caused by mutations in the superoxide dismutase 1 
(SOD1) gene. Mice overexpressing human SOD1 mutations develop motor syndrome with features of the human disease. Accumulation of immune cells in the CNS is a pathological 
feature of ALS. Most of the studies concern the neuroprotective role of CD4+ lymphocytes. Here, we propose to explore the contribution of CNS-infiltrating CD8+ lymphocytes to ALS 
pathogenesis.
Materials and methods: We isolated CD8+ T cells from wildtype and SOD1G93A mice, to study their impact of the functional integrity of motoneurons. We also developed an 
immunodepletion of CD8+ lymphocytes, in SOD1G93A mice.
Results: Our results show that mutant CD8+ lymphocytes, but not wildtype, trigger motoneurons death in a contact-dependent-manner, via the recognition of the MHC-I complex 
exposed by motoneurons. Our results suggest that both IFNg and perforin-granzyme pathways are implicated in this neurotoxicity. We also developed a protocol of long-term 
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immunodepletion of CD8+ lymphocytes, to assess its therapeutic effect in SOD1G93A mice.
Conclusion: We report that SOD1G93A CD8+ T cells induce death of motoneurons, via IFNg and perforin-granzyme pathways. This neuronal death is dependent on the cell contact 
with lymphocyte, via the MHC-I receptor. This study could highlight the role of CD8+ T cells in ALS pathophysiology.

P.B.07.10
Inflammasomes are expressed in demyelinated CNS lesions

S. Fleville, M. Dittmer, D. C. Fitzgerald, Y. Dombrowski; 
Queen’s University Belfast, Belfast, United Kingdom.

Inflammasomes can be activated by endogenous danger signals released from tissue trauma. Central nervous system (CNS) cells express inflammasomes, as well as receptors for IL-
1beta and IL-18 that are processed and released upon inflammasome activation.
Because inflammasomes are implicated in both tissue destruction and in the response to tissue damage this study aims to specifically determine if inflammasomes are participating in 
the local tissue response to myelin damage in the CNS.
Inflammasome expression was analysed by immunohistochemistry in murine demyelinated spinal cord lesions at different timepoints after the demyelinating insult.
Different inflammasome components were identified in local CNS and infiltrating immune cells in demyelinated lesions, indicating that inflammasomes become expressed following 
myelin damage. Furthermore, IL-1beta and IL-18 were detected, demonstrating the functional significance of inflammasome activation in response to demyelination.
To study the direct effect of inflammasome activity on CNS cells, mixed glial cultures derived from neonatal murine cortices, were treated with IL-1beta and IL-18 in vitro. While IL-18 
had no effect on myelin or oligodendrocytes, IL-1beta promoted myelin production without altering the number of differentiated oligodendrocytes.
Our studies show that inflammasomes are expressed after demyelination, demonstrating that inflammasomes are a key component of the CNS tissue response to myelin damage. 
In vitro, IL-1beta and IL-18 have differential effects on glial cells, and their individual roles after demyelination needs to be determined. Future studies will refine our understanding of 
inflammasomes in CNS demyelination and the effects of inflammasome products on different glial cells.

P.B.07.12
Apigenin, a natural flavonoid, attenuates EAE severity through modulation of dendritic and other immune cell functions.

R. A. Ginwala1, E. McTish1, N. Singh2, C. Raman3, M. Nagarkatti2, P. Jain1, Z. K. Khan1; 
1Drexel University College of Medicine, Philadelphia, PA, United States, 2University of South Carolina, Columbia, SC, United States, 3University of Alabama School of Medicine, Birmingham, 
AL, United States.

Apigenin, a natural flavonoid, found in several plants, fruits, vegetables, herbs, and spices, is known to have anti-oxidant and anti-inflammatory properties evident in the use 
of these substances for centuries as medicinal approaches to treat asthma, insomnia, Parkinson’s disease, neuralgia, and shingles. However, there is a considerable dearth of 
information regarding its effect on immune cells, especially dendritic cells (DC) that maintain the critical balance between an immunogenic and tolerogenic immune response, in 
an immunospecialized location like the central nervous system (CNS). Thus we looked at the anti-inflammatory properties of Apigenin in restoration of immune function and the 
resultant decrease in neuroinflammation. In vitro, Apigenin inhibited IL-6 and TNF-α secretion in mouse monocyte-derived and splenic DCs stimulated with LPS and their cell surface 
expression of α4 integrin (adhesion), CD86 (co-stimulation), CLEC12A (antigen uptake) and MHC II (antigen presentation) molecules. In vivo, a significant reduction in severity of 
experimental autoimmune encephalomyelitis (EAE) progression and relapse was observed in C57BL/6 and SJL mouse models of multiple sclerosis upon treatment with Apigenin. 
Apigenin treated EAE mice show decreased expression of α4 integrin and CLEC12A on splenic DCs and an increased retention of immune cells in the periphery compared to untreated 
EAE mice. This correlated with immunohistochemistry findings of decreased immune cell infiltration and reduced demyelination in the CNS. These results indicate a protective role of 
Apigenin against the neurodegenerative effects resulting from the entry of DC stimulated pathogenic T cells into the CNS thus serving as a potential therapy for neuroinflammatory 
disease.

P.B.07.14
Brain inflammation-related genes during canine visceral leishmaniasis

F. G. Grano, J. E. Silva, G. D. Melo, G. F. Machado; 
College of Veterinary Medicine, Univ Estadual Paulista, Araçatuba, Brazil.

Introduction: Chronically infected dogs by Leishmania infantum may present neurological disorders, nevertheless, the pathogenesis of the cerebral form was not still elucidated. 
Toll-like receptors (TLRs), components of the innate immunity, recognize the lipophosphoglycan, present in the Leishmania parasite, mediating the proinflammatory cytokines 
production. Therefore, we aimed to evaluate the histopathological lesions and gene expression of TLRs and cytokines in the brain from fifteen infected dogs and four uninfected.
Materials and Methods: Brain fragments and choroid plexi were collected in RNAlater and others samples were subjected to routine histological procedures and haematoxylin–eosin 
staining. RNA was extracted, reverse transcript to cDNA and submitted to RT-qPCR to quantify the gene expression of TLR-1, TLR-2, TLR-9, IL-1β and TNF-α, using specific primers 
and Taqman probes. G3PDH was used as a reference gene.
Results: Meningitis and choroiditis were detected in the infected dogs. There was upregulation of IL-1β (6.36-fold more; p<0.001) and TNF-α (4.31-fold more; p=0.001) and trend 
of uprefulation of TLR-2 in the brain from infected dogs (2.69-fold more; p=0.0799). In the choroid plexus, TLR-2 was up-regulated (3.09-fold more; p=0.047), while the cytokines 
presented no differences between groups. Concerning TLR-1 and TLR-9, there was no differences between groups in the two areas evaluated.
Conclusions: TLR-2, IL-1β and TNF-α may be being produced in the brain, and TLR-2 in choroid plexus, contributing to the development of the brain inflammatory process, contrasting 
to TLR-1 and TLR-9, that seem not to be related to the brain inflammation.
Acknowledgments: São Paulo Research Foundation (FAPESP, grant number 2013/25498-1).
P.B.07.15
Model for interaction of immune and neuronal systems in neurodegeneration

M. Zilkova1,2, P. Majerova2, Z. Kazmerova1,2, B. Kovacech1,2, M. Novak1,2, E. Kontsekova1,2; 
1Institute of Neuroimmunology, Slovak Academy of Sciences, AD Centre, Bratislava, Slovakia, 2AXON Neuroscience SE, Bratislava, Slovakia.

Introduction: Alzheimer’s disease (AD) is one of the most widespread neurodegenerative disorders. Depositions of insoluble misfolded proteins β-amyloid (Aβ) and tau are the main 
pathological hallmarks and main culprits in neuronal death. Numerous studies point out the significant contribution of neuroinflammation to AD pathology. The aim of our work was 
to decipher the intercellular communication between neurons affected by neurodegeneration and cells responsible for neuroinflammation.
Materials and Methods: For this purpose we developed a multi-component model system which consists of AD cell line with inducible expression of pathological tau protein and 
primary glial cells (astrocytes and microglial cells).
Results: The results showed that acute neuroinflammation stimulated by LPS induced high expression of pro-inflammatory mediator nitric oxide (NO) and pro-inflammatory cytokines 
TNF-α, IL-1β, IL-6 in this multi-component model system. Activated microglia appeared to directly influence tau pathology in neurons by increasing tau phosphorylation on AD-
specific phospho-epitopes. Moreover, we show that inflammation activates neuron-glia signalling cascades CX3CL1-CX3CR1 and CD47-SIRP, and these activations were dependant on 
neurodegenerative processes.
Conclusion: Our multi-component model system showed that neuropathological processes modify neuron-glia interactions towards glial resting phenotype. We also brought evidence 
that neuroinflammation could modulate early events of AD pathogenesis such as tau hyperphosphorylation and expression of signalling neuron-microglia molecules and could 
contribute to further disease progression.
Acknowledgements: This work was supported by Axon Neuroscience SE and research grants APVV 0200-11, ICGEB CRP/SVK10-01

P.B.07.16
Neuronal surface antibodies in patients with psychosis

V. Cunill1,2, S. Arboleya3, A. Clemente1,2, M. R. Jiménez1,2, M. leyes4, S. Deng3, M. Bedmar5, I. Salvador5, P. Herbera3, C. Vives6,2, F. Canellas3, M. R. Julià1,2; 
1Department of Immunology, Hospital Universitari Son Espases, Palma de Mallorca, Spain, 2Institut d’Investigació Sanitària de Palma (IdISPa), Palma de Mallorca, Spain, 3Department of 
Psychiatry, Hospital Universitari Son Espases, Palma de Mallorca, Spain, 4Department of Intenal Medicine, Hospital Universitari Son Espases, Palma de Mallorca, Spain, 5Institut Balear de 
Salut Mental de la infancia i l’adolescencia, Palma de Mallorca, Spain, 6Research Unit, Hospital Universitari Son Espases, Palma de Mallorca, Spain.

Introduction: Antibodies against neuronal surface antigens (NSA) have been associated with secondary psychosis to autoimmune encephalitis (AE) but their role in pure psychosis 
constitutes a controversial topic.
Some neurologic relapses postherpes simplex encephalitis have also been related to NSA and show a good response to immunosupression. These results suggest that a subset of AE 
could be related to infection.
Objective and Methods: We studied 61 patients with a first episode of psychosis (FEPEP), 34 patients with chronic psychosis (CP) and 47 healthy controls (HC). We also evaluated 28 
patients with psychosis, infected with the Human Immunodeficiency Virus type I (HIV) and free of neurological manifestations and other causes of psychosis.
We determined serum NSA (IgG) by immunoblot and by indirect immunofluorescence on rat hippocampus, primate cerebellum and HEK293 cells expressing: NMDAR, GABARB, 
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AMPAR, LgI1 or CASPR2. Double immunolabelling of NMADR-transfected cells, using patients’ serum and a specific monoclonal antibody was performed to demonstrate 
colocalization with NR1 subunit.
Results and Conclusions: We detected anti-NMDAR antibodies in 2 FEPEP (3.3%). One of them presented a Bipolar I Disorder and had a HIV-1 infection of vertical transmission. The 
other case evolved towards an anti-NMDAR encephalitis. We did not find NSA in CP, HC or HIV+ groups. During the study we detected anti-NMDAR antibodies in cerebrospinal fluid 
from a HIV+ patient with cerebellar disease, who responded to immunosupression.
A small subset of FEPEP could be related to NSA. Further studies of NSA in HIV+ patients presenting a wider range of neurological symptoms are mandatory.

P.B.07.17
NMDA-receptor antibody positivity in patients with Herpes virus type 7 encephalitis

I. Gañán1, M. J. Rodríguez2, A. Tejeda1, A. Jiménez-Escrig3, Á. Carrasco1; 
1Servicio Inmunología, Hospital Ramón y Cajal, Madrid, Spain, 2Servicio de Microbiología, Hospital Ramón y Cajal, Madrid, Spain, 3Servicio de Neurología, Hospital Ramón y Cajal, Madrid, 
Spain.

Introduction: Anti-neuronal antibodies are classified as intracellular and extracellular according to the localization of the antigenic target. Anti-NMDAR antibodies are extracellular 
antibodies linked to neoplastic disease usually benign ovarian teratoma, with or without encephalitis. They appear sometimes in encephalitis by herpes virus type 1 (HV1) and 
enterovirus. The mechanism of this association is not clear. Whether their presence changes the clinical symptoms and prognosis of these encephalitis or if these cases require 
additional therapy with inmunosupressors is not well known. There are other reports of anti-NMDAR antibodies and other herpes virus group encephalitis but they are limited to 
single case reports.
Material and methods: Retrospective study of anti-NMDAR determined by IFI and transfected cells in 17 patients with suspected encephalitis from the pediatric, adult neurology and 
emergency departments, that had a positive PCR for HV7 or HV6 in CSF.
Results: One patient tested positive for anti-NMDAR antibodies in CSF. She was a 25 years-old lady with fever, headache, loss of strenght in limbs and language disturbance. She 
received treatment with acyclovir, ceftriaxone and dexamethasone with full resolution of symptoms. Clinical diagnosis at discharge was Handl’s syndrome (migraine and pleocytosis).
Conclusions: The presence of anti-NMDAR antibodies represents a major challenge in the clinical management and follow-up of these patiens. In addition to HV1 encephalitis 
our small series reinforce that they can be present in other herpes virus infections. Additional studies are needed in this regard to completely unravel their pathogenic and clinical 
importance.

P.B.07.18
HLA-G, HLA-E and HLA-F polymorphisms and soluble HLA-G protein levels in Tunisian autistic families

N. Kharrat1, I. Ayadi2, R. Rizzo3, D. Bortolotti3, I. Gtif1, H. Kamdougha1, N. Bouayed Abdelmoula4, F. Ghribi5, A. Rebai1, I. Zidi6; 
1Centre de Biotechnologie de Sfax, laboratory of microorganismes and biomolecules route Sidi Mansour, Sfax, Tunisia, 2Faculté des Sciences de Sfax, Route de la Soukra km 4, Sfax, Tunisia, 
3Department of Experimental and Diagnostic Medicine, Section Microbiology, University of Ferrara, Ferrara, Italy, 4Faculté de Médecine de Sfax, Laboratory of Histology, Avenue Majida Bou 
Leila, Sfax, Tunisia, 5Hospital of Hedi chaker (CHU), Service de psychiatrie, Route el Ain Km0.5, Sfax, Tunisia, 6Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, 
University of Tunis El Manar, Tunis, Tunisia.

HLA-G, HLA-E and HLA-F are nonclassical class I human leukocyte antigens that are implicated in immune tolerance. Because several studies suggest the implication of HLA gene 
in Autism Spectrum disorders (ASD), we thought to investigate the role of HLA-G (14bp-HLA-G Insertion (Ins)/Deletion (Del), and +3142 C>G HLA-G), HLA-E (01:01/01:03 A>G) and 
HLA-F polymorphisms (HLA-F 01:02 T>C, 01:03 C>T and 01:04 A>C) on autism risk and on soluble (s) HLA-G levels.
No associations to autism were reported regarding HLA-G, HLA-E and HLA-F. Additionally, no correlation between sHLA-G and autism were reported. However, data showed a 
potential association between haplotypes and sHLA-G levels in autistics. Indeed, offspring have higher sHLA-G levels with Ins/G haplotypes (14bp-HLA-G Ins/Del and +3142 C>G 
HLA-G) in the contrary on their parents whose higher levels of sHLA-G are found with Del/G haplotype.
Our study suggest that the studied polymorphisms of HLA-G, -E and -F do not lead to autism susceptibility in Tunisians. More extended samples are still needed to clearly establish 
the association of non classical HLA class I polymorphisms in autism.

P.B.07.19
Disturbances in the immune system of mice with high and low sensitivity to stress

K. Bien1, M. Krzyzowska1, P. Orlowski1, J. Fichna2, M. Sacharczuk3; 
1Military Institute of Hygiene and Epidemiology, Warsaw, Poland, 2Department of Biochemistry, Faculty of Medicine, Medical University of Lodz, Lodz, Poland, 3Institute of Genetics and 
Animal Breeding, Polish Academy of Sciences, Jastrzebiec, Poland.

Introduction: The opioid receptor system is believed to be involved in the integration of physiological and behavioral systems maintaining resistance to stress. Two mouse lines have 
been selectively bred for high (HA) and low (LA) stress-induced analgesia (SSIA). HA mice exhibit increased opioid system activity compared with the LA line and they consist a good 
animal model for studying the stress susceptibility and stress-evoked illness. Here, we tested the hypothesis that genetically determined opioid system activity modulates immune 
system activity in response to stress.
Materials and methods: HA and LA mice were exposed to a set of various stressors over the course of 6 weeks (CMS - chronic mild stress). Non-stressed groups were maintained under 
normal conditions. Chronic naloxone treatment was used to block opioid receptors. Mice were subjected to blood tests, histopathological examination, identification of dendritic cells, 
macrophages, B cells, CD4+T cells, CD8+ T cells, Tregs and NK cells, determination of IL-1beta, TNF, IL-10 and TGF beta levels.
Results: Stress-exposed, HA mice showed significant inflammatory reaction in spleens and blood in comparison to LA line. Stress induced significant decreases in B cell counts in both 
strains were observed. The HA line showed significantly more macrophages and Tregs in blood and spleens in comparison to the LA strain, while for helper T cells we observed an 
opposite effect. Naloxone injection caused significant reversion of stress-induced effects in both strains.
Conclusions: Upon exposition to stress, activity of the opioid system leads to inflammatory reactions and disturbances in regulation of immune response.

P.B.07.20
Identification of molecular chaperones as modulators of the alpha-synuclein-elicited immune response

A. Labrador-Garrido1,2, M. Cejudo-Guillén1,2, M. M. Leal1, S. Daturpalli3, R. Klippstein1,2, E. J. De Genst3, C. M. Dobson3, S. E. Jackson3, D. Pozo1, C. Roodveldt1; 
1CABIMER, Andalusian Center for Molecular Biology and Regenerative Medicine, Seville, Spain, 2Department of Medical Biochemistry, Molecular Biology and Immunology, School of 
Medicine, University of Seville, Seville, Spain, 3Department of Chemistry, University of Cambridge, Cambridge, United Kingdom.

In addition to their long established ‘chaperoning’ functions, certain heat-shock proteins have lately been found to display immunological activity. We investigated this function 
by using α-synuclein (αSyn), a misfolding/amyloid-forming protein whose aggregation is linked to Parkinson’s disease. It has also been found to play a critical role in the immune 
imbalance that accompanies disease progression, a characteristic that has prompted the search for an effective αSyn-based immunotherapy. In this study, we have set up and used a 
simple in vitro screening assay with a set of 21 pre-selected molecular chaperones candidates to identify ‘immunochaperones’ that can potentially manipulate the immune response 
in subsequent αSyn-based immunization protocols. Based on the screening results, we selected two chaperone proteins in combination with monomeric or oligomeric αSyn for 
immunization studies in mice, and characterized the elicited immune response. We found that the two chaperones generated differential immune responses in α-synuclein-based 
immunizations, either toward Th1- or Th2-like phenotypes, depending on the chaperone used and the α-synuclein aggregation state. Our work points at molecular chaperones as 
diverse modulators of the immune response, which could be especially exploited to effectively redirect the amyloid-elicited immunity associated to neurodegenerative ‘misfolding’ 
pathologies.

P.B.07.21
CD4+ T cell reactivity to orexin/hypocretin in patients with narcolepsy with cataplexy

M. Ramberger, B. Högl, A. Stefani, T. Mitterling, B. Frauscher, A. Lutterotti, M. Reindl; 
Medical University of Innsbruck, Innsbruck, Austria.

Introduction: Narcolepsy with cataplexy is caused by a selective loss of orexin/hypocretin producing neurons in the lateral hypothalamus. A strong genetic association with HLA 
DQB1*06:02 is well-known and further genes involved in immune modulation were shown to be associated with narcolepsy. Although these associations strongly suggest an 
involvement of immune cells, the contribution of T cells in pathogenesis is largely unknown.
Materials and Methods: We investigated the orexin specific T cell reactivity in peripheral blood mononuclear cells (PBMC) of narcolepsy patients by a CFSE-based proliferation assay. 
We thereby compared the CD3+CD4+ T cell proliferation in response to stimulation with an orexin peptide library of narcolepsy patients with cataplexy to healthy controls. Orexin 
specific CD3+CD4+ T cell reactivity was determined by flow cytometry and cytokine (IFN-γ and GM-CSF) analysis after 11 days in culture.
Results: Fifteen patients (100% DQB1*06:02 positive) and 15 healthy controls (47% DQB1*06:02 positive) have been included. Individuals were considered as responders, if the cell 
division index of CD3+CD4+ T cells, and the stimulation index of IFN-γ or GM-CSF secretion exceeded the cut-off 3. Using these inclusion criteria, 4/15 patients (27%) and 0/15 controls 
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(0%) showed orexin specific proliferation (p=0.0995).
Conclusions: Although we observed a higher orexin specific CD4+ T cell proliferation in narcolepsy patients compared to controls, these data indicate no significant difference in CD4+ 
T cell reactivity to orexin between the groups by using autologous PBMC.
Melanie Ramberger was supported by the Austrian Research Foundation (FWF DK W1206).

P.B.07.22
Peripheral blood cytokines as biomarkers in amyotrophic lateral sclerosis

A. I. Rodriguez-Mahillo1, Y. Moran2, P. Carbajo2, N. Carballeda-Sangiao1, J. Mascias2, M. Hernandez2, D. Chaverri2, J. S. Mora2, M. González-Muñoz3; 
1FIB-Hospital Universitario La Paz, Madrid, Spain, 2ALS Unit, Neurology Department, HCIII-Hospital Universitario La Paz, Madrid, Spain, 3Immunology Department, HCIII-Hospital 
Universitario La Paz, Madrid, Spain.

Introduction: The Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disease that affects the motoneurons leading to paralysis and death. Although its causes are not fully 
understood, immunity plays an important role in neurodegeneration. The aim of our study was to test blood cytokines as candidate biomarkers of ALS.
Materials and methods: Serum cytokines (IL17, INFγ, TNFα, IL10, IL6, IL2) from 26 ALS patients (probable or definite according to EL Escorial), with an ALS functional rate scale 
-revised (ALS-FRS-R) <31, and 20 age- and sex-matched controls were quantified using a Cytometric Bead Array using antibody-coated beads and a FACSCalibur flow cytometer 
(Becton-Dickinson).
Results: Cytokine levels were significatively higher in patients than controls. In patients, the ALS-FRS-R correlated with the IL17 level and the months since the disease onset 
correlated with IL17, INFγ, TNFα, IL10, IL6 and IL2. We found a correlation between the patients’ age at the sample extraction and IL17, INFγ, TNFα and IL2 while in controls it 
correlated with TNFα and IL10.
Conclusions: Our results showed a systemic increase of the tested cytokines without a predominance of a Th1/ Th2 immune response in ALS patients with a great functional 
impairment (ALS-FRS-R<31). IL17 may be considered a humoral biomarker in ALS as it correlates with the ALS-FRS-R and the months since the disease onset.
Acknowledgements: This work was supported by the EU- JPND project-Instituto de Salud Carlos III (PI11/03037) and the the Fundación Española para el Fomento de la Investigación de 
la Esclerosis Lateral Amiotrófica (FUNDELA).

P.B.07.23
Potential mechanisms in MuSK myasthenia gravis

I. Koneczny1,2, J. A. Cossins2, M. I. Leite2, B. Lang2, D. Beeson2, A. Vincent2; 
1Department of Psychiatry and Neuropsychology, School for Mental Health and Neuroscience, Maastricht University, Maastricht, Netherlands, 2Nuffield Department of Clinical 
Neurosciences and Weatherall Institute of Molecular Medicine, Oxford University, Oxford, United Kingdom.

Introduction: Antibodies to muscle-specific kinase (MuSK) cause MuSK-myasthenia gravis hallmarked by neuromuscular transmission defects and muscle weakness. MuSK, a receptor 
tyrosine kinase, orchestrates postsynaptic development and maintenance together with direct binding partner LRP4, leading to AChR clustering. Antibodies to MuSK interfere with 
this signaling, but the pathogenic mechanisms are unknown. One possibility is that the antibody blocks binding between MuSK and LRP4. Furthermore, the MuSK antibodies are 
predominantly of IgG4 subclass, which does not activate complement and can be bi-specific by fab arm exchange.
Methods: Plasmas or purified IgG, IgG4, IgG1-3 or Fab fragments from MuSK MG patients were analyzed by a range of experiments including cell-based assays, flow cytometry, co-
immunoprecipitation and an in vitro cell model for neuromuscular development.
Results: We found that MuSK IgG4 antibodies blocked the interaction between MuSK and LRP4, that bi-specific IgG4 or Fabs were sufficient to convey pathogenicity in vitro and that 
both MuSK IgG4 and IgG1-3 reduced agrin-induced AChR clusters.
Conclusions: A major pathogenic mechanism of MuSK antibodies was unraveled, and a role of bi-specific IgG4 MuSK antibodies for pathogenicity is emerging. Nevertheless, divalent 
MuSK IgG1-3 antibodies were also found to be pathogenic.
Funding: This project was funded by a DOC fFORTE fellowship from the Austrian Academy of Sciences (ÖAW) and an Erwin Schrödinger Fellowship from the Austrian Science Fund 
(FWF).

P.B.07.24
Exaggerated inflammatory response of microglia in two distinct mouse models of brain aging

J. Laman, B. Eggen, I. Holtman, D. Raj, E. Boddeke; 
UMC Groningen, Groningen, Netherlands.

Aging is associated with central nervous system (CNS) inflammation, degeneration, and functional impairment. Changes in microglia function contribute to CNS aging, but 
mechanisms remain unclear. The most prominent age-related change of microglia is enhanced sensitivity to inflammatory stimuli, referred to as priming. It is unclear if priming is 
due to intrinsic microglia aging or induced by the aging neural environment. We have addressed this in two mouse models for aging: Ercc1Δ/- mutant and mTERC-/- mice. Ercc1 
mutant mice are deficient in DNA repair and age rapidly. In Ercc1Δ/- mice (prof. J. Hoeijmakers), microglia showed hallmark features of priming such as an exaggerated response 
to peripheral LPS exposure in terms of cytokine expression and phagocytosis. Targeting of the Ercc1 deletion to forebrain neurons sufficed to induce a progressive inflammatory 
response in microglia, pointing to an aging neuronal environment as a trigger for microglia priming, and hence not an intrinsic microglia feature. Epigenetic regulation of the microglia 
inflammatory response was also assessed.
mTERC-deficient mice lack the RNA component of telomerase and show progressive loss of telomere length at later generations (G3-4). The proliferative capacity of microglia was 
compromised in G4 mTERC-/- mice. Compared to G1 mTERC-/- microglia, G3 mTERC-/- microglia showed an enhanced inflammatory response in vivo to peripheral LPS challenge that 
can be attributed to perturbed blood brain barrier integrity. Collectively, in these distinct aging models, a perturbed microglia inflammatory response was observed as a consequence 
of either an aging neuronal environment or a loss of blood brain barrier integrity.

P.B.07.25
Molecular characterisation of cortactin autoantigen in miastenia gravis and autoimmune myositis patients

M. Benito-León1, I. Monge-Lobo1, A. Selva-O’Callaghan2, I. Illa3, M. A. Martínez4, C. Juárez4, J. M. Martin-Villa1, N. Martínez-Quiles1; 
1Division of Immunology, School of Medicine, Complutense University, Madrid, Spain, 2Internal Medicine Department, Vall d’Hebron General Hospital, Universitat Autonoma de Barcelona, 
Barcelona, Spain, 3Neuromuscular Diseases Unit, Hospital de la Santa Creu i Sant Pau, Universitat Autonoma de Barcelona, Barcelona, Spain, 4Immunology Department, Hospital de la 
Santa Creu i Sant Pau, Universitat Autónoma de Barcelona, Barcelona, Spain.

Introduction: cortactin is a ubiquitously expressed protein implicated in numerous processes associated to the remodeling of the actin cytoskeleton. Miastenia gravis (MG) is an 
autoimmune disease characterized by the degeneration of the neuromuscular junctions. Autoimmune myositis (AM) is characterized mainly by muscle inflammation. Recently, anti-
cortactin antibodies were detected in patients affected by the mentioned autoimmune diseases. In this work we characterized the major immunodominant regions of the protein and 
we set-up different immunofluorescence assays to study the pattern of the sera containing the anti-cortactin antibodies.
Material and methods: as a proof of concept, six sera in total were analyzed from MG and AM patients. Cortactin truncated proteins were expressed purified and analyzed by western-
blotting with the sera. Additionally, we set-up different approaches for the immunofluorescence assessment, using transfection assays and growth factor stimulation to promote 
lamellipodia formation, where cortactin reportedly translocates.
Results: we have mapped the different regions in cortactin protein to which the autoantibodies bind. In addition, we have dissected the best methodology to study the 
immunofluorescence pattern of the anti-cortactin autoantibodies.
Conclusion: Mapping the localization of the epitopes to the different regions in cortactin protein will allow to identifying the inmunodominant epitopes recognized in MG and AM and 
whether they overlap or, on the contrary, they are specific to each disease. Moreover, the IF pattern will complement the current ELISA and blot tests for the identification of anti-
cortactin antibodies in patients with autoimmune diseases.
Funding: grant UCM GR3/14 to NMQ.

P.B.08 Diabetes and (Chronic) Inflammatory Joint Diseases

P.B.08.01
level of angiopoietins and vascular endothelial growth factor in diabetic patient with renal complication

L. H. Damanhouri; 
King Abdulaziz university, Jeddah, Saudi Arabia.

Introduction. Type 2 diabetes mellitus (T2DM) is a chronic condition and considered as a major cause of mortality and morbidity for its micro-vascular and macro-vascular 
complication as retinopathy, nephropathy and neuropathy, coronary heart disease, peripheral vascular disease and stroke. Data on angiogenesis in diabetic patients are scarce. 
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Several studies indicate that Angiopoietins (Ag-2) and vascular endothelial growth factor (VEGF) might play a role in the pathogenesis of vascular and renal endothelial damage/
dysfunction in diabetic patient.
This current cross sectional study was designed to determine circulating levels of (VEGF, Ag-2) in patients with T2DM with renal complications.
Methodology. 100 patients with T2DM (50 patients with diabetic nephropathy, 50 without complication) and fifty healthy subjects matched with patient’s age. Plasma levels of VEGF, 
angiopoietin-2 were measured by the ELISA method.
Statistical analysis was done using SPSS Version 20. For all tests, a probability (P) <0.05 was considered significant.
Results. VEGF and angiopoietin-2 plasma levels were significantly higher in diabetic patients versus healthy control (P =0.0001). Significant positive correlations were found between 
blood glucose with VEGF (r= 0.322, P=0.022) and angiopentin-2 (r= 0.441, P =0.001). In T2DM patient with renal complications, significant positive correlations were found between 
angiopoitin-2 with serum urea (r= 0.529, P =0.0001) and serum creatinine (r= 0.754, P =0.0001), HbA1c (r= 0.407, P =0.003) and Ang-2 (r= 0.678, P =0.0001).
Conclusion: our study revealed elevations of VEGF, Ang-2, in T2DM patients with renal complications. Suggest the implication of these vascular markers in pathogenesis of renal 
complications in T2DM.

P.B.08.02
A link between plasma levels of Fetuin-A and CRP in diabetic obese individuals

A. Wilson, S. Sindhu, R. Ahmad; 
Dasman Diabetes Institute, Kuwait, Kuwait.

Background/Objective: Fetuin -A, FGF-21 and C - reactive protein (CRP) are secreted by liver and their levels are modulated in case of different inflammatory disorders. These proteins 
are also elevated in case of obesity and diabetes. The simultaneous expression of those proteins in same population was poorly defined. Therefore, we determined the change in the 
expression of Fetuin-A, FGF-21 and CRP in obese individuals with and without diabetes.
Subjects/Methods: Plasma samples were obtained from 48 individuals including lean as well as overweight and obese individuals. Plasma Fetuin-A, FGF-21 and CRP were measured by 
ELISA.
Results: Obese diabetic individuals exhibited significantly reduced circulating Fetuin A levels as compared with lean diabetic individuals (Obese 200±8.3; Lean 253.5±14.63 pg/ml ; 
P=0.004). CRP levels were reduced in obese diabetic individuals as compared with lean diabetic individuals. However, plasma FGF-21 levels were not changed among lean, overweight 
and obese diabetic subjects. Fetuin-A levels were high in non-diabetic lean individuals.
Conclusion: These findings showed that there is similar trend in the expression of Fetuin-A and CRP in diabetic individuals. However, these proteins are not simultaneously modulated 
in case of non-diabetic individuals.

P.B.08.03
HLA-E and HLA-F polymorphisms associated with Type 1 diabetes

w. Babay1, N. Nefzi1, E. Zeddini1, A. Laaribi1, H. Ben Yahia1, A. Bouaziz2, H. Tlili3, I. Zidi1; 
1Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 2Ecole supérieure des Sciences et Techniques de la Santé de 
Sousse, Sousse, Tunisia, 3Groupement de sante de base, Sousse, Tunisia.

Introduction: The aim of this study was to determine the polymorphisms of the non classical class I major histocompatibility complex (HLA-E, HLA-F, and HLA-G) and their association 
with type 1 diabetes disease (T1D).
Materials and methods: The study involved 10 patients suffering from T1D and 44 matched-controls, all participants were Tunisians. Four polymorphisms were studied: HLA-E 
01:01/01:03A>G, HLA-F 01:02 T>C, HLA-F 01:03 C>T and HLA-F 01:04 A>C.
Results: The allelic frequency of the HLA-E and the HLA-F SNPs showed no significant differences between patients with T1D and healthy controls (P>0.05). However, HLA-E-
01:01⁄01:01 genotype is significantly associated to the disease (P=0.028, OR=5.564). Similarly, HLA-F-01:03 C/T genotype is associated to T1D susceptibility (P=0.03, OR=5.277). No 
significant haplotypic association was found (P>0.05).
Conclusion: Our study demonstrates that the HLA-E 01:01/01:03A>G, and HLA-F 01:03 C>T polymorphisms are associated with T1D.

P.B.08.04
A study of high sensitive C-reactive protein levels between diabetic and non-diabetic patients with coronary artery disease

S. Das, S. Gupta; 
Maulana azad medical college, New Delhi, India.

Background : The aim of this study was to study the levels of hs-CRP in diabetic and non-diabetic patients with CAD
Methods: Sixty individuals with angiographically proven CAD and 30 healthy individuals matched for age & sex were studied. CAD patients were divided into two groups based on 
presence (n=30)[Group I] and absence (n=30)[group II] of type 2 diabetes mellitus (DM). The serum levels hs-CRP were measured by ELISA. Angiographic clinical vessel scoring was 
done for all the patients.
Results: Both groups of CAD with and without DM had significantly higher levels of hsCRP (Group I-10.61 +/- 1.34 mg/l, Group II-5.75 +/- 2.59 mg/l respectively)when compared with 
healthy control subjects(hsCRP=1.89+/-1.34mg/1)[p<0.001]. Angiographic clinical vessel score of CAD severity was also higher in CAD with DM. Hs-CRP levels has moderate positive 
correlation(r=0.475, p<0.01) with the vessel score.
Conclusion: Hs-CRP elevation is increased with patients of type 2 diabetes mellitus with CAD as compared to only CAD patients Measurement of hsCRP may be considered as a 
marker for better prediction of cardiovascular risk in diabetes patients.
P.B.08.05
Cytomegalovirus infection enhances development of diabetes mellitus type 2 in obesity

M. Šestan, S. Valentić, F. M. Wensveen, B. Polić; 
University of Rijeka; School of Medicine, Rijeka, Croatia.

Obesity and its complications represent a global health problem. Low-grade chronic inflammation of visceral adipose tissue (VAT) is an underlying cause of insulin resistance (IR). 
Gradual accumulation of Th1-type immune cells in VAT, particularly M1-like macrophages, which secrete pro-inflammatory cytokines is a key event in the development of IR. Although 
these events resemble immune response to viral infection, very little is known how it contributes to induction of IR. Cytomegaloviruses (CMVs) are species-specific beta-herpesviruses. 
Majority of human population is infected with HCMV and establish life-long latency. Infection of mice with mouse CMV (MCMV) represents a well-accepted model for HCMV infection.
In this work we investigated how MCMV infection influences the development of a chronic systemic inflammation and IR under condition of high fat diet (HFD) - induced obesity. We 
observed that VAT can be efficiently infected with MCMV with fast clearance kinetics (7 days). The infection was associated with a rapid accumulation of activated NK cells, which was 
followed by a dramatic increase of CD4 and CD8 T cells. MCMV infection itself did not induce IR in mice fed with normal chawing diet (NCD). However, in comparison to the HFD fed 
mice only, it strongly enhanced development of IR when combined with HFD (after only 4 wks). Depletion of NK cells reduced accumulation of M1 macrophages in VAT, suggesting 
that NK cells were mostly responsible for the enhancement. Altogether, our results show that MCMV infection can cause significant enhancement of the insulin resistance in obesity 
that is mostly NK cell-dependent.

P.B.08.06
IVS1 -397T>C estrogen receptor α gene polymorphism affects the course of type 1 diabetes mellitus

B. Słomiński1, M. Ryba-Stanisławowska1, M. Skrzypkowska1, A. Brandt2, U. Juhas1, J. Myśliwska1; 
1Medical University of Gdańsk, Department of Immunology, Gdańsk, Poland, 2Medical University of Gdańsk, Chair and Clinics of Paediatrics, Diabetology and Endocrinology, Gdańsk, 
Poland.

The effect of estrogens is mediated by activation of estrogen receptors (ERs), that are expressed in many tissues. As ER-α gene polymorphism may exert different effects during 
childhood, in the present study we studied an association between the IVS1 -397T>C polymorphism and systemic inflammatory response, lipid profile and blood pressure in type 1 
diabetes mellitus (DM1) girls. 
150 young girls with DM1 and 90 healthy age-matched control individuals were examined. The PvuII polymorphism of the ER-α gene was determined as well as the level of serum 
inflammatory markers (CRP, IL-6, TNF-α), frequencies of CD4+Foxp3+ Tregs and two subsets of monocytes - CD14++CD16- and CD14+CD16+.
All values of inflammatory factors as well as frequencies of CD14+CD16+ monocytes were lower in CC genotype bearing girls in comparison to girls carrying CT or TT genotypes. The CC 
DM1 carriers had also higher level of CD14++CD16- monocytes and CD4+Foxp3+ Tregs than girls bearing CT or TT genotype.
We propose different variants of IVS1 -397 estrogen receptor α polymorphism may become additional genetic factor that influences inflammatory response and regulatory conditions 
during the course of diabetes type 1 in females.
This work was supported by The State Committee for Scientific Research ST28 (Medical University of Gdańsk).
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P.B.08.07
DHA abrogates the inflammatory state of macrophages from type I diabetic mice

M. R. Davanso, A. Crisma, N. Camara, R. Curi; 
University of Sao Paulo, Sao Paulo, Brazil.

Introduction: Fatty acids modulate pro-inflammatory cytokine production by macrophages. The DHA (omega-3, docosahexaenoic acid) has anti-inflammatory properties. The aim of 
this study was to investigate the inflammatory profile of resident macrophages from type I diabetic mice and the response to DHA treatment.
Materials and Methods: Type 1 diabetes was induced by streptozotocin (42 mg/Kg, i.p.) administration during 5 consecutive days. Peritoneal macrophages were collected 30 days after 
diabetes induction and cultured for 4 or 24 hours in RPMI, RPMI with LPS (2.5 µg/mL) or RPMI supplemented with LPS (2.5 µg/mL) and 25 μmol/L DHA. Production of nitric oxide (NO, 
determined by Griess assay) and of IL-1β, IL-6 and TNF-α (determined by ELISA) by macrophages cultured for 24 hours was measured. PCR array (QIAGEN) was performed to evaluate 
expression of inflammatory cytokines and receptors in 4 hours cultured macrophages from diabetic and control mice.
Results: Levels of IL-1β, IL-6 and NO in the culture medium and expression of IL-1 family (Il1a, Il1b and Il33) and Csf2 were increased in macrophages from diabetic mice. DHA 
treatment decreased NO production and expression of pro-inflammatory cytokines and chemokines (Ccl7, Ccl12 and IL-27).
Conclusions: Macrophages from diabetic mice presented an inflammatory phenotype. Treatment with DHA suppressed the inflammatory state of the macrophages from diabetic 
mice.
Grants: This study is being submitted to an IUIS travel grant.

P.B.08.08
Low-grade inflammation associated with high risky individual for type 2 diabetes mellitus

Y. Tutuncu, M. Kanitez, N. Dinccag, K. Karsidag, I. Satman; 
Istanbul University,Istanbul Medical Faculty, Dept. Internal Medicine, Div.Endocrinology& Metabolism, Istanbul, Turkey.

Aim: It is known that low-grade inflammatory process plays an important role in insulin resitance (IR) and development of type 2 diabetes (T2DM). The aim of this study was to 
investigate the levels of inflammatory mediators in high risk individuals for T2DM.
Material and methods: We compared clinical and inflammatory markers in two groups. Group 1 is non-diabetic first degree relatives of T2DM individuals (n: 115, 53% female, mean 
age: 45.3±9.2 years); Group 2 is healthy individuals (n:91, 68% female, mean age: 46.1±9.5 years). We measured fasting plasma glucose and insulin. TNF-α, IL-6 , hsCRP, fibrinogen, 
uric acid (UA), ferritin and adiponectin (ApN) levels in fasting serum samples by ELISA. IR was evaluated quantitatievely by HOMA-IR equation.
Results: Mean HOMA-IR was higher in Group 1 than Group 2 (mean±SD: 2.5±1.5 vs. 1.9±0.9; p=0.02). Ferritin levels were higher in Group 1 than Group 2 (67.3±61.6 vs. 47.4±63.8; p= 
0.014 mg/dl). Serum levels of inflammatory biomarkers are shown in Table.

Group 1 
Mean (SD)

Group 2 Mean (SD) p

IL-6 (pg/ml) 0.61 (1.5) 0.37 (0.46) 0.051
hs-CRP (mg/dl) 3.6 (2.9) 2.39 (1.7) 0.056
ApN (ng/ml) 7.1 (9.3) 25.3 (18.0) 0.000
TNF- α (pg/ml) 1.49 (2.47) 0.80 (0.99) 0.274
Ferritin (ng/ml) 67.3 (61.6) 47.4 (63.8) 0.014
Uric acid (mg/dl) 4.4 (1.2) 4.3 (1.0) 0.419
Fibrinogen (mg/dl) 4.0 (1.0) 4.0 (1.4) 0.969

FPG was positively correlated with TNF-α, IL-6 and UA. ApN negatively correlated with HOMA-IR .
Mean UA level was higher in men than women in both groups. (Men and women: Group 1: 5.0±1.1 and 3.81±1.1 mg/dl; p= 0.0001 vs. Group 2: 4.8±1.0 and 4.0±0.9 mg/dl; p=001). UA 
levels were positively correlated with FPG, ferritin and negatively correlated with ApN.
Conclusion: Our study showed that IR was associated with inflammatory mediators in high risk individuals. UA levels may related to the glucose metabolism.

P.B.08.09
NK cells link obesity-induced adipose stress to inflammation and insulin resistance

F. M. Wensveen1, V. Jelenčić1, M. Šestan1, S. Valentić1, T. Turk Wensveen2, S. Theurich3, A. Glasner4, D. Mendrila5, D. Štimac5, T. F. Wunderlich3, J. Brüning3, O. Mandelboim4, B. Polić1; 
1Univ. of Rijeka, School of Medicine, Rijeka, Croatia, 2Rijeka Clinical Hospital center, Rijeka, Croatia, 3Max Planck institute Cologne, Cologne, Germany, 4The Lautenberg Center for General 
and Tumor Immunology, Jerusalem, Israel, 5Rijeka Clinical Hospital Center, Rijeka, Croatia.

An important cause of obesity-induced insulin resistance is chronic systemic inflammation originating in visceral adipose tissue (VAT). VAT inflammation is associated with 
accumulation of pro-inflammatory adipose tissue macrophages, but the immunological signals that trigger their accumulation remain unknown. We found that a phenotypically 
distinct population of tissue-resident natural killer (NK) cells represented a crucial link between obesity-induced adipose stress and VAT inflammation. Obesity drove the up-regulation 
of ligands of the NK cell activating receptor NCR1 on adipocytes, which stimulated NK cell proliferation and interferon γ (IFN-γ) production and in turn triggered the differentiation 
of pro-inflammatory macrophages and promoted insulin resistance. Deficiency of NK cells, NCR1 or IFN-γ prevented the accumulation of pro-inflammatory macrophages in VAT and 
greatly ameliorated insulin sensitivity. Thus NK cells represent key regulators of macrophage-polarization and insulin resistance in response to obesity-induced adipocyte stress.

P.B.08.10
Modulation of Sphingosin-1-Phosphate receptor 1 in Non-Obese Diabetic mouse T-cell migration disorders

J. P. Lemos1, S. Smaniotto2, C. V. Messias1, V. Cotta-de-Almeida1, M. Dardenne3, W. Savino1, D. Mendes-da-Cruz1; 
1Oswaldo Cruz Foundation/ Fiocruz, Rio de Janeiro, Brazil, 2Federal University of Alagoas, Maceió, Brazil, 3Paris Descartes University, Paris, France.

Introduction: NOD mice spontaneously develop type 1 diabetes following T cell-dependent destruction of pancreatic beta cells. Several alterations are observed in NOD thymus, 
as the formation of giant perivascular spaces (PVS) filled with CD4+, CD8+ and CD4+Foxp3+ T cells. NOD thymocytes have a reduced expression of the VLA-5 integrin and decreased 
migration towards fibronectin, suggesting that this defect could be involved in cell retention. Several reports show the essential role of the Sphingosine-1 Phosphate receptor 1 (S1P1) 
on T cell exit from thymus. Thus, we investigated the role of S1P1-mediated interactions in NOD intrathymic migration disorders.
Material and Methods: We used 12-16 weeks aged NOD and C57BL/6 mice to perform phenotypic and functional assays.
Results: We observed by flow cytometry, a lower S1P1 expression on VLA-5neg mature CD4+CD62Lhi and CD8+CD62Lhi NOD thymocytes, which bear the phenotype of the cells retained 
within giant PVS. By contrast, VLA-5pos thymocytes did not present significant differences in S1P1 expression when compared with C57BL/6. In functional assays, we observed that 
NOD CD4+CD62LhiVLA-5neg and CD8+CD62LhiVLA-5neg thymocytes migrate less towards different concentrations of sphingosine-1 phosphate. In contrast, CD4+CD62LhiVLA-5pos and 
CD8+CD62LhiVLA-5pos NOD thymocytes have increased migratory ability.
Conclusion: S1P1 is less expressed on NOD thymocytes and consequently affects cell migration. Our data also suggest that VLA-5 possibly modulate S1P1 activity. In this context, S1P1 
can be a potential candidate for a better understanding of migratory disorders observed in NOD mice as wells as in type 1 diabetes pathophysiology.
Financial Support: FAPERJ, CNPq and Fiocruz.

P.B.08.11
Elevated frequencies of CD14brightCD16+ and CD14dimCD16+monocytes in patients with type 1 diabetes may predispose to the development of diabetic retinopathy

M. Ryba-Stanisławowska1, U. Juhas1, B. Słomiński1, M. Myśliwiec2, J. Myśliwska1; 
1Medical University of Gdańsk, Department of Immunology, Gdańsk, Poland, 2Medical University of Gdańsk, Department of Pediatrics, Endocrinology and Diabetology, Gdańsk, Poland.

Monocytes are heterogeneous cell population and can be divided into two main subsets based on CD16 expression - CD16- and CD16+. However CD16+ population can be further 
subdivided into CD14brightCD16+ (intermediate) and CD14dimCD16+ (non-classical) cells. It was shown that CD16+ monocytes are are expanded in different kinds of inflammatory 
and autoimmune diseases, however there is no data on the relationship between CD16+ subsets in patients with type 1 diabetes and development of late microvascular complications. 
Therefore the study aimed to analyze the CD14brightCD16+ and CD14dimCD16+ monocyte subsets in juvenile-onset complication-free diabetes mellitus type 1 patients in the context 
of their association with microvascular diseases - retino and nephropathy.
Our study revealed that the values of CD14brightCD16+ and CD14dimCD16+ monocytes were significantly higher in patients with type 1 diabetes than in the healthy control group.
We performed an analysis of the relationship between CD16+ monocyte subsets and the clinical parameters that can predict development of microangiopathies and we found that 
type 1 diabetic patients with increased peripheral blood CD16+ monocytes are at increased risk of retinopathy development.
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P.B.08.12
Anti-diabetic properties of compound a, a selective glucocorticoid receptor agonist

M. Vujicic, T. Saksida, I. Nikolic, I. Stojanovic, S. Stosic-Grujicic; 
Institute for Biological Research “Sinisa Stankovic”, University of Belgrade, Belgrade, Serbia.

Introduction: Type 1 diabetes (T1D) is an autoimmune disease which results from destruction of insulin-producing pancreatic beta cells. Compound A (CpdA), or 2-(4-acetoxyphenyl)-
2-chloro-N-methyl-ethyl-ammonium chloride, is a stable analogue of the hydroxyl phenyl aziridine precursor found in the Namibian shrub Salsola tuberculatiformis Botschantzev. It 
is a glucocorticoid receptor ligand which down-modulates pro-inflammatory gene expression via trans-repression mechanism but without physically binding to DNA. CpdA displays 
anti-inflammatory and immunomodulatory properties. We investigated potential effect of CpdA on T1D.
Methods: The utility of CpdA in T1D prevention was evaluated in vivo through its prophylactic administration to male C57BL/6 mice that received multiple low doses of streptozotocin 
(MLDS) for T1D induction and in vitro through its addition to primary mitogen-activated spleen, lymph node, or peritoneal cells of C57BL/6 mice, or to murine pancreatic islets and 
insulinoma cell lines. The effect of CpdA on disease development was studied by measuring blood glucose and insulin level, histopathological examination, cytokine production and 
cell viability.
Results: Prophylactic in vivo therapy with CpdA conferred protection against development of T1D in mice by dampening the M1/Th1/Th17 immune response and switching it towards 
anti-inflammatory M2/Th2/Treg profile, thus preserving beta cell function.CpdA modulated immune cell-derived cytokine production in vitro, but did not preserve beta cells from the 
cytotoxic action of inflammatory cytokines.
Conclusion: Anti-diabetic properties of CpdA are mediated through modulation of immune cell-mediated pathways, without effect on target beta cells. These findings provide basic 
information for the therapeutic use of selective GR agonists in the amelioration of islet-directed autoimmunity.
(Project ON173013)

P.B.08.14
Anti-citrullinated protein antibody binding profile to Fc gamma receptors

A. C. Kempers1, M. R. Nejadnik2, Y. Rombouts1,3, W. Jiskoot2, T. W. Huizinga1, R. E. Toes1, H. U. Scherer1; 
1LUMC, Leiden, Netherlands, 2LACDR, Leiden, Netherlands, 3CNRS UMR 8576, Villeneuve d’Ascq, France.

Introduction: In rheumatoid arthritis (RA), anti-citrullinated protein antibodies (ACPA) are highly disease-specific biomarkers with suggested involvement in RA pathogenesis. 
However, their exact role in the disease process remains unidentified. As antibody effector functions can be Fc mediated, we studied the binding of ACPA immune complexes (ICs) 
to Fc gamma receptors (FcγRs).Materials and Methods: ACPA-IgG and non citrulline-reactive IgG (ncIgG) were isolated from plasma and synovial fluid of RA patients by affinity 
chromatography. After IgG1 purification, ICs were generated using F(ab’)2 anti-human IgG F(ab’)2 antibodies or citrullinated fibrinogen. ICs were incubated with CHO cell lines stably 
transfected with different human FcγRs or neutrophils from healthy donors. IC binding to FcγRs was analysed by flow cytometry. ACPA-IgG1 and IgG1 Fc glycosylation was measured 
by mass spectrometry.Results: On CHO cells transfected with human FcγRs, ACPA-IgG1 and ncIgG1 ICs predominantly bound to the activating FcγRs I and IIIA(V176). Strikingly, ACPA-
IgG1 showed reduced binding to FcγRIIIA when compared to ncIgG1. This corresponded to enhanced core fucosylation of the ACPA-IgG1 Fc tail. On human neutrophils, enhanced 
ACPA-IC binding was observed upon activation with interferon gamma. This was paralleled by de novo expression of FcγRI, while the expression levels of FcγRII and FcγRIII remained 
unchanged. Of interest, ACPA-IC binding to neutrophils could be reduced but not completely inhibited by blocking FcγRII.Conclusions: ACPA-IgG1 IC bind to activating FcγRs, which 
implies enhanced immune activating effects. Next to effects mediated via FcγRIIA, our data suggest a potential role for FcγRI and FcγRIIIA.

P.B.08.15
the effect of il-23 levels on clinical and laboratory parameters of patients with ankylosing spondylitis

B. Elbey1, U. C. Yazgan2, M. A. Sarıyıldız3; 
1Dicle Univercity, Faculty of Medicine,Department of Immunology, Diyarbakir, Turkey, 2Dicle Univercity, Faculty of Medicine,Department of Physiology,, Diyarbakir, Turkey, 3Dicle Univercity, 
Faculty of Medicine,Department of Physical medicine and rehabilitation, Diyarbakir, Turkey.

Objectives: In the present study, we aimed to investigate the relationship between IL-23 and the clinical and laboratory parameters in patients with ankylosing spondylitis (AS). At the 
same time, we aimed to investigate the relationship between IL-23 levels and disease related variables in patients with AS.
Methods: 38 AS patients (33 male/5 female) and 42 healthy controls (32 male/10 female) were enrolled in the study. As laboratory findings, erythrocyte sedimentation rate (ESR), 
c-reactive protein (CRP), and interleukin 23 ( IL-23) values were noted. Bath AS disease activity index, bath AS functional index, visual vnalog scale, and quality of life in patients with 
AS scales of the patients were measured.
Results: The mean age of the AS group and the control subjects were 32.4 ± 7.06 and 30.0 ± 6.24 years, respectively. The ESR, CRP, and IL-23 levels were significantly higher in the AS 
group compared to those of the healthy controls (p < 0.001, p < 0.013, p < 0.012, respectively). There was a significant correlation between ESR, CRP, and IL-23 levels in patients with 
AS (r = 0.328, p = 0.030 and r = 0.392, p = 0.008 respectively). While 12 subjects (31.5%) were positive for peripheral arthritis, 26 patients were negative (68.4%). The IL-23 levels were 
significantly higher in the group that was positive for peripheral arthritis (p < 0.05)
Conclusion: IL-23 may play a role in the progression and/or pathogenesis of AS and is most likely involved inthe joint problems independent of the classic inflammatory response 
measures.

P.B.08.16
Anti-dsDNA and anti -C1q autoantibodies in lupus nephritis

S. Blazickova1,2, I. Stiborova3, V. Kral3, J. Rovensky4; 
1Laboratoria Piestany, Piestany, Slovakia, 2Faculty of Health and Social Work, University of Trnava, Trnava, Slovakia, 3Centre of Immunology and Microbiology, Institute of Public Health, 
Usti nad Labem, Czech Republic, 4National Institute of Rheumatology, Piestany, Slovakia.

Lupus nephritis (LN) is the first clinical SLE manifestation in up to 10% of patients. Untreated cases very often lead to patient´s death, therefore it is important to use markers sensitive 
and specific enough for the diagnosis and follow-up of nephritis. Renal involvement spectrum varies from asymptomatic proteinuria or hematuria to overt nephritic and nephrotic 
syndromes. Proteinuria (PU) is most common manifestation, other conventional clinical parameters are creatinine clearance, urine sediments, anti-dsDNA and complement levels. 
Novel biomarkers are necessary to enhance the diagnostic, treatment response monitoring and early renal flares detection.
Levels of antibodies to dsDNA, nucleosomes and C1q complement component were determined and correlated with PU and creatinine.
The highest anti-C1q level was observed in group with active LN (PU>2.0g/24h). Levels of anti-C1q correlated with serum creatinine and proteinuria. Values of anti-C1q in SLE patients 
with inactive LN did not differ from the levels of anti-C1q in control group. The highest anti-dsDNA levels were observed in the group with PU>2.0g/24h, but there was not any 
statistically significant difference with control group. The lowest anti-dsDNA levels were detected in the patients group with inactive LN. Levels of anti-nucleosomal antibodies were 
comparable to finding of anti-dsDNA levels.
The degree of renal impairment affects laboratory findings in urine. In our study, proteinuria was chosen as a renal damage marker in SLE patients. The results of study correspond 
with the results of other studies. According to these data, we conclude that proteinuria and hematuria but also anti-C1q antibodies are important markers of LN.

P.B.08.17
Immunodiagnostic Significance of anti-RA33 antibodies in Saudi Patients with Rheumatoid Arthritis

J. A. Al-Mughales; 
Department of Microbiology and Immunology; Faculty of medicineKingabdulaziz University, Jeddah, Saudi Arabia.

The primary objective of this study was to evaluate and compare the immunodiagnostic significance and utility of anti-RA33 with anti-cyclic citrullinated peptide (Anti-CCP) 
rheumatoid factor (RF) and C-reactive protein (CRP) in Saudi patients with rheumatoid arthritis (RA) patients.
Methods: This was a prospective controlled clinical study conducted at King Abdul Aziz University tertiary medical centre. The sera of 41 RA patients, 31 non-RA patients and 29 
healthy controls were collected. Anti-RA33 and Anti-CCP were measured using commercially available ELISA principle kits. RF and CRP were measured using nephelometry.
Results: Anti-RA33 antibodies had the lowest positive and negative predictive values and showed a sensitivity of 7.32% with 95.12% specificity. Of the other three markers including 
anti-CCP antibodies; CRP and RF, only anti-CCP showed specificity of 90.4 6% with sensitivity of 63.41% compared to non RA patients + healthy control. There was a significant 
correlation with Rheumatoid factor positivity with anti-CCP. With respect to CRP, a notable correlation was seen only between anti-RA33.
Conclusion: Compared to the C-reactive proteins, rheumatoid factor and anti-CCP antibodies; the anti-RA33 auto-antibodies; seems less reliable immunodiagnostic test in RA.
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P.B.08.18
Induction of joint-associated myeloid lineage cells by chronic inflammation in collagen induced arthritis

D. Flegar, N. Kovacic, T. Kelava, A. Sucur, K. Zrinski Petrovic, S. Ivcevic, A. Markotic, V. Katavic, D. Grcevic; 
University of Zagreb School of Medicine, Zagreb, Croatia.

Introduction. Collagen induced arthritis (CIA) is a mouse model for human rheumatoid arthritis characterized by chronic inflammatory response and enhanced osteoresorption. We 
aimed to dissect systemic and local changes of immune cell populations, which could subsequently mediate increased osteoclast recruitment, differentiation and activity.
Methods: C57BL/6 mice were immunized with chicken type II collagen emulsified in complete Freund’s adjuvant, followed by a booster dose. Development of arthritis was confirmed 
by detection of anti-collagen antibodies (IgG1 and IgG2a) and clinical scoring up to 70 days. Spleen, periarticular bone marrow and tarsometatarseal part of hind paws were analyzed 
by a series of hematopoietic markers (CD3, CD4, CD8, B220, NK1.1, CD11b, CD115, Gr-1) to determine changes in lymphoid and myeloid populations as well as osteoclast progenitor 
(OCP) phenotype using flow-cytometry.
Results: Immunized mice developed arthritis with incidence of 60 to 70% (maximum score 14/16). Flow-cytometry showed highly induced myeloid lineage populations in local 
arthritis-affected sites, particularly lymphoid-negative CD11b+/Gr-1+ subset that comprised 49±12.7% of cells in CIA compared to 24±4.1% in controls. In contrast, peripheral 
hematopoietic lineages were not significantly affected by arthritis. Frequency of OCPs (CD3-B220-NK1.1-CD11b+CD115+) was also increased in local arthritis-affected sites 
(1.18±0.48% in controls, 2.97±0.80% in CIA). OCPs were further characterized by the expression of CCR2 and RANK.
Conclusions: Our results indicate that the myeloid lineage is induced in joint-associated areas by CIA, with no significant changes at the systemic level. This increase possibly 
contributes to the higher production of proresorptive mediators and enhanced osteoclast recruitment and activity in arthritis.

P.B.08.19
Differential anti-inflammatory effects of omega unsaturated fatty acids on collagen-induced arthritis in the mouse

P. Pérez-Martínez, P. Arce-Paredes, V. G. Hernández-Chávez, O. Rojas-Espinosa; 
Instituto Politécnico Nacional, México, D.F, Mexico.

Introduction. The Mediterranean diet (MD) has been linked to a reduced risk of developing degenerative diseases, including atherosclerosis, heart stroke, diabetes, arthritis and 
cancer. There are many reports on the beneficial effects of MD, however, only a few scientific investigations have been conducted to validate this impression. Foods such as fish, olive 
oil, nuts, etc., contain variable amounts of omega (ω-3, ω-6, and ω-9) unsaturated fatty acids (UFAs). In arthritis, in spite of the relatively few studies of these UFAs in the prevention 
or treatment of the disease, the idea of a beneficial effect has prevailed.
Methods. In the present study, the effects of three purified relevant UFAs − docosahexaenoic acid (DHA, ω-3), arachidonic acid (AA, ω-6), and oleic acid (OA, ω-9) − in the 
development of arthritis were simultaneously investigated in a model of collagen-induced arthritis in the mouse. DBA-1 mice were immunized with chicken collagen type II (C-II) and 
were subsequently treated with the ω-UFAs, and monitored, for 53 days.
Results. It was observed that OA showed the strongest anti-inflammatory effect, surpassing the effects of DHA or AA. The anti-inflammatory activity was assessed from paw-
thickness kinetics and from inflammation indices monitored over 53 days of treatment, and the morphometric measurements were correlated with the histopathology of the paws. 
Dexamethasone completely inhibited the development of arthritis. Oleic acid also distinctly depressed the lymphoproliferative (cell mediated)- and the humoral (antibody-mediated)- 
response to C-II.
Conclusion. OA more than DHA showed a marked anti-inflammatory effect in the CIA in the mouse.

P.B.08.20
The role of autoantibodies in microvascular disease in Systemic Sclerosis (SS) patients

I. Gkougkourelas, A. Sarantopoulos, K. Tselios, M. Pantoura, P. Boura; 
Hippokration General Hospital, Thessaloniki, Greece.

Background and objective: Vasculopathy plays a critical role in the pathogenesis of SS, while different capillaroscopic patterns are probably predictive of future organ involvement. 
However, there is limited evidence about the association of Scl-70 antibodies with the duration of the disease, the capillaroscopic pattern and the interstitial lung disease, a correlation 
which was investigated with this study.
Patients and Methods: Twenty-two SS patients (male: female= 1:11, mean age= 42 years, mean disease duration= 3 years, diagnosis according to the 2013 EULAR criteria) were 
enrolled in the study. Nailfoldvideocapillaroscopy (NVC) was used to stratify patients to early, active or late capillaroscopic pattern. Anti-Scl-70 antibodies were measured with ELISA. 
Interstitial lung disease (ILD) was assessed by high-resolution computed tomography of the thorax and/or catheterization. Due to sample size, descriptive statistics were used.
Results: Eleven patients (50%) had early capillaroscopic pattern, 7/22 (31.8%) had active pattern and 4/22 (18.2%) had late pattern. Disease duration, autoantibody distribution and ILD 
occurrence in these subgroups is shown in table 1.
Conclusions: Late stages of NVC-defined vasculopathy are associated with increased frequency of anti-Scl-70 positivity and interstitial lung disease. These findings support the 
hypothesis that vasculopathy might play a crucial role in the initial pathophysiologic process in early SS that subsequently participates to the autoimmunity process and organ 
damage. Possibly microvascular disease starts before autoantibodies appearance, being a bad predicting factor afterwards.

Table 1: correlation of antibodies with ILD and capillaroscopic pattern

Early scleroderma(n=11) Active scleroderma(n=7) Late scleroderma (n=4)

Mean age 32 48 5

Mean disease duration 1 3 8

Anti-Scl-70 (+) 7 (63.6%) 5 (71.4%) 4 (100%)

ILD 2 (18.2%) 4 (57.1%) 3 (75%)

P.B.08.21
The comparison two educational methods (based on Empowerrment model) on knowledge and metabolic control of patients with diabetes mellitus type 2

S. Pedramrazi1, M. Sadeghi2; 
1Tehran University Of Medical Science, Tehran, Iran, Islamic Republic of, 2Shahrood University Of Medical Science, Shahrood, Iran, Islamic Republic of.

The purpose of this study is the comparisson two educational methods on knowledge and metabolic control of patients with diabetes mellitus type 2
Methods: This study is a clinical-trial in which 153 type 2 diabetic patients were randomly divided into 3 groups: control group (A), patient-Centered intervention (B) and family-
Centered intervention (C). Before intervention and 3 month after that, a knowledge questioner was about diabete and HbA1C test was developed. Intervention began Centered on 
patient-Centered empowerment education and family-Centered empowerment in groups B and C respectively. Routine education was done in group A. To do the data analysis spss v. 
16, x2 and ANOVA has been used.
Findings: No significant differences were noticed among the 3 groups before the intervention, as demographic factors show (p>0.05). No significant difference was noticed between 
patients knowledge and HbA1C degree too (p>0.05), but a significant difference was between these two factors after intervention (p<0.001). A significant difference was between 
their knowledge and HbA1C degree in groups B and C compared with control group (p<0.05). Although there were no significant difference between group B and C, but Coefficient 
changes showed more decrease in HbA1C degree in group C in comparison with group B.
Conclusion: This study revealed that nursing education Centered on patient and family empowerment will have a positive effect on metabolic control. Taking the importance of the 
family role in management and controlling chronic diseases such as diabetes into consideration this pattern of education recommend a necessity to reach to better metabolic control.

P.B.08.22
A study of dietary intervention in rheumatoid arthritis patients with stable disease receiving anti-TNF alpha therapy

R. Paganelli, P. Volpe, M. D’Urbano, E. Celletti, M. Guagnano; 
Dept. of Medicine and Sciences of Aging, University “G. D’Annunzio” and Ce.S.I, Chieti scalo, Italy.

Diet has a role in modulating intestinal microbiome and systemic inflammatory diseases. Different kinds of diet could influence chronic inflammation. Adipokines have a role in the 
control of inflammation.
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We evaluated changes of adiponectin, leptin, TNF-alpha, BMI, ESR, PCR, VAS, DAS 28, BASFI, BASDAI and MASES in patients affected by long-standing arthritis treated with 
conventional therapy, subject to balanced versus meat, gluten and lactose free diet. 28 patients entered the study (3 months)11 affected by Rheumatoid Arthritis (RA), 14 by Psoriatic 
Arthritis (PsA) and 3 by ankylosing Spondylitis (AS); 4 patients were males (age 55.0 ± 9.4 yrs), while 24 were female (52.5 ± 7.8 yrs). 12 patients underwent balanced diet, while 16 of 
them underwent the exclusion one. In female patients affected by RA a statistically significance between T0 and T1 values of BMI and leptin (p<0.01), ESR and HAQ (p=0.05) was seen; 
in PsA statistically significant differences between T0 and T1 values for BMI, HAQ and leptin with p<0.01, VES with p=0.05. Significant reductions of HAQ and VAS at T1 were found 
with exclusion diet. Leptin and BMI had statistically significant reductions in both groups. Correlations between different parameters showed significant correlations in privative diet 
of PsA patients.
Multicentric studies or more clinically homogeneous groups of patients are necessary to get more univocal and clinically relevant results.

P.B.09 (Chronic) Inflammatory Joint Diseases - Part 1

P.B.09.01
New microRNAs induced by AhR activation in Th17 cells implicated in arthritis

P. B. Donate, K. A. De Lima, J. Talbot, R. S. Peres, D. C. Nascimento, R. D. Oliveira, S. L. Almeida, J. C. Alves-Filho, T. M. Cunha, P. Louzada-Junior, F. Q. Cunha; 
School of Medicine of Ribeirão Preto, Center of Research in Inflammatory Diseases (CRID), University of São Paulo, Ribeirão Preto, Brazil.

Introduction: Rheumatoid arthritis (RA) is a complex multifactorial autoimmune disorder and Th17 cells have a central role in the induction and progression of the disease. 
Environmental factors as cigarette smoke may exacerbate the symptoms of RA. AhR is a transcription factor activated by ligands that mediates toxicity of environmental 
contaminants, and its activation participate in the differentiation and activation of Th17 cells. However, the mechanisms of AhR-mediated immune regulation remain poorly 
understood. In this context microRNAs are important modulators of protein-encoding genes expression at post-transcriptional level. Their contributions in the differentiation and 
activation of immune cells, and also in the pathogenesis of diseases, have been extensively studied. Our objective is to determine the miRNAs induced after the AhR activation, their 
roles in Th17 and the implications in arthritis. Methods and results: We differentiate TH17 cells in vitro and TCD4+IL-17+ cells were collected for microarrays hibridization after 24hs 
with AhR agonist FICZ. We identify induced microRNAs after AhR activation, highly conserved between mice and human. AhR inhibition with antagonist decreases their expression. 
All the microRNAs were detected in experimental arthritis mice models and their expression also increases in RA patients compared to health individuals. Conclusion: Our results 
identified novel miRNAs induced by AhR activation in Th17 cells implicated in arthritis. These data will contribute to a better understanding of the genetics and molecular basis of the 
AhR activation, related to the development and activation of Th17 cells in RA. Grant #2012/02438-0, #2013/08216-2 São Paulo Research Foundation (FAPESP).

P.B.09.02
Resident monocytes are critically important for tissue destruction in arthritis

A. Puchner, V. Saferding, E. Goncalves-Alves, M. Bonelli, N. Binder, C. Steiner, S. Hayer, B. Niederreiter, J. S. Smolen, K. Redlich, S. Blüml; 
Medical University of Vienna, Vienna, Austria.

Bone destruction in rheumatoid arthritis is mediated by osteoclasts, which are derived from precursor cells of the myeloid lineage. Although there is much known about mature 
osteoclasts, the identity of an osteoclast precursor population and its regulation by inflammatory cytokines during arthritis is poorly understood.
Here we show that during TNF-driven arthritis monocytes, in particular resident non-classical monocytes (CD115+Ly6ClowCCR2-), are elevated in blood before the onset of clinical 
symptoms and remain elevated throughout. Upon sorting resident and inflammatory monocytes (CD115+Ly6ChighCCR2+) from blood, we demonstrate that resident monocytes 
are more potent to form osteoclasts ex vivo. In addition, the number of resident monocytes in blood positively correlated with histological signs of joint destruction, such as area of 
erosion and number of osteoclasts in arthritic hind paws, while the number of inflammatory monocytes did not correlate at all with those parameters. These correlations could be 
observed also in another model of inflammatory arthritis, K/BxN serum transfer arthritis. Next, we crossed CCR2 deficient mice, which lack circulating inflammatory monocytes, into 
hTNFtg animals. In line with our in vitro data, hTNFtg mice lacking CCR2 showed even enhanced local bone erosion and osteoclast generation.
Resident non classical monocytes with osteoclastogenic potential are elevated during chronic inflammatory arthritis and the numbers in blood correlate with histological markers of 
joint destruction in models of inflammatory arthritis. Therefore these cells may provide a biomarker for erosive inflammatory arthritis and even a possible target for therapeutically 
intervention.

P.B.09.03
HLA-G, E and F polymorphisms and rheumatoid arthritis: Are there links ?

H. Ben Yahia1, L. Ben Othmane2, A. Laaribi1, A. Bouaziz3, H. Tlili4, B. Charfeddine2, I. Zidi1; 
1Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 2Biochemistry department, Faculty of Medicine of Sousse, 
Sousse, Tunisia, 3Ecole supérieure des Sciences et Techniques de la Santé de Sousse, Sousse, Tunisia, 4Groupement de sante de base, Sousse, Tunisia.

Introduction: HLA molecules particularly have been associated to several autoimmune and inflammatory diseases such as rheumatoid arthritis (RA). The implication of HLA Ib 
molecules in the development of autoimmune diseases is probably related to its immunosuppressive role.
Materials and methods: We analyzed the possible association between HLA-G 14bp Insertion/Deletion (Ins/Del) and +3142C>G polymorphisms, HLA-E 01:01/01:03 A>G polymorphism 
and HLA-F 01:02 T>C, 01:03 C>T and 01:04 A>C polymorphisms and their compounding haplotypes in susceptibility to develop RA in Tunisian population. The participants enrolled in 
this study were 68 RA patients and 79 healthy controls..
Results: The 14pb-HLA-G Ins allele and the Ins/Ins genotype were significantly associated to increased risk for RA [OR =1.682, P=0.028 and OR =4,022, P=0.00013; respectively]. 
Moreover, the +3142C>G-HLA-G G allele as well as the G/G genotype significantly increase the susceptibility to develop RA [OR =1,647, P=0.035 and OR =3,392, P=0.0060; 
respectively]. We found that all the RA patients and controls do not have the allele F 01:02 and only 2 controls have the F 01:04 allele. Regarding the F 01:03 allele, the statistical 
analysis showed an association between the allele C, the genotype C/C and RA [OR =2.326, P=0.0018; and OR =2,730, P=0.0283; respectively]. Elsewhere, the HLA-E01:01 and HLA-E 
01:03 are the most represented allele in RA population. No risk haplotypes were revealed.
Conclusion: This study demonstrates that the 14bp-HLA-G Ins/Del, +3142 C>G-HLA-G, and HLA-F 01:03 C>T polymorphisms are associated to PR disease in Tunisian population.

P.B.09.04
Chemokines and their receptors on osteoclast progenitor cells are involved in pathogenesis in rheumatoid arthritis

A. Sucur, Z. Jajic, M. Artukovic, A. Stipic Markovic, S. Ivcevic, D. Flegar, T. Kelava, V. Katavic, N. Kovacic, D. Grcevic; 
University of Zagreb School of Medicine, Zagreb, Croatia.

Introduction: Joint destruction in rheumatoid arthritis (RA) involves infiltration and activation of osteoclasts. Human osteoclast progenitors (OCPs) exhibit chemotaxis and synovial 
compartment in RA expresses different chemokines. We aimed to define chemotactic signals by analyzing expression of chemokine receptors on OCPs, chemokine levels and to 
assess differentiation potential of OCPs.
Materials and methods: Mononuclear cells were separated from peripheral blood of healthy controls and RA patients. Phenotype of OCPs (CD3-CD19-CD56-CD11b+CD14+) was 
determined using flow cytometry for following chemokine receptors: CCR1, CCR2, CCR4, CXCR4. Chemokine ligand concentrations (CCL2, CCL3, CCL4, CCL5, CXCL9, CXCL10) were 
measured in serum and synovial fluid using flow cytometry bead based array. OCPs were sorted and cultured with M-CSF and RANKL. After two weeks, cells were stained for TRAP 
enzyme and positive, mature, osteoclasts were counted.
Results: Human peripheral blood OCPs similarly expressed chemokine receptors CCR1, CCR2, CCR4 and CXCR4 in RA and healthy subjects. However, CCL2, CXCL9 and CXCL10 serum 
levels were higher in RA, while CCL4 and CXCL10 concentrations were significantly higher in synovial fluid compared to RA serum levels. Cell culture revealed no significant differences 
between RA and control group.
Conclusions: Although differentiation potential and receptor expression of RA OCPs is similar to control, levels of several chemokines are upregulated, indicating a possible 
chemotactic mechanism of OCP migration to affected joints specifically associated with RA. In parallel, we are determining the cell population responsible for increased chemokine 
production, most probably of the monocyte/macrophage lineage, which is induced in RA by chronic inflammation.

P.B.09.05
Osteoclastogenic potential of blood and bone marrow plasma from rheumatoid arthritis and osteoarthritis patients

A. Radzikowska1, M. Plebanczyk1, W. Kurowska1, T. Burakowski1, A. Nowakowska-Plaza2, P. Maldyk3, P. Gluszko2, W. Maslinski1; 
1Department of Pathophysiology and Immunology, Institute of Rheumatology, Warsaw, Poland, 2Rheumatology Clinic, Institute of Rheumatology, Warsaw, Poland, 3Rheumoorthopaedic 
Clinic, Institute of Rheumatology, Warsaw, Poland.

Introduction: Alterations of OPG/RANKL ratio are critical in bone pathology in RA. Therefore the aim of this study was to investigate the osteoclastogenic potential of RA and OA 
blood and bone marrow plasma.
Materials and Methods: Bone marrow samples were obtained during routine total hip replacement surgery. Levels of soluble RANKL and osteoprotegerin (OPG) in bone marrow 
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plasma were evaluated by ELISA. To compare the osteoclastogenic potential of RA and OA blood and bone marrow plasma, adherent PBMCs isolated from healthy blood donors were 
cultured for 15-21 days in the presence of heat inactivated plasma. Osteoclasts differentiation was examined by TRAP staining and calcified matrix resorption activity.
Results: Significantly higher levels of soluble RANKL in blood plasma from RA than from OA were observed, which correlated with disease activity. A tendency to higher 
osteoclastogenic potential of RA plasma was reflected by stronger resorptive activity of osteoclasts in comparison to OA. Interestingly, RA blood plasma promotes enhanced 
differentiation of monocytes into large osteoclasts (≤ 10 nuclei). Both RA and OA bone marrow plasma stimulated differentiation of osteoclasts. The osteclastogenic potential was 
comparable between OA and RA, despite higher level of soluble RANKL in RA bone marrow plasma. Bone marrow soluble RANKL may originate from membrane form shed during 
inflammation, as monocytes and T-lymphocytes exert significantly lower RANKL surface expression.
Conclusions: RA blood plasma has stronger osteoclastogenic property than OA. Bone marrow plasma promotes osteclastogenesis without significant differences between RA and OA.

P.B.09.06
Increased levels of peptidylarginine deiminase 2 (PAD2) in plasma and synovial fluid from rheumatoid arthritis patients: Association with disease activity and inflammatory 
markers

D. Damgaard1,2, L. Senolt3, C. H. Nielsen1,2; 
1Institute for Inflammation Research, Department of Infectious Diseases and Rheumatology, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark, Copenhagen, 
Denmark, 2Section for Periodontology, Microbiology and Community Dentistry, Department of Odontology, Faculty of Health and Medical Sciences, University of Copenhagen, Copenhagen, 
Denmark., Copenhagen, Denmark, 3Institute of Rheumatology and Clinic of Rheumatology, 1st Faculty of Medicine, Charles University in Prague, Czech Republic, Prague, Czech Republic.

Introduction: Posttranslational conversion of arginine to citrulline in proteins, known as citrullination, is catalysed by peptidylarginine deiminases (PADs), of which five isoforms exist 
in humans. In rheumatoid arthritis (RA) ~75% of patients have HLA-molecules capable of binding citrullinated peptides and produce anti-citrullinated protein antibodies (ACPAs). It is 
unknown if extracellular citrullination in the joints contributes to RA pathogenesis.
Materials and Methods: Blood and synovial fluid (SF) samples were obtained from 39 RA patients and 40 patients with osteoarthritis (OA). PAD2 content and PAD activity were 
measured by means of in-house assays. TNF-α, IL-1β, IL-6, IL-8, IL-10, and IL-12 were measured using Luminex technology.
Result: PAD2 levels and PAD activity were higher in RA patient SF than in OA patient SF (p<0.0001 and p=0.03, respectably), as were all cytokine levels (p<0.0001-0.05). SF PAD2 levels 
were higher among ACPA-positive patients than among ACPA-negative patents (p=0.005). PAD2 levels in SF from RA patients correlated with disease activity expressed as DAS28 
(p<0.005). Moreover, SF PAD2 levels correlated with circulating CRP and ACPA levels, as well as with IL-6, IL-8 and IL-10 levels in SF (p<0.01). PAD2-content in plasma was higher 
among ACPA-positive patients than among ACPA-negative patients (p=0.01) and 40 healthy donors (p=0.002). Plasma PAD2 correlated with ACPAs (p=0.01).
Conclusion: Extracellular PAD2 levels in SF correlate with disease activity in RA patients. ACPA-positive RA patients have higher PAD2 levels in SF and plasma than ACPA-negative RA 
patients. The data suggest a role for extracellular PAD2 in the pathogenesis of RA.

P.B.09.07
Periodontal disease in subjects with risk to develop Rheumatoid Arthritis

J. Bello-Gualtero1, L. Hoyos G2, D. Castillo2, G. Lafaurie2, J. De Avila2, J. Londoño3, R. Valle-Oñate3, C. Romero-Sánchez4,5; 
1Biomab IPS, Bogotá, Colombia, 2UIBO Institute (Oral Basic Research Unit) School of Dentistry, Universidad El Bosque, Bogotá, Colombia, 3Spondyloarthropathy Group, Rheumatology 
Department, Hospital Militar/Universidad de La Sabana, Bogotá, Colombia, 4Universidad Militar Nueva Granada, Bogotá, Colombia, Bogotá, Colombia, 5UIBO Institute (Oral Basic Research 
Unit) School of Dentistry, Universidad El Bosque, Bogota, Colombia.

Introduction: To describe the periodontal condition, rheumatic condition, and presence of P. gingivalis in subjects at risk to develop arthritis (pre-RA), early rheumatoid arthritis (eRA) 
compared to paired control groups; and to establish the relation between periodontal condition and rheumatic activity markers.
Materials and Methods: Forty patients with eRA, 30 pre-RA patients and controls, were evaluated. All patients were assessed for periodontal disease, number of teeth and presence of 
P. gingivalis. Activity markers for rheumatic activity, RF, anti-CCP, rheumatic activity and function were assessed in all population. Comparisons between groups were performed.
Results: No statistical differences were found between periodontal condition in patients with pre-RA and eRA compared to control groups. Individuals with pre-RA have higher 
periodontal clinical indexes when compared to patients with eRA (percentage of sites with bag p = 0.032 and pocket depth p = 0.023). eRA patients with CRP levels above 9 mg/L were 
associated with ≥2mm clinical attachment level (p = 0.007) and the presence of P. gingivalis (p = 0.047). Higher CRP levels were associated with clinical attachment ≥4 mm, and severe 
periodontitis in pre-AR patients (p = 0.045 and p = 0.003 respectively).
Conclusion: These results demonstrate that both RA patients treated in early stages with moderate rates of rheumatic activity as well as individuals at risk of developing RA have CRP 
levels associated with periodontal clinical variables. In patients with risk factors for developing RA, clinical variables exist that can predict the progression to RA, suggesting a strict 
oral and rheumatic monitoring.

P.B.09.08
Long-term control of severe refractory polymyositis with sequential combined therapy with intravenous immunoglobulin, rituximab and mofetil mycophenolate

J. Carbone, M. Arraya, E. Fernandez-Cruz, E. Sarmiento; 
Hospital General Universitario Gregorio Marañon, Madrid, Spain.

Inflammatory myopathies are systemic inflammatory diseases. Involvement of immune mechanisms is supported by the presence of T cells, macrophages and dendritic cells in 
muscle tissue and by the presence of circulating autoantibodies. Anti-Jo-1 autoantibodies are present in a subgroup of polymyositis (PM) patients. These antibodies may activate the 
type I IFN system and high levels of B cell activating factor have been described. We report on a 42-year-old woman affected by Jo-1 associated PM resistant to conventional therapies 
who experienced long-term clinical improvement after sequential combined therapy with intravenous immunoglobulin (IVIG), rituximab and mofetil mycophenolate. The patient was 
dependent on medium/high dose corticosteroids and azathioprine for control of symptoms. Due to severe adverse reactions to corticosteroids, azathioprine associated leukopenia 
and IgG hypogammaglobulinemia, the patient started high doses of IVIG followed by rituximab and mofetil mycophenolate. No severe side effects were recorded. Minimization 
of corticosteroids was possible. Depletion of B-cells was obtained but anti-Jo-1 antibodies remained positive during follow-up. A long-term clinical benefit was observed during 10 
years of follow-up. There was no evidence of interstitial lung disease. The patient is receiving maintenance therapy with low dose prednisone (7.5 mg/day) and monthly low-dose IVIG 
infusions during the last 5-years. Persistence of anti-Jo-1 antibodies despite the use of rituximab suggest the presence of long-lived plasma cells in immunological niches. Targeted 
combined sequential immune based therapies can be necessary to achieve an improvement in selected cases of PM.

P.B.09.09
Utility of specific autoantibodies in the follow-up of rheumatoid arthritis

E. Vergara1, I. Alcalá1, C. Carrasco2, J. L. Álvarez2, J. M. Salazar2, M. Mota3, C. Rodríguez-Godoy4, D. Sanchez-Paré4, M. L. Vargas1; 
1Service of Immunology. Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, 2Service of Rheumatology. Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, 
3Departament of Mathematics. University of Extremadura, Badajoz, Spain, 4Service of Radiology. Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain.

Introduction: The utility of Anti citrullinated protein antibodies (ACPA) and rheumatoid factor (RF) the follow-up of early rheumatoid arthritis (RA) is controversial.
Objective: to investigate the longitudinal course of ACPA and RF during the first year after diagnosis of RA, to see their utility for the clinical follow-up.
Methods: The study population was 52 patients diagnosed with early RA with positive ACPA. Baseline, at 3, 6 and 12 month serum samples were analyzed by ACPA, RF, C reactive 
protein (CRP) and erythrocyte sedimentation rate (ESR). Values of DAS 28, SDAI and HAQ are reported as clinical activity markers.
To analyse the variations of the measured parameters, we express the values of each analytic and clinical parameter as “Variation Index” on the baseline value for each patient (VI (x 
month)= Value(x month) / Value(baseline).)
The statistical study was made through canonical correlation analysis and linear regresion.
Results: A high correlation between the group of clinical markers and the group of analytical variables is observed with a first canonical correlation of 0,96 (p<0,001) at 3 months and 
0,89 (p<0,001) at 12 months. The correlation is mainly determined by the relation between DAS 28 and HAQ with CRP and ESR. A correlation between the autoantibodies and the 
clinical markers is not found.
Conclusion: Repeated measurement of ACPA or RF during the first year after onset of RA does not offer additional information, so its quantification would not be indicated for follow-
up disease, which means a cost reduction in the Autoimmunity Laboratory

P.B.09.10
Anti-CCP antibodies as a reliable marker for predicting progression to rheumatoid arthritis

E. Pipi1, C. Tsalapaki2, S. Pomoni1, K. Soufleros1, G. Katsikas2, D. Kokkinou1, D. Kokkinou1, C. Sfontouris2, A. Tsirogianni1; 
1Immumology-Histocompatibility Dept. Evangelismos General Hospital, Athens, Greece, 2Rheumatology Dept. Evangelismos General Hospital, Athens, Greece.

Introduction: Rheumatoid arthritis (RA) is a chronic inflammatory joint disease, which leads progressively to permanent joint damage and disability. Since the disease may initially 
be indistinguishable from other forms of arthritis, a reliable serological biomarker for early diagnosis would facilitate patient management and treatment decision. Interestingly, 
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autoantibodies specific for RA can precede disease development, thus we assessed the predictive value those antibodies in patients with undifferentiated arthritis (UA). Materials and 
methods: In a prospective study, the levels of RF, anti-MCV, anti-CCP2, anti-CCP3.1 and anti-RA33 were measured in a cohort of 47, newly referred patients classified as UA. After 6 
months, the patients were clinically evaluated for disease progression to RA as defined by the American College of Rheumatology (ACR) revised criteria. Results: From 47 patients, 17 
developed RA. The highest sensitivity was reported for anti-CCP2 (88.2%), followed by anti-CCP3.1 (87.5%), anti-MCV (75.0%), RF (70.6%), while anti-RA33 (14.3%) showed the lowest 
one. Regarding specificity, the highest was reported for anti-MCV (82.8%), followed by anti-CCP3.1 (79.2%), anti-CCP2 (76.7%), anti-RA33 (70.0%) and finally RF (65.2%). Finally, the 
best diagnostic capability as calculated by area under the curve was observed for anti-CCP3.1 and CCP2 (0.83 and 0.82 respectively), followed by anti-MCV (0.79), RF (0.68) and anti-
RA33 (0.42). Conclusion: These preliminary data suggest that anti-CCP antibodies in patients with UA represent an important and reliable marker for predicting those who will develop 
RA.

P.B.09.11
Decrypting the disease specific pathways in rheumatoid arthritis, psoriatic arthritis and psoriasis using in silico strategies

P. Pushparaj1, L. A. Damiati2, S. Bahlas3; 
1Center of Excellence in Genomic Medicine Research, King Abdulaziz University, Jeddah, Saudi Arabia, 2King Fahad Medical Research Center, King Abdulaziz University, Jeddah, Saudi Arabia, 
3Department of Internal Medicine, King Abdulaziz University, Jeddah, Saudi Arabia.

Introduction: Rheumatoid Arthritis (RA) is a systemic autoimmune inflammatory disorder exemplified by synovial inflammation and articular destruction. On the other hand, Psoriatic 
Arthritis (PsA) is the inflammation of the joints that occurs in patients with skin rash called as Psoriasis (Ps). In this study, we investigate the disease-specific pathways linked with the 
pathogenesis of RA, PsA and Ps using in silico strategies.
Materials and Methods: Raw microarray gene expression data (Affymetrix CEL files) derived from studies using CD14+ monocytes isolated from whole blood of RA, PsA and Ps 
patients were obtained from the Gene Expression Omnibus (GEO) and analysed by Genespring GX 12.6 software (Agilent, USA). The significantly expressed genes (P<0.05) were 
further explored by Database for Annotation, Visualisation and Integrated Discovery (DAVID) v6.7 and Ingenuity Pathway Analysis (IPA) knowledge base (Qiagen, USA) for the 
identification of canonical and novel pathways implicated in RA, PsA, and Ps.
Results: DAVID analysis of the differentially expressed genes showed that the chemokine signaling, PPAR signaling pathway, complement and coagulation cascades were significantly 
up-regulated in RA, PsA and Ps. In addition, the genes implicated in systemic lupus erythematous (SLE) were significantly up-regulated in the CD14+ monocytes of PsA patients. 
Furthermore, we have obtained distinct disease specific pathways in RA, PsA and Ps patients using IPA analysis.
Conclusions: Our in silico analyses of the high throughput functional genomics data showed distinct pathological mechanisms implicated in RA, PsA and Ps. The novel pathways 
obtained from our study can be used to design disease specific treatment regimens.

P.B.09.12
Enhanced myelopoiesis in murine models of rheumatoid arthritis is linked to defects in cellular cholesterol metabolism

D. Dragoljevic1, M. Kraakman1, D. Ngo2, A. Whillas1, G. Goldberg2, S. van Doornum3,4, I. Wicks2,4,3, M. Febbraio5, J. Chin-Dusting1,6, A. J. Murphy1,6; 
1Baker IDI Heart and Diabetes Institute, Melbourne, Australia, 2Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 3Royal Melbourne Hospital, Melbourne, Australia, 
4University of Melbourne, Melbourne, Australia, 5Garvan Institute of Medical Research, Sydney, Australia, 6Monash University, Melbourne, Australia.

Introduction: Monocytosis and neutrophilia is observed in people with rheumatoid arthritis (RA). We discovered that cholesterol efflux pathways control haematopoietic stem and 
multipotential progenitor cell (HSPC) proliferation, mobilization, and monocyte/neutrophil production in the presence of normal plasma cholesterol levels. We aimed to examine if 
myelopoiesis was linked to cellular cholesterol defects in models of RA.
Methods: K/BxN serum transfer and collagen induced arthritis models were employed. Cell populations were analysed by flow cytometry.
Results: Both models of RA demonstrated monocytosis and neutrophilia due to an expansion and increased proliferation of the HSPCs in the bone marrow (BM). HSPCs were also 
mobilized to the circulation, resulting in extramedullary haematopoiesis in the spleen. Cholesterol efflux genes (Abca1, Abcg1, Apoe) were down regulated in the BM HSPCs, resulting 
in increased cell membrane cholesterol. We also observed an increase in the expression of the common-beta subunit of the IL-3 receptor on the HSPCs and the M-CSF receptor 
in myeloid progenitors, likely explaining their increased proliferation and skewing to the myeloid lineage. Moreover, blood monocytes and neutrophils had increased membrane 
cholesterol content, independent of changes in plasma cholesterol levels. Interestingly, in a small cohort of people with RA, we observed decreased APOE expression in WBCs 
compared to matched healthy controls.
Conclusion: These data suggest that while plasma cholesterol levels are unchanged in RA, cellular cholesterol homeostasis is altered, which enhances myelopoiesis. Given the 
important role of monocytes and macrophages in cardiovascular disease, this may provide a link for the increased cardiovascular risk associated with RA.

P.B.09.13
Role of CD4+ and CD8+ T cells and MHC class II molecules in TNF-driven arthritis

S. Trembleau, B. Meyer, B. Niederreiter, C. W. Steiner, T. Prusa, G. Steiner; 
Medical University of Vienna, Vienna, Austria.

The inflammatory cytokine TNF and HLA-DR4 molecules containing the “shared epitope” are crucially associated to the pathology of rheumatoid arthritis (RA). To investigate the 
interaction between TNF and HLA-DR*0401 in RA pathogenesis we crossed the human (h) TNF transgenic (tg) B6 with the Abb knockout HLA-DR*0401tg B6 mouse. Surprisingly, 
not only hTNFtg DR*0401tg (having predominantly CD4+ T cells) but also hTNFtg class II-deficient mice (having almost exclusively CD8+ T cells) showed significant acceleration of 
arthritis development, compared to hTNFtg B6 littermates (having normal CD4/CD8 ratio). The frequency of CD4+ and CD8+ T cells decreased significantly with disease progression in 
all hTNFtg strains, particularly in the draining lymph nodes compared to peripheral blood, suggesting egress of these cells from the lymph nodes. In histological sections of hind paws, 
all hTNFtg mouse strains presented many infiltrating CD3+ T cells, although these were much less abundant than F4/80+ CD11b+ macrophages. CD4+ T cells were present although 
the CD4 molecule was mostly expressed on myeloid cells whereas the CD8 molecule was barely detectable. Unexpectedly, CD4+ T cells and CD4+ myeloid cells were also detected 
in the joints of hTNFtg class II-deficient mice. Pathogenicity of CD4+ and CD8+ T cells from the different TNFtg strains is currently being tested by adoptive transfer experiments in 
RAG-knockout recipients bearing the appropriate class II molecules. The results expected to be obtained should shed some new light on the role of TNF in T cell homeostasis and 
pathogenesis of inflammatory autoimmune arthritis.
Supported by the IMI Project BTCure

P.B.09.14
The correlation between the serum level of interleukin-6(IL-6) and rheumatoid factor(RF); interleukin-6(IL-6) and anticyclic citrullinated peptide antibodies (anti-CCP) in 
patient with rheumatoid arthritis(RA)

E. Rapushi1, T. Backa(Cico)1, A. Zoto1, E. Peterla1, E. Ktona1, D. Ruci1, M. Kurti1, E. Rapushi1, A. Mitre2; 
1U.H.C.”Mother Theresa”, Tiran, Albania, 2Intermedica Diagnostic Center, Tirana, Albania, Tiran, Albania.

RA is an autoimmune disease that involves both the cell and humoral mediated immune response. The proinflammatory cytokines play an important role in the pathogenesis of RA. 
The most important of this cytokines is IL-6 which combines the cell and humoral immune mechanism. IL-6 is a pleitropic cytokine responsible for a lot of immune processes . This 
include: cell growth, differentiation, apoptosis and the survival of many types of cells in the organs.
Aim: To find a correlation between serum level of IL-6 and RF; IL-6 and anti-CCP in patient with RA.
Methods: The study population included 63 patient (43females and 20 males) with RA, which met the criteria of ACR/EULAR 2010 for RA. Serum level of IL-6 (<4.0pg/mL), RF (<20UI/
ml), anti-CCP ( 4.5±1.6. The serum level of IL-6 was high 31.3±8.5pg/mL in this patients. RF result positiv 45±7.9UI/ml in 37 patient (58.7%) and negative in 26 patient (41.26%), anti-
CCP was positive 120±27 UI/ml in 58 patient (92.06%) and negative in 5 patient(7.93%).
Conclusion: The increase serum level of IL-6 correlate with disease activity according to DAS 28 (p<0.001, r=0.72), while there was any correlation between the serum level of this 
interleukine and duration of the disease (r=0.11). There is a positive correlation between the serum level of IL-6 and anti-CCP (p<0.001, r=0.97), while there was no correlation between 
serum level of IL-6 and the presence of RF (p<0.04, r=0.21).

P.B.09.15
IFN-beta regulates the RANKL-c-Fos-IFN-beta signaling pathway in the CAIA arthritis model

D. Zhang; 
Shanghai Institute of Immunology, Shanghai, China.

Interferon β (IFN-β) has pleiotropic effects on RA, but whether it can be used to treat RA remains globally controversial. In this study,we tested the effects of IFN-β on RA patients and 
on collagen antibody-induced arthritis (CAIA) model mice. It shows
the expression of inflammatory cytokines (IFN-γ, IL-17, MMP-3, and RANKL) and auto-antibodies (CII antibodies, RF-IgM, and anti-CCP/GPI) were significantly higher in RA compared 
with OA patients. After IFN-β intervention, some clinical symptoms in RA patients were partially alleviated, and the expression of IFN-γ, IL-17, MMP-3, and OPG) returned to 
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normal levels. In the CAIA model, the expression of endogenous IFN-β in the joint bones was decreased. After IFN-β administration, the arthritis scores were decreased, synovial 
inflammation, cartilage, and bone destruction were clearly attenuated, and the expression of c-Fos and NFATc1 were reduced. In addition, exogenous IFN-β directly inhibited RANKL-
induced
osteoclastogenesis. So exogenous IFN-β administration immunomodulates CAIA, may reduce joint inflammation and more importantly, bone destruction by inhibiting the RANKL-
c-Fos signaling pathway. It is suggested exogenous IFN-β intervention should be selectively used on RA patients because it may only be useful for RA patients with low endogenous 
IFN-β expression.

P.B.09.16
Suppressed diversity of survivin splicing in active rheumatoid arthritis

M. Turkkila1, K. M. Andersson1, S. Amu2, M. Brisslert1, M. C. Erlandsson1, S. Töyrä Silfverswärd1, M. I. Bokarewa1; 
1Department of Rheumatology and Inflammation Research, Sahlgrenska University Hospital, Gothenburg, Sweden, 2Department of Microbiology, Tumor and Cell Biology, Karolinska 
Institute, Stockholm, Sweden.

Introduction. Alternative splicing is generally viewed as a mechanism distinguishing normal and cancer cells. Survivin is a tumour antigen, high levels of which recognize patients with 
severe therapy resistant rheumatoid arthritis (RA). Here we assess clinical relevance of alternative splicing of the survivin gene in leukocytes of peripheral blood (PBMC) and bone 
marrow (BM) in RA patients.
Methods. Transcription of the survivin wild-type (survivin-WT), survivin-2B and survivin-ΔEx3 splice variants was measured in an observational cohort of 67 RA patients and in 23 
patients before and after B cell depletion with rituximab. Splice variants were analysed in relation to disease activity, anti-rheumatic treatment and serum levels of rheumatoid factor 
and survivin.
Results. Survivin-WT was the dominant splice variant equally expressed in T and B cells of the peripheral blood, while survivin-2B and survivin-ΔEx3 were higher in B cells. High clinical 
activity of RA was associated with an excess of survivin-WT and low ratios between survivin-2B/WT and survivin-ΔEx3/WT in PBMC. Anti-rheumatic immunosuppression increased 
the survivin-2B/WT ratio. Depletion of B cells caused by rituximab was associated with a decrease in survivin-WT in PBMC, and an increase of the ratios between survivin-2B/WT and 
survivin-ΔEx3/WT in BM. This increase in alternative survivin splicing was inversely related to a reduction in number of CD19+ BM cells, serum levels of rheumatoid factor, and disease 
activity.
Conclusions. This study demonstrates that the suppressed diversity of survivin splicing in leukocytes is attributed to adverse self-recognition in RA. Depletion of autoantibody 
producing B cells improves a balance in survivin splicing.

P.B.09.17
Synovial fibroblasts suppress Th1, but not Th2 or Th17 cells, through tryptophan metabolism

L. Tykocinski1, A. M. Lauffer1, A. Bohnen1, S. Krienke1, T. Tretter1, I. Adam2, S. R. Mohapatra2, P. Saikali3, M. Löhning3, M. Neidhart4, S. Gay4, C. A. Opitz2, H. Lorenz1; 
1Department of Medicine V, Division of Rheumatology, University of Heidelberg, Heidelberg, Germany, 2Brain Cancer Metabolism, German Cancer Research Center (DKFZ), Heidelberg, 
Germany, 3Experimental Immunology, German Rheumatism Research Centre (DRFZ), Berlin, Germany, 4Department of Rheumatology, University Hospital Zürich, Zürich, Switzerland.

Introduction: The development of rheumatoid arthritis (RA) is linked to functional changes in synovial fibroblasts (SF) and local infiltration of T lymphocytes. Fibroblasts possess the 
capacity to suppress T cell responses, though the molecular mechanisms of this suppression remain incompletely understood. Here, we aimed to define the mechanisms by which SF 
modulate T helper (Th) cell responses and to determine the immunosuppressive efficacy of RASF.
Materials and Methods: SF of osteoarthritis (OA) or RA patients were co-cultured with total Th cells or Th cell subsets. Flow cytometry, ELISA, RT-PCR, HPLC and western-blotting 
were performed to analyse cell proliferation, cytokine secretion, indoleamine-2,3-dioxygenase 1 (IDO1) expression, tryptophan/ kynurenine level, GCN2 kinase pathway activation and 
T cell-receptor (TCR)ζ-chain regulation. IDO1 activity was blocked by L-1-methyl-tryptophan.
Results: SF strongly suppressed the proliferation of Th cells and the secretion of interferon (IFN)-γ in a cell contact-independent manner. Tryptophan was depleted in co-cultures 
within a few days, resulting in eukaryotic initiation factor (eIF)2α phosphorylation, TCRζ-chain down-regulation and proliferation arrest. Blocking of IDO1 activity completely restored 
Th cell proliferation, but not IFNγ production. Interestingly, Th1, but neither Th2 nor Th17 cells, were affected. Finally, RASF had a significantly weaker Th cell suppressive capacity 
compared to OASF.
Conclusions: SF suppressed Th cell growth through tryptophan catabolism. This mechanism may play an important role in preventing inappropriate Th cell responses under normal 
conditions. Th17 cells that escape suppression and the inferior efficacy of RASF to restrict Th cell proliferation may support the initiation and propagation of synovitis in RA.

P.B.09.18
Analysis of partial ZAP-70 deficiency in a murine model of rheumatoid arthritis

R. Kugyelka, K. Olasz, Z. Kohl, S. Hee Seung, O. Tarjányi, P. Németh, T. Berki, F. Boldizsár; 
University of Pécs Medical School Department of Immunology and Biotechnology, Pécs, Hungary.

Recombinant human G1 (rhG1) induced arthritis (GIA) model resembles human rheumatoid arthritis (RA) both in immunological characteristics and clinical parameters. Immunization 
of BALB/c mice with rhG1 domain of human proteoglycan aggrecan induces arthritis. T cells are involved in the pathogenesis of arthritis; their activation is regulated by ZAP-70, a key 
molecule in T cell receptor signaling.
The aim of our study was to assess the effect of partial ZAP-70 deficiency on autoimmune arthritis in the GIA model.
Wild-type BALB/c (WT) and ZAP-70 heterozygous knockout (ZAP-70+/-) mice were immunized with rhG1 side-by-side. Surprisingly, partial ZAP-70 deficiency did not inhibit the 
development of GIA; moreover, the arthritis was more severe in ZAP-70+/- mice than in WT as assessed by the physical scoring system. Luminescence imaging confirmed the 
increased inflammatory activity in affected limbs of ZAP-70+/- mice compared to WT animals. There was a clear correlation between the results of the functional test (hanging time 
measurements) and the clinical scores. Alterations in the physical performance preceded the clinical onset of arthritis. Investigation of the T cell mediated immune response indicated 
decreased T cell proliferation and IL-4,-6 production accompanied by significant IL-17, IFNγ and TNFα production measured from in vitro splenocyte cultures.
Contrary to our expectations partial deficiency of ZAP-70 did not ameliorate the severity of arthritis in GIA model, which may be due to alterations in T cell activation and apoptosis.
This work was funded by OTKA, K101493. and Bolyai Janos Reseach Scholarship of the Hungarian Academy of Sciences to FB.

P.B.09.19
Limited Th17 involvement in primary Sjögren’s syndrome

T. R. Reksten1, K. A. Brokstad1, M. Eidsheim1, R. Omdal2, M. Jonsson3; 
1Broegelmann Research Laboratory, Dep. of Clinical Sciences, University of Bergen, Bergen, Norway, 2Clinical Immunology Unit, Department of Internal Medicine, Stavanger University 
Hospital, Stavanger, Norway, 3Section for Oral and Maxillofacial Radiology, Department of Clinical Dentistry, University of Bergen, Bergen, Norway.

Background:Primary Sjögren’s syndrome (pSS) is a chronic autoimmune rheumatic disease characterised by focal mononuclear cell infiltration in salivary and lacrimal glands. Patients 
suffer from xerostomia and/or keratoconjunctivitis sicca, and many present with extraglandular disease manifestations. Th17-cells are a pro-inflammatory subset of T-cells known to 
be pivotal in autoimmunity. We aimed to assess the Th17-cells and their associated cytokines in pSS.
Material&methods:Serum samples from pSS patients (n=141) from the Haukeland University Hospital were analysed for IL-17 and autoantibodies. Clinical features, serological data 
(RF, CRP, ESR, anti-Ro/SSA and anti-La/SSB), and minor salivary gland (MSG) inflammatory focus score were obtained from patients’ charts. MSG tissue samples (n=24) were analysed 
for the presence of IL-17, IL-23 and CD56 by immunohistochemistry. Genetic variances in genes associated with Th17-cells were assessed by SNP analysis in patients (n=540) and 
controls (n=532) from a Swedish-Norwegian cohort.
Results:Serum levels of IL-17 correlated with levels of anti-Ro/SSA and anti-La/SSB autoantibodies but not with clinical features. IL-17 and IL-23 were both expressed in MSG. IL-17 
was mainly detected interstitially in the gland epithelium and in adipose tissue, whereas IL-23 was distributed both interstitially and in focal mononuclear cell infiltrates. Most CD56 
positive cells were IL-17 negative, but IL-17 expressing cells were often associated with CD56 positive cells. No genetic associations were found between Il-17, Il-23 and Il-10 and pSS.
Conclusions:Elevated serum levels and minor salivary gland expression of Th17 associated cytokines indicate a role for Th17-cells in pSS, but the clinical implication of Th17-cells 
remains unclear in the cohort investigated.

P.B.09.20
Th1-induced CD106 expression mediates leukocytes adhesion on synovial fibroblasts

L. Maggi1,2, F. Margheri3, C. Luciani3, M. Capone2, A. Mazzoni2, M. Rossi2, G. Montaini2, V. Santarlasci2, F. Liotta2, L. Cosmi4, R. Cimaz5, G. Fibbi3, M. Del Rosso3, F. Annunziato2,1; 
1Regenerative Therapy Unit, AOU Careggi Hospital, Florence, Italy, 2Department of Clinical and Experimental Medicine, University of Florence, Florence, Italy, 3Department of Experimental 
and Clinical Biomedical Science, University of Florence, Florence, Italy, 4Department of Clinical and Experimental Medicine, University of Florenc, Florence, Italy, 5Anna Meyer Children’s 
Hospital, Florence, Italy.

Introduction: Several cell types have been involved in joint tissue damage, such as monocytes/macrophages, granulocytes, T and B lymphocytes, synovial fibroblasts (SFb) and 
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osteoclasts. We recently demonstrated an accumulation of classic and non-classic Th1 and Th17/Th1, but not Th17, cells in the synovial fluid (SF) of juvenile idiopathic arthritis (JIA) 
children compared to their PB. Moreover, we found that IL-12 present in the SF mediates the shift of Th17 towards the non-classic Th1 cells.
Materials and Methods: CD4+ T cells clones of different phenotypes (Th17, classic and non-classic Th1), derived from PB of healthy donors, were polyclonally stimulated. The culture 
supernatants obtained were used to stimulate healthy SFb and their phenotypical and functional modifications were evaluated subsequently in vitro (proliferation assay, flow 
cytometric analysis of surface markers, adhesion test).
Results: we demonstrated that culture supernatants of both classic and non-classic Th1 clones, but not of Th17 ones, induced CD106 up-regulation on SFb from healthy subjects, 
whereas the expression of other surface molecules remained unaffected. This effect was mediated by TNF-alpha, in fact its neutralization partially reverted CD106 up-regulation. This 
CD106 up-regulation was important to mediate the adhesion of circulating leukocytes on SFb. Moreover, we found that SFb derived from SF of JIA patients expressed higher level of 
CD106 than those from healthy subjects, resembling the phenotype of SFb activated in vitro with Th1-clones supernatants.
Conclusion: Increased CD106 expression on SFb of JIA patients is mediated by TNF-alpha produced by classic and non-classic Th1 cells and is responsible for leukocytes adhesion.

P.B.09.21
Analysis of HLA-A, -B and -DRB1 variants in fibromyalgia syndrome

L. Gimeno1, G. Salgado1, E. Novoa1, I. Legaz2, J. Bolarin1, A. Mrowiec1, P. Martinez1, S. Soriano-Diaz1, A. Bernal1, A. Bermudez-Torrente3, A. Martinez-Leon4, I. Ibernon-Caballero5, M. Muro1, 
M. Moya-Quiles1, J. Campillo1, A. Minguela1, R. Alvarez-Lopez1, I. Lozano6, A. Garcia-Alonso1; 
1Immunology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB, El Palmar, Spain, 2Department of Social and Health Sciences, Area od legal and Forensic Medicine.University 
of Murcia, Murcia, Spain, 3Rheumatology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB, El Palmar, Spain, 4Medical Family Health San Andres, Murcia, Spain, 5Psychiatry 
Service-University Clinical Hospital Virgen de la Arrixaca-University Clinical Hospital Virgen de la Arrixaca-IMIB, El Palmar, Spain, 6Psychistry Service-University Clinical Hospital Virgen de la 
Arrixaca-IMIB, El Palmar, Spain.

Introduction: Fibromyalgia (FM) is an idiopathic disorder characterized by widespread nonarticular musculoskeletal pain accompanied by fatigue, sleep and memory disorders and 
mainly affecting women. Recent evidence suggests environmental factors and related conditions in genetically predisposed individuals. Human leukocyte antigen (HLA) region 
remains the most powerful susceptibility genes. These genes play an important role in disease susceptibility since HLA control a variety of functions in immune system.
Objective: Our aim was to study HLA class-I and class-II polymorphism and their association with FM. Influence on widespread and severity of the illness was also evaluated.
Methods: 150 clinically defined FM patients and 150 healthy controls were included in the study. HLA-A, -B and -DR typing was performed by microbeads array luminex technology 
(PCR-SSO). Statistical analysis of HLA diversity association was performed by SPSS programme.
Results: Analysis of HLA polymorphism revealed that HLA-DRB1*04 allele were significantly associated with patients suffering FM (P=0.004, Pc<0.05). Furthermore, FM widespread 
and severity assessed by Fibromyalgia Survey Questionnaire (FSQ) showed also significant association. In a first analysis we found significant associations between HLA-A*23 
(p=0.035), A*33 (p=0.019), A*25 (p=0.004) and A*30 (p=0.013) and HLA-B*15 (p=0.031), B*18 (p=0.024), B*38 (p=0.029) and B*44 (p=0.026) with a more severe grade of illness, but 
these associations lost statistical significance after correction for multiple testing due to the limited number of patients.
Conclusion: Our data suggest that HLA could be related with FM syndrome outcome and also evidence the genetic and immunological basis, although further and broader studies 
will be necessary in the future.

P.B.09.22
Vasoactive intestinal peptide (VIP) genetic variants determine VIP serum levels and could be used as a prognosis biomarker

A. Lamana1, I. V. Seoane2, L. Rodríguez-Rodríguez3, R. Garcia-Vicuña1, Y. Juarranz2, A. M. Ortiz1, C. Martínez2, E. Tomero1, B. Fernandez-Gutierrez3, R. P. Gomariz2, I. Gonzalez-Alvaro1; 
1Servicio de Reumatología, Hospital Universitario de la Princesa, Instituto de Investigación Sanitaria la Princesa, Madrid, Spain, 2Facultad de Biología, Universidad Complutense de Madrid, 
Madrid, Spain, 3Servicio de Reumatología, Hospital Clínico San Carlos, Instituto de Investigación Sanitaria San Carlos (IdISSC), Madrid, Spain.

Introduction: Low serum VIP levels (sVIP) were associated to a worse clinical course in patients with early arthritis (EA) and spondyloarthritis (SpA). To analyze whether variants in VIP 
lead to variations in sVIP and if these variants could be used as prognostic markers in autoimmune/inflammatory diseases.
Materials and Methods: We used samples and clinical data from PEARL (EA register) and PERSEO (SpA register). sVIP were measured by ELISA. VIP gene was sequenced in 20 EA 
patients with extreme sVIP. rs3823082, rs35643203, rs71575932, rs7755568 and rs688136 were selected for validation through Taqman RT-PCR. Kruskal-Wallis test was used to assess 
differences in sVIP between genotypes and generalized estimating equations to determine the effect of SNPs on disease activity, DMARD treatment and radiological progression.
Results: Patients with at least one minor allele for rs35643203, rs71575932 or rs7755568 (p=0.015) and those carrying the TT genotype of rs3823082 (p=0.07) showed significantly lower 
sVIP. The combination of genotypes (VIP genetic risk score) showed an additive effect (p=0.003). CC patients of rs688136 showed a trend to higher sVIP (p=0.27). Patients with highest 
VIP genetic risk score displayed a trend toward higher activity (p= 0.119 for DAS28 and p= 0.061 for HUPI), required more intensive DMARD treatment (p=0.061), and showed higher 
radiological progression independently of presence of ACPA (p=0.034 ACPA- and p=0.122 ACPA+).
SpA patients with a VIP genetic risk score ≥1 tended to show lower sVIP.
Conclusion: SNPs of VIP associated with low sVIP may be a biomarker of severe disease in patients with inflammatory disorders.

P.B.09.23
Collagen specific T-cell repertoire in DR4+ patients identifies new biomarkers in Rheumatoid Arthritis

G. Di Sante1,2, B. Tolusso1, A. Fedele1, E. Gremese1, S. Alivernini1, F. Ria2, G. Ferraccioli1; 
1Institute of Rheumatology - Università Cattolica del Sacro Cuore, Rome, Italy, 2Institute of General Pathology - Università Cattolica del Sacro Cuore, Rome, Italy.

Rheumatoid arthritis (RA) is characterized by chronic joint inflammation and associates with HLA-DRB1*04. The Collagen IIp261-273-specific T cells repertoire in the peripheral blood of 
DR4+ patients at the onset of the disease shows a restricted TCR-beta chain usage. The two TCR-beta chains used more frequently are TRBV25 and TRBV6_4.
To define whether this group of DR4-retricted collagen-specific T cell could represent new markers of severity of the disease and response to therapy, 90 subjects affected by early-RA 
were enrolled in the study; peripheral blood mononuclear cells were cultured with or without the human collagen II peptide p261-273 and were examined by immunoscope analysis for 
the usage of the previously identified shared TCR-beta chains. We also studied the secretion of IL-17 and IL-13 by collagen-specific individual T cells in 2 of the DR4+ patients.
We report that the presence of T cells carrying rearrangements TRBV25 and TRBV6_4 was correlated to HLA-DR and disease activity; the detection of the TRBV25 T cells could predict 
the active disease in DR4+ patients. HLA-DRB1* allele combinations 04/04, 04/01 and 04/11 were significantly associated with usage of TRBV25, higher disease activity at the onset of 
disease and poor response to DMARD. The data reported here offer clues to predict the course of the disease and to foresee personalized treatments in RA patients.

P.B.09.24
IL-17 and IL-22 secretion by CD8+ T cells in psoriatic lesions

H. Sigurgrímsdóttir1, J. H. Eysteinsdóttir2,3, J. Freysdóttir1,4, H. K. Einarsdóttir1, B. A. Agnarsson5, J. H. Ólafsson2, B. Sigurgeirsson2, B. R. Lúðvíksson1; 
1Department of Immunology, the National University Hospital of Iceland, Reykjavík, Iceland, 2Faculty of Medicine, Department of Dermatology, University of Iceland, Reykjavík, Iceland, 
3Department of Dermatology, Sahlgrenska University Hospital, Gothenburg, Sweden, 4Faculty of Medicine, University of Iceland, Reykjavík, Iceland, 5Department of Pathology, the National 
University Hospital of Iceland, Reykjavík, Iceland.

Introduction: Psoriasis is a chronic inflammatory skin disease, characterized by infiltration of T cells and epidermal thickening. Psoriasis was originally thought to be a Th1-mediated 
disease due to the increased number of IFNγ-producing T cells in circulation and in skin lesions, as well as the activation of numerous IFNγ-induced immune response genes. In recent 
years the focus has shifted to a Th17 mediated immune response, with CD4+ T cells secreting IL-17 and IL-22 as a main player in the pathology of psoriasis. Tc17 cells, CD8+ T cells that 
have the same cytokine secretion panel as the Th17 cells, have previously been shown to be associated with the pathogenesis of psoriasis as well.
Material and methods: Skin biopsies from patients with psoriasis were cryosectioned and double-stained by immunofluorescence for CD8 and either IL-17 or IL-22.
Results: IL-17 was widely expressed in psoriatic skin, with high expression in keratinocytes in the lower layer of the epidermis. IL-22 is less widely expressed in psoriatic skin than IL-17. 
When IL-22 staining was observed, it was mostly localized to keratinocytes in the lower layer of the epidermis, similar to IL-17 expression but with fewer IL-22 positive keratinocytes. 
Only few CD8+ cells co-expressed IL-17 and no CD8+IL-22+ cells were observed.
Conclusions: Even though T cells play a role in the pathogenesis of psoriasis they do not seem to be a major source of IL-17 and IL-22 in psoriatic skin lesions.



119Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

P.B.10 Inflammatory Skin and Joint Diseases

P.B.10.01
B cell-bound complement activation products in the diagnosis and monitoring of systemic lupus erythematosus

J. Beckmann1, N. Bartholomä2, N. Venhoff2, P. Henneke1,3, A. Janda1,3, U. Salzer2,3; 
1Centre for Paediatrics and Adolescent Medicine, University Hospital of Freiburg, Freiburg, Germany, 2Department of Rheumatology and Clinical Immunology, University Hospital of Freiburg, 
Freiburg, Germany, 3Centre for Chronic Immunodeficiency, University Medical Centre Freiburg, Freiburg, Germany.

Introduction: Systemic lupus erythematosus (SLE) is a complex autoimmune disease characterized by diverse pathogenic autoantibodies and clinical phenotype. Laboratory 
monitoring of complement activation products (CAP; C3a, C5a, C3d, C4d) is commonly used in diagnosis and follow up. CAP bound to cellular surfaces (CB-CAP) analysed by flow 
cytometry offer a relatively novel approach to study complement turnover in SLE.
Methods: CAP bound to lymphocyte subpopulations were analysed by flow cytometry, compared to serological complement and other SLE activity parameters determined by 
nephelometry, rocket electrophoresis and ELISA.
Results: We have analysed CB-CAPs bound to lymphocytes in 50 adult patients with SLE. B-cells and CD4+ T-cells of SLE patients showed significantly higher levels of cell-surface-
bound C4d compared to controls. C4d bound to B-lymphocytes was inversely correlated with serum levels of C4 (r = -0.309, p = 0.013) and C3 (r= - 0.356, p = 0.004) reflecting 
complement decay. In addition, B-cell C4d showed a significant positive correlation with anti-dsDNA antibody levels (r = 0.574, p < 0.001) and plasma C3d (r = 0.319, p = 0.009) thereby 
corresponding to disease activity. CB-CAPs were stable over 24 hours after blood drawing thus offering more flexibility in sample handling than conventional complement turnover 
assays.
Conclusions: Our data show that CB-CAP measurement correlates with established disease activity markers, and given its easier handling, is of possible utility in routine diagnostic 
and monitoring of patients with SLE. A multicentre study for evaluation of this method in a cohort of paediatric patients is planned.

P.B.10.02
Abatacept inhibits recall antigen proliferation and TNF-α production in T helper lymphocytes from juvenile idiopathic arthritis patients

M. Capone1, L. Maggi1, R. Cimaz2, V. Santarlasci1, M. Rossi1, A. Mazzoni1, G. Montaini1, F. Liotta1, E. Maggi1, G. Simonini2, F. Annunziato1, L. Cosmi1; 
1Department of Experimental and Clinical Medicine and DENOTHE Center, University of Florence, Florence, Italy, 2Anna Meyer Children’s Hospital and University of Florence, Florence, Italy.

Objective: to evaluate the impact of abatacept in terms of both therapeutic efficacy and interference with T helper functions in juvenile idiopathic arthritis (JIA) patients.
Methods: the ability of abatacept to in vitro modulate the cytokines production profile and the proliferative response to both recall antigens and polyclonal stimulation, was firstly 
assessed on peripheral blood mononuclear cells (PBMC) of healthy donors. Then, 10 JIA patients who were going to start abatacept treatment, have been recruited and longitudinally 
evaluated during the first 90 days of therapy for clinical response and other immunological parameters.
Results: abatacept in vitro was able to reduce the proliferative response to recall antigens and the antigen-driven production of TNF-α in healthy donors. Abatacept was efficient 
in improving symptoms and in reducing parameters of inflammation in JIA patients. The long-term effects, in terms of T cell subsets, consist in a reduction of the frequencies of 
circulating Treg cells. Finally, we observed a reduction of the proliferative response to recall antigens, and of TNF-α production in PBMC derived from abatacept-treated JIA patients, 
soon after (two days) drug infusion.
Conclusions: abatacept in vitro inhibits TNF-α production and recall antigens proliferation in healthy donors, and in vivo reduces parameters of inflammation in JIA patients. The 
reduction of both the proliferative response to recall antigens and of TNF-α production in PBMC derived from abatacept-treated JIA patients, was evident only soon after drug 
administration.

P.B.10.03
Clonal T-cell repertoire analysis of patients with ankylosing spondylitis and HLA-B27+ healthy donors

E. A. Komech1, I. V. Zvyagin1, M. V. Pogorelyy1, V. I. Nazarov1,2, A. G. Bochkova3, I. Z. Mamedov1, Y. B. Lebedev1; 
1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation, 2National Research University Higher School of Economics, Moscow, Russian Federation, 3Medical 
center ‘AGAT’, Moscow, Russian Federation.

T-cell repertoire is one of the most informative characteristics of adaptive immunity status. T cell receptor (TCR) consists of two chains with a hypervariable CDR3 region, that 
recognizes a diverse array of antigenic peptides exposed in the complex with MHC.
The use of NGS technology for T-cell repertoire analysis has opened an opportunity to quantitatively and qualitatively define the repertoire structure and to reveal the distinctive 
properties of repertoire in normal and pathological state.
The aim of the study is revealing the distinctive properties of peripheral blood T-cell repertoires of patients with idiopathic ankylosing spondylitis (AS, chronic inflammatory 
autoimmune disease of the axial skeleton, that is strongly associated with HLA-B27, n=21) in comparison with HLA-B27+ healthy donors (n=9). Original technology have been used for 
sample TCRβ cDNA libraries preparation. To prevent potential cross-sample contamination molecular barcodes have been introduced during reverse transcription. Reconstruction and 
analysis of individual repertoires have been carried out by using original software MiTCR and the tcR R-package.
We compared common characteristics of repertoires and found no differences in overall diversity, oligoclonality or V/J-segments usage. However we revealed a significantly higher 
number of shared TCRβ clonotypes between pairs of B27+ individuals in contrast to B27- donors. Most interestingly we found a number of clonotypes with similar TCRβ CDR3 amino 
acid sequences, that are shared among AS patients but not healthy individuals (B27+ and B27-) and are likely to represent T-cell clones involved in the disease pathogenesis.
Acknowledgement: RFBR (14-04-01062) and the Dynasty Foundation (fellowship to IVZ).

P.B.10.04
IL-22-producing group 3 innate lymphoid cells are enriched in the joints of enthesitis related arthritis patients and inversely correlate with Th17 cells

H. Lom1,2, D. Bending1, Y. Ioannou2, M. Bajaj-Elliott1, L. R. Wedderburn1,2; 
1University College London, Institute of Child Health, London, United Kingdom, 2Arthritis Research UK Centre for Adolescent Rheumatology, University College London, London, United 
Kingdom.

Introduction: Onset of enthesitis-related arthritis (ERA) often occurs during adolescence and has a strong genetic association with the HLA-B27 allele. ERA shares many clinical 
features with ankylosing spondylitis, the pathogenesis of which is linked to the IL-23/IL-17 axis. Increased IL-17-producing CD4+T-cells have been reported in the joints of ERA patients 
but nothing is known about IL-17 production from other cell types. Innate lymphoid cells (ILC) bridge innate and adaptive immune systems, producing signature cytokines in response 
to stimulation, and are sub-divided into 3 types (1,2 and 3) - mirroring CD4+T-cell subsets.
Methods: In this study, IL-17-producing T-cell subsets and ILCs in the blood and synovial fluid (SF) of ERA patients were analysed by flow cytometry (n=10). Transcription factor and 
cytokine profiles of FACS-sorted synovial ILCs were assessed by qPCR (n=3).
Results: IL-17-producing CD4+, CD8+ and γδ T-cells, as well as IL-22-producing ILC3s, were enriched in the SF compared to blood of ERA patients (p<0.05). Activated synovial ILC 
readily produced inflammatory IL-22 and IFNγ. Th17 cells and IL-22-producing ILC3s showed a strong negative correlation in ERA patients (r=-0.83,p<0.05). Nonetheless, mDCs and 
IL-1β levels were significantly increased in ERA SF compared to paired blood and mDC frequency correlated with IL-22-producing ILC3 (r=0.85,p<0.05). Collectively, these data suggest 
a strong T-cell type-17 response in ERA, possibly linked to the increased levels of IL-1β.
Conclusions: The emergence of IL-22 producing ILC suggests that ILC3/IL-17A-type responses extend beyond the T-cell lineages in ERA and warrants further investigation.
Supported by Arthritis Research UK (ref 20164 and 19761)

P.B.10.05
Carbamylation of self-proteins facilitates the break of tolerance at a T-cell level

J. S. Dekkers, P. A. van Veelen, G. M. Janssen, T. W. Huizinga, L. A. Trouw, R. E. Toes, J. N. Stoop; 
Leiden University Medical Center, Leiden, Netherlands.

Introduction: Citrullination and carbamylation are different types of post-translational proteins modifications. Antibodies against citrullinated proteins are a characteristic of 
rheumatoid arthritis (RA). Antibodies recognizing carbamylated proteins (anti-CarP antibodies) are present in sera of RA patients as well as in different animal models of arthritis. 
It is believed that post-translational modifications could play a role in the loss of tolerance to self-antigens. We hypothesize that carbamylation of a self-antigen can result in the 
generation of de novo T-cell epitopes, which will enable T-cell dependent antibody production against carbamylated self-antigens.
Methods: Mice were immunized with carbamylated (ca-mAlb) or non-modified murine albumin (mAlb). T cell responses were studied by proliferation assay and ELISA and anti-CarP 
antibodies were analyzed by ELISA.
Results: After immunization with Ca-mAlb mice developed high levels of anti-CarP antibodies that recognized different carbamylated foreign and auto-antigens. These antibodies 
were not detected in mAlb immunized mice. Spleen cells of Ca-mAlb immunized mice responded to stimulation with Ca-mAlb, but not to stimulation with mAlb. DC pulsed with 
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peptides, obtained by enzymatic digestion of Ca-mAlb, were capable of activating T-cells from Ca-mAlb immunized mice, indicating that immunization with a Ca-mAlb induces T-cells 
that are specific for carbamylated peptides.
Conclusion: Carbamylation of proteins can lead to a breach of tolerance resulting in the formation of carbamylated antigen-specific T-cell and B-cell responses. As in RA patients, 
anti-CarP antibodies are cross-reactive towards many different carbamylated proteins explaining the abundance of carbamylated self-proteins that can be recognized by anti-CarP 
antibodies.

P.B.10.06
The canonical Wnt signaling is involved in fibroblast-like synoviocytes transformation during rheumatoid arthritis

L. Laadhar1, D. Elhaj Mahmoud1, N. Sassi1, M. Allouch2, M. Kallel-Sellami1, M. Hamdoun2, I. Cheour1; 
1Rheumatology Department, Immuno-Rheumatology Research Laboratory, La Rabta Hospital, Tunis, Tunisia, 2Forensics Department, Charles Nicolle Hospital, Tunis, Tunisia.

Introduction: The Wnt signaling pathway plays a key role in cell renewal. Wnt signals are transduced through at least three intracellular signaling pathways including the canonical 
Wnt/β-catenin pathway, the Wnt/Ca2 + pathway and the Wnt/planar cell polarity pathway. Recent studies have suggested that this signaling pathway plays a crucial role in the 
pathophysiology of rheumatoid arthritis (RA). The purpose of the present study was to ascertain the effects of Wnt antagonists on fibroblast-like synoviocytes (FLS).
Materials and methods: Rheumatoid FLS derived from synovial fluid were obtained from patients with untreated RA and normal tissue derived FLS were isolated from cadavers 
with no history of joint diseases. FLS were stimulated for 6 days with complete medium containing SFRP3, a general inhibitor of Wnt signaling or DKK1, an inhibitor of the canonical 
pathway. Each day, a set of normal and RA cultures was processed for protein and RNA extraction. FLS markers (Fibronectin and cadherin 11), matrix metalloproteinase 3 (MMP3) and 
Wnt pathway components (Wnt5a, LRP5, β-catenin, Wisp1, cyclin E1 and c-jun) were analyzed using western blotting and qPCR.
Results: FLS markers, MMP3 and Wnt pathway components expression was higher in RA FLS than in normal FLS under basal conditions.
Both SFRP3 and DKK1 decreased fibronectin, MMP3, Wnt5a, β-catenin and c-jun expression by RA FLS.
Conclusions: The canonical Wnt pathway is active in RA FLS and enhances fibronectin, MMP3, Wnt5a, β-catenin and c-jun expression. Further studies are needed to explore the 
function of Wnt pathway on regulating cadherin 11 and other Wnt components.

P.B.10.07
Entheseal-resident γδ T cells and their role in tissue remodeling

A. Reinhardt, I. Sandrock, T. Yevsa, L. Oberdörfer, R. Förster, I. Prinz; 
Hannover Medical School, Hannover, Germany.

Spondyloarthropathies are a group of rheumatic diseases comprising ossification and inflammation of entheseal tissue, the region where tendon attaches onto bone. Interleukin 
(IL)-23 is involved in the pathogenesis of spondyloarthropathies by acting on IL-23 receptor (IL-23R)+ entheseal-resident lymphocytes. Upon IL-23 binding, CD3+CD4-CD8- tissue-
resident lymphocytes secrete IL-17A and IL-22, leading to inflammation, bone loss, and ossification. Still, little is known about the characteristics of entheseal-resident lymphocytes, in 
particular how many γδ T cells contribute to the entheseal T cell pool.
Here, we identified a novel entheseal-resident γδ T-cell population using two-photon laser-scanning microscopy of Achilles tendon of Tcrd-H2BeGFP reporter mice. By flow cytometry, 
we revealed that γδ T cells contributed decisively to the pool of IL-23R+CD3+CD4–CD8– entheseal-resident cells. A large fraction of entheseal γδ T cells was CD27– or Vγ6+, whereas 
only a minor part expressed Vγ1 or Vγ4. Additionally, IL-17A production by entheseal-resident γδ T cells was observed ex vivo. To investigate the ontogeny of entheseal γδ T cells, we 
analyzed inducible Rag1 knockout mice, which allow induction of lymphocyte development only after tamoxifen administration. Absence of Vγ6+ and CCR6+ entheseal γδ T cells in 
induced mice indicated embryonic development of entheseal CCR6+ IL-17-producing γδ T cells, which are later maintained as self-renewing tissue-resident T cells.
To achieve IL-23 overexpression in vivo and induce disease, we apply hydrodynamic injection of IL-23-encoding minicircle DNA. In this way, we established a mouse model for IL-23-
induced spondyloarthropathy to investigate the role of IL-17-producing γδ T cells in tissue remodeling.

P.B.10.08
Contribution of the Aryl hydrocarbon Receptor Repressor (AHRR) to UVB induced skin aging in vivo

P. Jäger1, J. Krutmann2, I. Förster1, H. Weighardt1; 
1LIMES Institute, Bonn, Germany, 2IUF-Leibniz Research Institute for Environmental Medicine gGmbH, Düsseldorf, Germany.

The Aryl hydrocarbon Receptor (AhR) is a ligand activated transcription factor, which is critical for detoxification of xenobiotics but is also an important regulator of innate and 
adaptive immunity. In addition to exogenous ligands the AhR is activated by endogenous ligands such as 6-formylindolo[3,2-b]carbazole (FICZ), which is a photoproduct generated 
from tryptophan in the skin. Thus, this receptor can also be described as UV sensor. AhR activity is negatively regulated by feedback inhibition through the AhR-Repressor (AhRR). To 
investigate AhRR expression we generated AhRR-deficient and AhRR reporter mice through replacing the ahrr locus by an EGFP cassette. Whereas the AhR was previously reported to 
be expressed ubiquitously, the AhRR turned out to be present in different immune cells of barrier organs like the skin.
It is already described that especially UVB radiation causes DNA damage, immunosuppression, extrinsic skin aging and tumor formation. In our laboratory we use a model of chronic 
UVB irradiation in order to examine the influence of the AhRR on common characteristics of longterm UV exposure.
Interestingly, first analyses exhibited reduced melanin contents in skin and a smaller number of epidermal melanocytes of irradiated AhRR deficient mice compared to wildtype mice. 
Hence, melanin synthesis might be a promising target linked with activation of the AhR/AhRR system. In future, tyrosinase activity and melanin production will be assessed. As DNA 
damage might be influenced by melanin content, UV induced cyclobutane pyrimidine dimer (CPD) will also be analyzed.

P.B.10.09
The NADPH oxidase 2 (NOX2) mediates an anti-inflammatory response to dead cell debris

J. Hahn; 
UK Erlangen, Erlangen, Germany.

Background and Objectives: Production of reactive oxygen species via the oxidative burst has been associated with the promotion of inflammation and tissue damage. Recent 
research has implied that ROS are also important for regulation of inflammation and protection from autoimmune diseases. This project focused on the involvement of the oxidative 
burst in the development of experimental lupus and its regulation of inflammatory properties.
Methods: Lupus/arthritis was induced by intraperitoneal injection of pristane oil in WT/Ncf1** mice carrying a mutation in NOX2. The progression of lupus/arthritis was followed 
during a six month period by serological markers and severity of organ involvement. Phagocytosis assays (ex vivo) were established to distinguish a differential uptake of cellular 
debris and latex beads via FACS analysis and fluorescence microscopy. The formation of neutrophil extracellular traps (NETs) was investigated in blood and peritonea.
Results: After pristane-injection Ncf1** mice develop strongly elevated levels of typical lupus-autoantibodies, e.g.; anti-dsDNA, anti-histone, anti-Sm/RNP, and arthritis. A certain 
amount of spontaneously occurring autoantibodies and enhanced glomerulonephritis was also apparent in Ncf1** mice. Phagocytosis of secondary necrotic cells in Ncf1** mice was 
enhanced and skewed towards CD11b+Ly6chigh monocytes. The ability of Ncf1** mice to create NETs and aggregated NETs was severely dampened.
Conclusion: The Ncf1** mouse suffers from intensified experimental lupus/arthritis, characterized by autoantibodies directed against surface molecules of dead cells and aggravated 
organ involvement. The mechanics of the exacerbated autoimmune reaction could be associated to the atypical phagocytosis in Ncf1** mice. The inability to form aggregated NETs 
could prolong the inflammatory loop.

P.B.10.10
Characterization of CARD18, a novel negative regulator of IL-1β in human keratinocytes and in psoriasis

A. Göblös1, J. Danis1, Z. Bata-Csörgő1,2, L. Kemény1,2, M. Széll3,2; 
1University of Szeged, Department of Dermatology and Allergology, Szeged, Hungary, 2University of Szeged, Dermatological Research Group of the Hungarian Academy of Sciences, 
Szeged, Hungary, 3University of Szeged, Department of Medical Genetics, Szeged, Hungary.

IL-1β signaling is essential for the homeostasis of the skin and critically involved in several inflammatory diseases, such as psoriasis. The activation and secretion of the bioactive IL-1β 
depends on a posttranslational process, which relies upon inflammasome assemble and caspase-1 activation.
CARD-only proteins (COP) are known to restrain inflammatory events due to terminating inflammasome activation. CARD18 (Iceberg) is a member of COP family and a negative 
regulator of IL-1β due to modification of caspase-1 activation. During the investigation of molecular mechanisms in keratinocytes that contribute to the pathogenesis of psoriasis 
we found that CARD18 expression differs in healthy and psoriatic skin, moreover, CARD18 demonstrated altered response ability under inflammatory conditions in healthy and 
psoriatic skin. In healthy skin a low basal CARD18 expression was detected which showed significant elevation in response to inflammatory stimuli, namely lymphokine treatment 
or mechanical injury. Unlike in psoriatic non-involved skin, where higher basal expression was observed but it was uninducible by various stress stimuli. This different regulation of 
CARD18 may contribute to the susceptibility of psoriasis.
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Cytosolic DNA is an important psoriasis associated danger signal that triggered the expression of CARD18 and inflammasome components (AIM2, Caspase-1) and IL-1β production of 
keratinocytes. Furthermore, gene specific silencing of CARD18 in cytosolic DNA treated cells resulted in elevated IL-1β secretion and a decreased caspase-1 and AIM2 gene expression.
These results clearly suggest that CARD18 has a modifying role in inflammatory processes of keratinocytes, thereby providing a possible new therapeutic target for inflammatory skin 
disease.

P.B.10.11
Patients with active hidradenitis suppurativa show an inflammatory profile of cytokines in serum characterised by IL-6, IL-8, IL-17A and IL-12 production

R. de la Varga Martínez1, D. Jiménez-Gallo2, C. Albarrán-Planelles2, M. Linares-Barrios2, C. Rodríguez1; 
1Immunology Department, Hospital Universitario Puerta del Mar, Cádiz, Spain, 2Dermatology Department, Hospital Universitario Puerta del Mar, Cádiz, Spain.

INTRODUCTION: Hidradenitis suppurativa (HS) is a chronic, inflammatory and distressing follicular disease. The pathogenesis of HS is unknown although it has been proposed that it 
results from an inappropriate autoinflammatory response. Supporting this hypothesis, some patients respond to anti- cytokines biologics, although the clinical efficacy is variable.
OBJECTIVE: To determine the spectrum of circulating inflammatory cytokines in HS patients and to elucidate whether there was any correlation with clinical activity.
PATIENTS MATERIAL AND METHODS: Blood samples were obtained from 13 healthy donors and 64 patients diagnosed from HS, 37 inactive and 27 active (Hurley scale). Serum levels 
of the followings cytokines were determined by multiplex-technology-xMAP: TNF-α types I and II-soluble receptors (TNFα-R), IL-1β, IL-6, IL-8, IL-10, IL-12, IL-17A, IL-22 and IL-23.
RESULTS: Active HS patients produce significant higher levels of IL-6, IL-8, IL-17A and IL-12 cytokines than inactive patients. In addition, IL-6 was also found higher in inactive patients 
than in healthy individuals. Although no significant differences in IL-22 levels were found between active vs. inactive patients, globally, HS patients show higher IL-22 levels than 
healthy population. Significant lower levels of IL-1B and TNFα-R type I were found in HS patients vs. controls.
CONCLUSIONS: HS patients show an inflammatory profile of cytokines in serum, being IL-6 and IL-22 produced in more quantity than in healthy individuals.
HS patients with a more severe illness produce a specific inflammatory profile characterised by elevated levels of IL-6, IL-8, IL-12 and IL-17A. This pattern can be related to a TH1/TH17-
mediated pathogenesis of HS.

P.B.10.12
Effect of eupatilin on insulin growth factor 1-induced inflammation and lipogenesis in SZ95 sebocyte

Y. Lee, J. Lee, Y. Park; 
Department of Dermatology, Seoul St.Mary’s Hospital, Seoul, Korea, Republic of.

Acne vulgaris is a common skin disease which is characterized by excess sebum production, proliferation of Propionibacterium acnes, hyperkeratinization, and perifollicular 
inflammation. Eupatilin (5,7-dihydroxy-3’,4’,6’-trimethaoxyflavone), is the major lipophilic flavonoid from Artemisia plant. It has been reported to have an anti-bacterial and anti-
inflammatory activity. However, it’s therapeutic effect and mechanism on acne is unclear. In this study, we examined the effect of eupatilin on IGF-1-induced inflammation and 
lipogenesis in human sebocytes. IGF-1 induced tumor necrosis factor (TNF)-α, interleukin (IL)-6 and, IL-8 mRNA expression in SZ95 sebocytes, and eupatilin significantly reduced 
the expression of these proinflammatory cytokines. Eupatilin suppressed lipid accumulation on IGF-1-treated SZ95 sebocytes. To investigate the molecular mechanism by eupatilin 
suppresses inflammation and lipid synthesis, we examined whether eupatilin inhibits mitogen-activated protein kinase (MAPK) and AKT signaling pathway using by Western blot. 
Eupatilin dose-dependently blocked phosphorylation of p38, JNK and AKT. These results provide the first evidence that eupatilin can be candidate for acne treatment.

P.B.10.13
Investigating the involvement of PRINS non-coding RNA in psoriasis associated inflammatory responses of keratinocytes

J. Danis1, A. Göblös1, Z. Bata-Csörgő1,2, L. Kemény1,2, M. Széll3,2; 
1University of Szeged, Department for Dermatology and Allergology, Szeged, Hungary, 2MTA-SZTE Dermatological Research Group, Szeged, Hungary, 3University of Szeged, Department of 
Medical Genetics, Szeged, Hungary.

We have previously identified a non-coding RNA, PRINS, as a differentially expressed transcript in psoriatic uninvolved epidermis compared to healthy epidermis. Our in vitro 
experiments showed that PRINS expression is altered after exposure to various stressors i. e. starvation, UVB irradiation, translation inhibition and microbial agents. A potential stress 
signal in psoriatic involved skin is the extracellular DNA which activates the AIM2 inflammasome, as well as the production of inflammatory cytokines. The activated inflammasome 
cleaves the precursor proIL-1β form into mature, active IL-1β which plays a well-known role in the pathogenesis of psoriasis.
The aim of our study was to investigate whether PRINS affects the expression and activation of IL-1β and other cytokines in normal human epidermal keratinocytes (NHEK) thus the 
elevated expression of PRINS in psoriatic uninvolved epidermis could contribute to the inflammatory aspect of the disease.
The highest level of IL-1β secretion could be induced by priming the NHEKs with TNF-α and IFN-γ subsequently treated with the synthetic DNA analogue poly(dA:dT). This treatment 
resulted in a 2-fold PRINS expression and a significantly elevated (p=0.02) IL-1β secretion. Next the expression of PRINS was silenced or overexpressed in NHEKs during the above 
mentioned treatment. Neither the silencing nor the overexpression of PRINS had any effect on the IL-1β secretion of NHEKs, although PRINS overexpression affected the IL-6 
expression of the cells.
Our results suggest that the PRINS non-coding RNA does not have any regulatory role in the AIM2 inflammasome signaling, but might modulate the production of other 
inflammatory mediators.

P.B.10.14
Improvement of vascular dysfunction by anti-IL-17A treatment in psoriasis

R. Schüler1,2, S. Karbach1,2, S. Klebow2, P. Wenzel1, A. Waisman2; 
1II. Medical Clinic, University Medical Center, Mainz, Germany, 2Institute for Molecular Medicine, University Medical Center, Mainz, Germany.

Introduction: Psoriasis is one of the most frequent inflammatory skin diseases. It was observed previously that psoriasis patients more often suffer from cardiovascular disease than 
people without psoriasis and it was shown that psoriasis alone is an independent cardiovascular risk factor. IL-17A has been described to be important in the development of psoriasis, 
but also in the development of vascular dysfunction and hypertension. The target molecule IL-17A might be one possible connection factor. With this study we aim to analyze if the 
vascular dysfunction in a mouse model of psoriasis is mildened by anti-IL17A treatment.
Material and Methods: For our experiments we used the mouse model of K14-IL-17Aind/+ mice, which provide an overexpression of IL-17A in the skin keratinocytes resulting in a 
psoriasis-like skin phenotype combined with vascular dysfunction. Mice were treated with anti-IL-17A provided by Novartis and analyzed for their vascular function (organ chamber 
experiments) and the skin disease (PASI, FACS analysis, histology).
Results: Anti-IL-17A treatment of psoriatic mice seems to improve the vascular function as well as the skin affection in the K14-IL-17Aind/+ mouse model.
Conclusions: IL-17A indeed might be a possible linking factor between psoriasis-like skin disease and the associated vascular dysfunction. This could potentially offer new therapeutic 
options.

P.B.10.15
Langerhans cells and infiltrating epidermal Dendritic cells produce distinct and complementary cytokines that sustain the skin inflammation in active psoriasis

E. Martini, M. Wikén, S. Cheuk, M. Ståhle, L. Eidsmo; 
Karolinska Institutet, Stockholm, Sweden.

Introduction: Healthy epidermis consists of keratinocytes intermixed with Langerhans cells (LCs) and is separated from the underlying dermis containing dermal dendritic cells. In 
psoriasis, red and scaly skin lesions are caused by vigorous keratinocyte activation and proliferation. In active psoriasis, a high proportion of epidermal T cells can produce the disease 
driving cytokines IL-17 and IL-22. In this study we investigated whether dendritic cells within the inflamed epidermis had the capacity to promote cytokine production in epidermal T 
cells in psoriasis.
Materials and Methods: Skin biopsies were collected from healthy skin and psoriasis lesions and the localization of DCs and LCs was visualized by microscopy. Gene expression 
analysis was performed on sorted epidermal infiltrating Dendritic cells (iDCs) and LCs populations. Cytokine expression in iDCs and LCs was verified on protein level by flow cytometry 
after stimulation with TLR4 or TLR7/8 ligands.
Results: Our data showed that, in psoriasis, LCs were the main producers of the Th17 driving cytokine IL-23, measured by RNA and protein expression. In contrast, epidermal iDCs 
produced IL-1β but also the regulatory cytokine IL-10. Moreover, epidermal LCs and iDCs from active psoriatic lesions could be stimulated with TLR ligands to increase the production 
of the pro-inflammatory cytokines IL-1β and IL-23, whereas LCs from healthy skin remained inert.
Conclusions: Collectively, our results highlight the complexity of tissue inflammation in the skin and we show that infiltrating epidermal dendritic cells together with LCs may have the 
capacity to drive inflammatory T cell responses in psoriasis
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P.B.10.16
Global transcriptome analysis of human keratinocytes after silencing of SFRS18 and LUC7L3 splicing regulators implicated in psoriasis pathogenesis

E. Szlávicz1, P. Oláh2, K. Szabó1,3, Z. Bata-Csörgő1,3, L. Kemény1,3, M. Széll3,4; 
1University of Szeged, Department of Dermatology, Szeged, Hungary, 2University of Szeged, Department of Medical Biology, Szeged, Hungary, 3University of Szeged, MTA Dermatologic 
Research Group, Szeged, Hungary, 4University of Szeged, Department of Medical Genetics, Szeged, Hungary.

LUC7L3 and SFRS18 splicing regulator mRNAs have been recently desribed by our research group to be differentially expressed in response to T-lymphokine treatment in healthy and 
psoriatic non-involved epidermis samples. Since mRNA maturation disturbances have not yet been established in psoriasis, we have decided to further characterize these splicing 
regulators.
One part of this study is to describe molecular pathways influenced by the identified splicing regulators. A global transcriptome analysis was performed in order to compare 
expression profile changes in response to the double siRNA silencing of LUC7L3/SFRS18. Our aim is to identify differentially expressed genes, to detect splicing pattern alterations, to 
construct molecular networks based on the results and select candidate genes for further analyses.
The experiments were carried out using HPV-immortalized human keratinocytes. LUC7L3 and SFRS18 splicing regulators have been succesfully silenced with at least 30% decrease 
of expression compared to control samples. Following quality control, samples were sequenced using paired-end RNA sequencing on Illumina HiScanSQ instrument. This step is 
followed by differential expression analysis on the gene and transcript level, novel isoform detection and relative abundance measurements of differentially spliced isoforms.
This study might facilitate our knowledge on splicing regulation disturbances in psoriasis and the understanding of the complex molecular background of this immunmediated human 
skin disease.

P.B.10.17
Expression of receptors to IL-1 on peripheral blood immunocompetent cells in atopic dermatitis

A. Alshevskaya, J. Lopatnikova, O. Krugleeva, V. Nepomnyschih, S. Sennikov; 
Federal State Budgetary Scientific Institution “Research Institute of Fundamental and Clinical Immunology”, Novosibirsk, Russian Federation.

Background: IL-1β is involved in both initiation and chronicity induction of skin inflammation in atopic dermatitis (AD). Regulation of systemic mediators effects on target cells depend 
largely on the number and ratio of different types of membrane-bound receptors on cells. The aim was to analyze the percentage of IL-1R1/R2+ subsets of immunocompetent cells 
and the number of these receptors in patients with AD and healthy individuals (HI).
Materials and methods: The objects of the study are peripheral blood mononuclear cells of HI (150) and AD patients (19). To determine cells phenotype antibodies anti-hCD3-APC, 
anti-hCD19-PECy7, anti-hCD14-FITC (eBioscience), as well as anti-hTNFRI/II-PE (R&D Systems) were used. To determine receptor number on the cells QuantibritePE Beads (BD) were 
used.
Results: The resulting data indicate differences in expression of IL-1β receptors in various subsets of immunocompetent cells in AD. The high percentage of positive cells does not 
imply a high density of receptor expression (as in IL-1R2+T-cells), and vice versa. The percentage of IL-1R1+ monocytes increases while the expression receptor density decreases 
simultaneously in B-cells in AD and the invert correlation is shown for IL-1R2 in B-cells.
Conclusions: The density of receptors expression is characterized by disease-induced changes that cannot be detected when assessing the percentage of positive cells. It was found 
that oppositely directed changes in the density of receptor expression and in the percentage of positive cells in B-cells (for IL-1R2) and monocytes (for IL-1R1) takes place and can act 
as a mechanism for cytokine binding to target receptors on specific subpopulations.

P.B.10.18
Netting neutrophils in skin wounds recruit and activate plasmacytoid dendritic cells

J. Di Domizio1, C. Belkhodja1, A. Van Lierop2, O. Demaria1, C. Conrad1, B. Homey2, M. Gilliet1; 
1University Hospital of Lausanne, Lausanne, Switzerland, 2Heinrich-Heine-University, Duesseldorf, Germany.

Skin infiltration by plasmacytoid dendritic cells (pDCs) and their activation to produce type I IFN are key events in the initiation of wound repair, although the mechanisms that govern 
this process are unknown. Here we show that neutrophils are directly driving this process. Neutrophils infiltrating injured skin were found to release Cxcl10 and to form Neutrophil 
Extracellular Traps (NETs). Cxcl10 was found to recruit pDCs into injured skin via Cxcr3 and to form complexes with NET-DNA that activate pDCs to produce type I IFN via Tlr9. Thereby 
NETs released by skin-infiltrating neutrophils promote early inflammation and wound re-epithelialization. Our findings provide new insights into the mechanisms that govern skin 
wound repair.

P.B.10.19
Recirculating Th1 and Th17 memory T cells in psoriasis and psoriatic arthritis

F. Sgambelluri1, M. Diani2, M. Longhi3, A. Altomare2, G. Banfi1,2,3, G. Altomare2, E. Reali1; 
1I.R.C.C.S. Istituto Ortopedico Galeazzi, Laboratory of Translational Immunology, Milan, Italy, 2I.R.C.C.S. Istituto Ortopedico Galeazzi, Department of Dermatology and University of Milan, 
Milan, Italy, 3I.R.C.C.S. Istituto Ortopedico Galeazzi, Department of Rheumatology, Milan, Italy.

The pathogenic mechanism that links cutaneous psoriasis and psoriatic arthritis (PsA) is still largely unknown. In a previous study we identified CCR7+ CD4 T cells in lymphoid-like 
structures in the dermis of psoriatic plaques. Here we hypothesized that a fraction of skin memory T cells with TCM phenotype may re-enter the circulation and play a role in the 
development of systemic inflammation and psoriatic arthritis.
We therefore characterized the differences between circulating CD4+ T cells in patients with psoriatic disease (psoriasis and PsA) and healthy controls by analyzing the cytokine 
profile, the expression of TCM/TEM phenotype and the expression of CXCR3, CCR4 and CCR6 chemokine receptors
We found that in patients with psoriatic disease, the circulating level of IFNγ+IL17+ CD4 T cells and IL-17+ single positive CD4 T cells were significantly higher compared to controls in 
response to αCD3/CD28 stimulation. Interestingly, in patients with psoriatic disease, we also found higher levels CXCR3 and higher levels of cells with a central memory phenotype in 
IFNγ+IL17+ and IL-17+ CD4 T cells subsets.
By analyzing psoriasis and PsA as a separate groups we found higher frequency of circulating IFNγ+IL-17+ and IL-17+ CD4 T cells in patients with PsA compared to control (p=0.037 and 
p=0.0086 respectively).
We finally performed a parallel analysis of T cells in the synovial fluid and in the circulation of the same patients. The data showed a marked shift of CD4 T cells towards the Th1 
phenotype in synovial fluid evidenced by an increase of IFNγ production and CXCR3 expression.

P.B.10.20
Development of an ex-vivo model to study properties of human tissue resident memory T cells in inflammatory skin diseases

I. Gallais Sérézal, I. Gallais Sérézal, L. Eidsmo, S. Cheuk, D. Chang; 
Department of Medicine Solna, Karolinska Institutet, stockholm, Sweden.

Psoriasis and other chronic inflammatory skin diseases such as contact dermatitis often relapse at previously affected regions when treatment is suspended. We have previously 
shown that tissue resident memory cells (TRM) poised towards IL-17 and IL-22 production are lodged in clinically healed psoriasis epidermis and these cells may constitute the 
pathogenic memory in the skin. Here we developed an ex vivo model to study the mechanisms by which TRM interact with other skin cells and trigger inflammation in the skin 
microenvironment.
Healthy skin biopsies were collected from reconstructive surgery and were treated with a T-cell activating anti-CD3 antibody (n= 3-5). Epidermis and dermis were separated after 18 
and 48 hours by enzymatic digestion for flow cytometry or RT-PCR analysis.
Anti-CD3 stimulation leads to an increased number of epidermal T cells coupled with an increased IFNg production assessed by flow cytometry. The gene expression of CXCL9 and 
CXCL10 were measured and found upregulated 16 hrs after stimulation with anti-CD3 upon T cell activation. CXCL10 and CXCL9 are chemokines produced by keratinocytes, stromal 
cells and DCs in response to IFNg and enhance recruitment of inflammatory leukocytes into peripheral tissues. In comparison, CCL20, another chemokine produced by keratinocytes 
that is involved in DC and Th17 cells recruitment into peripheral tissues was up-regulated after two days of activation.
Our ex vivo T-cell activation model allows careful dissection of TRM’s functions in their natural microenvironment. The model may serve as a useful tool for in depth analysis of TRM in 
different human skin diseases.
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P.B.10.21
Clinical value of concentration, rheumatoid factor activity, and immunoglobulin subtypes of cryoprecipitate in the diagnosis of cryoglobulinemic vasculitides

M. Kolopp Sarda1, C. Théry2, C. Lombard1, A. Millet1, J. Lega3; 
1CH Lyon Sud Lab Immunology, Pierre Benite, France, 2Internal Medicine Department , CH Lyon Sud, Pierre Benite, France, 3Internal Medicine Department, CH Lyon Sud, Pierre Benite, 
France.

Introduction: Cryoglobulinemia is the hallmark of cryoglubulinemic vasculitides but can also be found in healthy individuals. The aim of this study was to determine the clinical value of 
the concentrations of total cryoprecipitate and immunoglobulin subtypes, its rheumatoid factor (RF) activity in a cohort of symptomatic patients.
Materials and Methods: We retrospectively reviewed the clinical chart of a consecutive series of 226 patients positive for cryoglobulinemia (January 2012 - December 2013). 
Cryoglobulin analysis consisted in cold precipitation in sera for 7 days. In positive samples, cryoprecipitate was purified, then analysed by immunofixation technique while assessing 
IgG, IgA, IgM concentrations and RF (IgM anti-IgG) by nephelemetry. Complement fractions C3 and C4 concentrations and CH50 activity were simultaneously assayed.
Results: Cryoglobulinemia was observed in 50 patients with vasculitis and 176 symptomatic patients (54 years, male sex 33%) without vasculitis. For the positive diagnosis of vasculitis, 
cryoglobuline total Ig concentration >20mg/L, >35mg/L and >1000mg/L had a sensitivity of 96%, 73%, 20%, and a specificity of 42%, 70%, and 89%, respectively. Polyclonal IgG 
(p=0.01) and IgM (p=0.009) were correlated with the diagnosis of vasculitis contrary to polyclonal IgA (p=0.06) or monoclonal Ig. Cryoprecipitate >35mg/L (OR 3.64 CI 1.64-8.08), RF 
activity (56% vs 16%, OR 6.67, CI 3.10-14.31) and low C4 level (64% versus 31%, OR 3.91 CI 2.02-7.56) were independent factors for diagnosis in multivariable analysis.
Conclusions: The determination of concentration of cryoprecipitate and its RF activity are clinically useful in the diagnosis of vasculitis in symptomatic patients.

P.B.10.22
Huiyang shengji ointment promoted chronic wound healing of the mouse model by regulating macrophage phenotype transition

X. He, P. Li, Y. Xue, Y. Lin; 
Beijing Traditional Chinese Medicine Hospital, Capital Medical University, Beijing, China.

Introduction: The pathological characteristic of delayed wound healing is an extensive inflammation phase. Dysfunction of macrophage phenotype transition is one of important 
reason of healing failure caused by persist inflammation. Huiyang shengji ointment (HSO)is a traditional Chinese medicine prescription for treating chronic wounds. but the molecular 
mechanism behind macrophage phenotype transition still remains unclear. In this article, we aim to investigate the effect of HSO on macrophage phenotype transition in mice with 
chronic skin wound.
Materials and Methods: Balb/c mice were operated with full-thickniss excision after being attacked by systemic hydrocortisone for 7 days. The mice impaired wound treated externally 
with HSO, Wound area and healing rate were analysed by Image-proplus software.We detected the expression of M1/M2 cytokines in the wound tissue by quantitative real-time PCR 
and Western blot.
Results: Our results showed that HSO increased healing rate to promote wound healing on day 10. Compared with model mice on day 3, HSO increased the level of VEGF and 
TGF-β mRNA (M2 cytokines), decreased the level of IL-6 mRNA(M1 cytokines). On day 7, HSO increased VEGF and TGF-β protein expression,decreased the expression of TNF-α (M1 
cytokines).
Conclusions: HSO promoted wound healing through regulating macrophage phenotype transition by down-regulating M1 cytokines and up-regulating M2 cytokines.

P.B.10.23
Specific roles for dendritic cell subsets during initiation and progression of psoriasis

E. Glitzner1, A. Korosec1, P. M. Brunner1, B. Drobits1, N. Amberg1, H. B. Schönthaler2, T. Kopp1, E. F. Wagner2, G. Stingl1, M. Holcmann1, M. Sibilia1; 
1Medical University of Vienna, Vienna, Austria, 2CNIO, Madrid, Spain.

Several subtypes of dendritic cells (DCs) are found in skin lesions of psoriasis patients, but their involvement in disease pathogenesis is poorly understood. Here, we investigated a 
contribution of Langerhans cells (LCs) and plasmacytoid DCs (pDCs) in psoriasis. In both human psoriatic lesions and a psoriasis mouse model (DKO* mice), LC numbers are severely 
reduced, whereas pDC numbers are increased. Depletion of pDCs in DKO* mice prior to psoriasis induction resulted in a milder phenotype, whereas pDC depletion during established 
disease had no effect. In contrast, depletion of Langerin+ APCs before disease onset did not affect psoriasis development, whereas depletion from psoriatic DKO* mice aggravated 
disease symptoms. Using bone marrow (BM) chimeric mice, we found that disease aggravation was due to absence of LCs, but not other Langerin+ APCs, and that LC replenishment 
in psoriasis occurred from BM-derived precursors. LCs produced high levels of IL-10 in psoriatic mice, and LC depletion resulted in increased epidermal IL-23. In the absence of pDCs, 
IL-23 production was reduced, and blocking of IL-23R signaling greatly ameliorated disease symptoms. These results demonstrate that LCs exert an anti-inflammatory function during 
active psoriatic disease, while pDCs have an instigatory effect during disease initiation via IL-23 production.

P.B.10.24
MALT1 deficiency is not protective in mouse models of psoriasis

E. Van Nuffel1,2, I. Afonina1,2, R. Beyaert1,2; 
1Unit of Molecular Signal Transduction in Inflammation, Inflammation Research Center, VIB, Ghent, Belgium, 2Department of Biomedical Molecular Biology, Ghent University, Ghent, 
Belgium.

Introduction: MALT1 is a key molecule in TCR-induced signaling to NF-κB and steers TCR-induced gene expression by two distinct mechanisms: as a protease and as a scaffold protein. 
Because of a reduced T cell response, MALT1 deficiency proved to be protective in experimental models of T cell-dependent autoimmune diseases such as EAE and colitis, indicating 
the therapeutic potential of MALT1 targeting in these diseases. Here we hypothesized a similar role for MALT1 in psoriasiform skin inflammation.
Material and Methods: The imiquimod- and IL-23-induced psoriasis models were applied to wild type and MALT1-deficient mice. Psoriasis-like disease was scored by measuring the 
degree of erythema, scaling of skin, and skin thickness. Epidermal hyperproliferation and inflammatory cell infiltration in skin and draining lymph nodes were assessed by histology 
and flow cytometry. Cytokine production was measured by Q-PCR.
Results and conclusion: Surprisingly, MALT1 deficiency is not protective in psoriasiform skin inflammation, suggesting that therapeutic targeting of MALT1 might not be applicable to 
psoriasis. Ongoing research focuses on the molecular and cellular characterization of the underlying mechanisms of skin inflammation in the absence of MALT1.

P.B.11 Allergen Specific Immune Responses - Part 1

P.B.11.01
Analysis of recombinant Gly m 4 allergen multimer formation in dependency to pH

H. Havenith, S. Rasche, H. Spiegel, S. Schillberg; 
Fraunhofer IME, Aachen, Germany.

Introduction: Gly   m 4 is one of the major soybean allergens and belongs like Bet v 1 to the widespread PR-10 protein family. It is known that dimerization of PR-10 allergens leads to 
increased immunoreactivity characterized by elevated IgE production and basophil degranulation.
Materials and Methods: To investigate the biophysical conditions favoring multimer formation, the cDNA encoding Gly   m 4 was cloned into a binary plant vector for transient 
expression in Nicotiana benthamiana. Subsequently the recombinant allergen was purified by affinity chromatography and size exclusion chromatography (SEC). To monitor the pH 
dependent multimer formation Gly   m 4 samples were adjusted to pH 7 or pH 12 and separated via SEC (Superdex 75 10/300), which was equilibrated at pH 7 or pH 12. Ovalbumin was 
used as control protein.
Results: Gly   m 4 affinity purification resulted in yields of 91 µg/g leaf material and additional SEC allowed the preparation of samples with high purity (> 95%). The analysis of multimer 
formation at pH 7 compared to pH 12 revealed no change in elution behavior for the control ovalbumin but a clear shift for the purified Gly   m 4 from one peak at 12.5 mL elution 
volume, indicating that 100% allergen was present as monomer, to a tailed peak corresponding to 30% dimers (10.3 mL elution volume) and 70% tetramers (9.5 mL elution volume).
Conclusions: The formation of Gly   m 4 multimers is favored at high pH values providing implications on antigen presentation in detection assays, therapeutic treatments and food 
processing.
P.B.11.02
Allergenicity change of bovine α-lactalbumin by gamma irradiation

X. Li1,2,3, X. Meng2,3, H. Chen2,3, J. Gao2,3, P. Tong2,3, Z. Wu2,3, A. Yang2; 
1Department of Molecular Biology,University of Salzburg, Salzburg, Austria, 2State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang, China, 3Department of 
food sciences, Nanchang University, Nanchang, China.

Introduction: Gamma irradiation is a kind of non-thermal processing for food preservation. In the study, we focused on whether gamma irradiation can decrease allergenicity of milk 
allergen α-lactalbumin.
Materials and Methods: Bovine α-lactalbumin was treated with different doses from 1 to 10 kGy. Sera from allergic patients, Human basophilic leukaemia cell line (KU812) and animal 
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model were used for evaluation of allergenicity by ELISA and flow cytometry.
Results: Binding ability of irradiated α-lactalbumin to human IgE decreased gradually with increasing of the irradiation dose. Concentration of intracellular Ca2+ and histamine release 
from KU812 cells attenuated as well. Compared with irradiated and native group in animal model, levels of specific antibodies (IgG/IgG1/IgE), histamine content in plasma and serum 
mMCP-1 decreased significantly. Moreover, the percentage of peritoneal mast-cell-surface FcεRI+ c-kit+ and mouse peripheral blood basophil CD200R+ expression decreased by 
64.3% and 35.19%, respectively, while percentage of CD4+CD25+Foxp3+ regulatory T cells increased significantly by 33.7% in the irradiated group than those of the native group.
Conclusions: Gamma irradiation can significantly reduce the allergenicity of bovine α-lactalbumin, which may involve regulatory T cell induce shift towards Th1 response and 
ultimately lead allergic reaction to be tolerance in mice after irradiation.

P.B.11.03
Safety assessment of nanoparticle and allergen conjugates: enhanced human allergic response when Der p 1 was attached to nanoparticles

I. Radauer-Preiml1, A. Andosch1, M. Himly1, S. Flicker2, S. Vrtala2, T. Hawranek3, U. Luetz-Meindl1, C. Huber1, M. S. Boyles1, J. Horejs-Hoeck1, A. Duschl1; 
1Department of Molecular Biology, University of Salzburg, Salzburg, Austria, 2Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and 
Immunology, Vienna, Austria, 3Department of Dermatology, Paracelsus Medical University, Salzburg, Austria.

The interaction of allergens with nanomaterials may change the allergen’s conformation or its activity. Potentially increasing allergenicity by facilitating IgE receptor crosslinking and 
activation of effector cells; or decreasing allergenicity by hiding IgE binding sites.
Bet v 1, Der p 1 and Phl p 5 were coupled to 50 nm AuNPs. Characterization was performed by TEM, DLS and HPLC. Allergen epitope integrity was assessed by BAT. The affinity 
of bound allergen to AuNPs after serum incubation was tested by immunoblot. The cysteine protease activity of Der p 1 and Der p 1-AuNPs was determined kinetically and in cell 
monolayer permeability assays.
Negative staining of allergen-AuNPs confirmed the presence of tightly bound proteins on the NP surface, which was confirmed by a size increase in DLS measurements, and 
quantified by HPLC. In all biological assays, AuNPs alone induced no responses. Using the BAT a lower C50 was found for Der p 1-AuNPs compared to Der p 1 alone, no differences 
were shown for Phl p 5-AuNPs, and no consistent pattern was observed for Bet v 1-AuNPs. IgG immunoblotting showed stability of the conjugates in human plasma. Enzymatic 
activity of Der p 1 was higher when attached to AuNPs, which corresponded with an increase in disruption of lung epithelial cell (A549) tight junctions, shown in vitro with a fluorescein 
permeability assay.
Allergen interactions with NPs may have variable effects on their allergic potential, which raises nanosafety considerations.
The research was funded by FP7/2007-2013 under grant agreement No: 263147 and FWF grant F4607.

P.B.11.04
IgE epitope proximity determines immune complex shape and effector cell activation capacity

A. Gieras1, B. Linhart1, K. Roux2, M. Dutta2, M. Khodoun3, D. Zafred4, C. R. Cabauatan1, C. Lupinek1, M. Weber1, M. Focke-Tejkl1, W. Keller4, F. D. Finkelman3, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology & Immunology, Medical University of Vienna, Vienna, Austria, 
2Department of Biological Science and Institute of Molecular Biophysics, The Florida State University, Tallahassee, FL, United States, 3Department of Medicine, Cincinnati Veterans Affairs 
Medical Center; the Division of Immunology, Allergy and Rheumatology, University of Cincinnati College of Medicine; and the Division of Cellular and Immunobiology, Cincinnati Children’s 
Hospital Medical, Cincinnati, OH, United States, 4Division of Structural Biology, Institute of Molecular Biosciences, Karl Franzens University of Graz, Graz, Austria.

Background: IgE-allergen complexes induce mast cell and basophil activation and thus immediate allergic inflammation. They are also important for IgE-facilitated allergen 
presentation to T cells by antigen-presenting cells.
Objective: To investigate whether the proximity of IgE binding sites on an allergen affects immune complex shape and subsequent effector cell activation in vitro and in vivo.
Methods: We constructed artificial allergens by grafting IgE epitopes in different numbers and proximity onto a scaffold protein. The shape of immune complexes formed between 
artificial allergens and the corresponding IgE was studied by negative stain electron microscopy. Allergenic activity was determined using basophil activation assays. Mice 
were primed with IgE, followed by injection of artificial allergens to evaluate their in vivo allergenic activity. Severity of systemic anaphylaxis was measured by changes in body 
temperature.
Results: We could demonstrate simultaneous binding of four IgE antibodies in close vicinity to each other. The proximity of IgE binding sites on allergens influenced the shape of the 
resulting immune complexes and the magnitude of effector cell activation and in vivo inflammation.
Conclusion: Our results demonstrate that the proximity of IgE epitopes on an allergen affects its allergenic activity. We thus identified a novel mechanism by which IgE-allergen 
complexes regulate allergic inflammation. This mechanism should be important for allergy and other immune complex-mediated diseases.

P.B.11.05
Prospective follow-up venom inmunotherapy by way of Basophil Activation Test (BAT)

I. Magriz Tascón1, C. Cámara Hijón1, A. Rodriguez Trabado2, E. Madany1, S. Romero Chala1, J. García Trujillo1, I. Tovar García1, L. Fernández Pereira1; 
1San Pedro de Alcántara Hospital, Cáceres, Spain, 2Ciudad de Coria Hospital, Coria, Spain.

Background: The diagnostic reliability of BAT for allergy to hymenoptera venom is well established. With regard of monitoring venom immunotherapy (VIT), the published results are 
conflicting depending on the study design. Then we decided to do a prospective work to study the changes in basophil reactivity along a complete period of VIT.
Material and Methods: Ten patients allergic to hymenoptera venom were studied. The BAT was performed at the diagnosis and several months after beginning VIT (1, 3, 6, 12, 18 and 
30 months). A wide range of venom concentrations were tested in each analysis (from 1 to 5000 ng/ml). A double staining (CD203c-PE/ CD63-FITC) was used to detect basophils and its 
activation. PBS-BSA and the peptide fMLPwere used as controls. The statistical analysiswas performed with Kruskal-Wallis and U de Mann-Whitney tests. 
Results: Applying the repeated measures ANOVA, a significant decrease (p<0.05) in basophil activation was observed after three months of treatment, an nearly significant even one 
month after reaching the maintenance dose. This decrease was also maintained since 18 months of treatment till 30 months of VIT. Unexpectedly, in all cases there were an activation 
increase in the intermediate time, from 6 to 18 months, reaching levels similar to pre-treatment levels. This finding remains the behavior of IgG4 responses during VIT, with medium terms 
increase.
Conclusions: All the patients prospectively followed showed a similar evolution response in the activation along the following period and the BAT can be used to measure it.

P.B.11.06
House Dust Mites Possess a Polymorphic, Single Domain Putative Peptidoglycan D,L endopeptidase Belonging to the NlpC/P60 Superfamily

G. A. Stewart, V. H. Tang, B. J. Chang, C. Y. Tay; 
University of Western Australia, Perth, Australia.

A 14 kDa protein homologous to the γ-D-glutamyl-L-diamino acid endopeptidase members of the NlpC/P60 Superfamily has been described in Dermatophagoides pteronysssinus 
(DP) and D. farinae (DF) but is not clear whether other species produce homologues. Bioinformatics revealed homologous genes in both the mange mite Psoroptes ovis (PO) and the 
tropical mite Blomia tropicalis (BT). The degrees of identity (similarity) between the DP mature protein and those from DF, PO and BT were 82% (96%), 77% (93%) and 61% (82%), 
respectively. DP and DF studies revealed that the gene was polymorphic, and a third variant was identified. The DP gene was intronless, in contrast to that reported for DF. Mite 
proteins possessed a characteristic 13 residue insertion and several deletions, compared with other NlpC/P60 bacterial proteins, with the exception of mycobacterial homologues. 
Essential residues involved in the catalysis of L-Ala-D-glutamyl-L-diaminopimelic acid in the Bacillus cereus (BC) endopeptidase were conserved in the mite homologues with the 
exception of those residues that interact with the free amino group of the L-Ala residue in peptidoglycan (PG)-free stem peptide, indicating that the mite enzymes likely cleave 
PG-attached stem peptide. These mite enzymes represent a conserved group of proteins, the genes for which were probably acquired by lateral gene transfer from endosymbiotic 
bacteria. They represent one of several enzymes necessary for peptidoglycan degradation in mites. Such a complement of enzymes may contribute to the production of 
immunomodulatory peptidoglycan fragments in house dust. Work supported by Asthma Foundation WA and NH&MRC Australia.

P.B.11.07
Allergen aggregates exhibit reduced allergenic activity due to altered presentation of IgE epitopes

N. Najafi1, G. Hofer2, K. Blatt3, A. Stoecklinger4, W. Keller2, P. Valent3, J. Thalhamer4, R. Valenta1, S. Flicker1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Institute of Molecular Biosciences, University of Graz, Graz, Austria, 3Division of Hematology and Hemostaseology, Department of Internal Medicine I, Medical University of Vienna, 
Vienna, Austria, 4Department of Molecular Biology, University of Salzburg, Salzburg, Austria.

Introduction: Usually a reduction of the allergenic activity (i.e., ability to cross-link mast cell and basophil-bound IgE) of an allergen can only be achieved by a reduction of its IgE 
reactivity by denaturation, fragmentation, mutation or structural reassembly. So far, only one example of a trimeric form of the major birch pollen allergen Bet v 1 has been reported 
which despite maintained IgE reactivity exhibited reduced allergenic activity.
Material and Methods: A hybrid molecule consisting of the major grass pollen allergen Phl p 5 and major birch pollen allergen Bet v 1 was expressed as his tagged protein. IgE 
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reactivity and basophil activation of the purified hybrid allergen were studied by ELISA and basophil activation tests and compared to results obtained with the equimolar mixture of 
Phl p 5 and Bet v 1. Secondary and tertiary structures of the hybrid were investigated by circular dichroism (CD), size exclusion chromatography (SEC) and dynamic light scattering 
(DLS).
Results: The hybrid exhibited stronger IgE reactivity than the equimolar allergen mixture but unexpectedly showed a reduced allergenic activity. SEC and DLS showed that the hybrid 
formed stable and soluble high molecular weight aggregates which according to CD preserved alpha helical fold to a large extent.
Conclusion: The Phl p 5/Bet v 1 hybrid is the second known example of a protein which despite maintained IgE reactivity exhibited reduced allergenic activity due to aggregation and 
thus due to altered presentation and/or orientation of IgE epitopes.

P.B.11.08
Are house dust mites potential carriers of bacteria responsible for the induction of sensitization to microbial “allergens”?

S. Dzoro1, I. Mittermann1, M. Nehr2, A. Hirschl2, G. Wikberg3, C. Johansson4, L. Lundeberg3, A. Scheynius4, R. Valenta1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Division of Clinical Microbiology, Clinical Institute of Laboratory Medicine, Medical 
University of Vienna, Vienna, Austria, 3Dermatology and Venereology Unit, Karolinska University Hospital, Stockholm, Sweden, 4Translational Immunology Unit, Department of Medicine, 
Solna, Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden.

Introduction: Up to 25% of atopic dermatitis (AD) patients have been shown to display IgE reactivity against various antigens from Staphylococcus aureus and Escherichia coli. A 
genomic analysis has recently described S. aureus and E. coli species as the second and third most abundant bacteria within the microbiome of house dust mites (HDM). We therefore 
investigated the role of mites as carriers for IgE sensitization to microbial elements in AD patients.
Materials and Methods: We analysed sera from AD patients (n=179) for IgE reactivity to S. aureus and E. coli by immunoblotting, and to a comprehensive panel of HDM allergens by 
chip analysis. Rabbit antibodies specific for S. aureus and E. coli antigens were tested for reactivity to HDM extracts.
Results: Rabbit antibodies raised against bacterial antigens reacted with HDM extracts, demonstrating the presence of microbial antigens in HDM. However, the patient sera 
tested by inhibition experiments, showed no evidence for IgE cross-reactivity to S. aureus and E. coli. Importantly, we found no association between IgE sensitization to HDM and 
sensitization to S. aureus or E. coli in the patients analysed, suggesting that there is a genuine IgE sensitization pathway against bacterial components in these patients. This finding is 
unexpected because S. aureus and E. coli are rather known to induce Th1 immune responses and tolerance, respectively.
Conclusions: Our results indicate that IgE sensitizations against S. aureus and E. coli antigens in AD patients are genuine and not associated with sensitization to HDM, despite that 
HDM carries these microbes.

P.B.11.09
LPS promotes the generation to Pru p 3 anaphylactic mouse model

C. Mayorga1,2, A. Aranda3, M. Rodriguez3, T. Fernandez3, N. Cubells-Baeza4, M. Torres5, F. Gomez5, F. Palomares1, J. Rojo6, M. Blanca5, A. Diaz-Perales4; 
1Research Laboratory, IBIMA, Regional University Hospital of Malaga, UMA, Malaga, Spain, Málaga, Spain, 2Allergy Unit, IBIMA, Regional University Hospital of Malaga, UMA, Malaga, 
Spain, 3Research Laboratory, IBIMA, Regional University Hospital of Malaga, UMA, Malaga, Spain, Malaga, Spain, 4Center for Plant Biotechnology and Genomic (UPM-INIA), Madrid, Spain, 
5Allergy Unit, IBIMA, Regional University Hospital of Malaga, UMA, Málaga, Spain, 64Glycosystems Laboratory, Instituto de Investigaciones Químicas (IIQ), CSIC - Universidad de Sevilla, 
Sevilla, Spain.

Introduction: Pru p 3 is a member of the LTP family and the major peach allergen in the Mediterranean area. It frequently elicits severe reactions, limiting human studies and raising 
the need for animal models to investigate the immunological mechanisms involved. However, no anaphylaxis model exists for Pru p 3.
Method: We developed a model of LTP peach anaphylaxis by sensitizing mice with intranasal Pru p 3 in combination with LPS as an adjuvant. This sensitization approach was able to 
provoke an anaphylactic reaction after challenge with a low dose of Pru p 3. The allergic response was characterised based on in vivo parameters, with the appearance of objective 
symptoms and a decrease in body temperature.
Results: In vitro analysis showed a Th2 pattern with an increase of the Pru p 3-specific IgE and IgG1, but not IgG2a. Moreover, we found that Pru p 3 increased levels of cell secreting 
IgG1 and a specific proliferative response of CD4+ T cells.
Conclusion: These results demonstrate that a Pru p 3-specific anaphylactic response can be generated after nasal sensitization to Pru p 3 in combination with LPS, promoting a Th2 
response as demonstrated both in vivo and in vitro.

P.B.11.10
Clustering of conformational IgE epitopes on the major dog allergen Can f 1

M. Curin1, M. Weber1, G. Hofer2, W. Keller2, M. Focke-Tejkl1, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Institute of Molecular Biosciences, University of Graz, Graz, Austria.

Introduction: Can f 1 is a major dog allergen. The aim of the study was to characterise IgE-reactive epitopes of Can f 1.
Materials and Methods: Twelve overlapping peptides spanning the Can f 1 sequence with a length between 30 and 36 amino acids were synthesized and analysed for IgE reactivity by 
dot blot and ELISA. The peptides were then bound to a carrier and used to immunize rabbits to generate allergen-specific IgG antibodies which were tested for their capacity to inhibit 
allergic patients` IgE binding to Can f 1.
Results: Dog allergic patients` sera showed no relevant IgE reactivity to Can f 1-derived peptides indicating that IgE epitopes of Can f 1 are primarily not sequential but discontinuous 
and/or conformational. However, IgE inhibition experiments with anti-peptide specific IgGs and molecular modelling identified clusters of conformational IgE epitopes of Can f 1.
Conclusions: Using peptide-specific antisera for blocking allergic patients IgE binding to Can f 1 conformational IgE epitopes were identified in a patch of the allergen. Based on these 
results it should be possible to engineer immunotherapy vaccines for treating dog allergy.
Supported by a research grant from Biomay AG, Vienna, and by the Austrian Science Fund (FWF) projects F4605, F4604.

P.B.11.11
Production of the recombinant allergen Mal d 3 (apple non-specific lipid transfer protein), by using the methylotrophic yeast Pichia pastoris

R. Aina, S. Pfeifer, P. Dubiela, P. Humeniuk, K. Hoffmann-Sommergruber; 
Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria.

Introduction. This work focuses on the production of the recombinant apple allergen Mal d 3, a non-specific lipid-transfer protein (nsLTP), for studying the effect of the food matrix 
on its allergenicity. Like other nsLTPs, Mal d 3 is a small, basic protein with a compact structure (4 α-helices, stabilized by 4 disulphide bonds, a free C-terminal tail) and a hydrophobic 
cavity (for lipid binding). Four IgE-epitopes have been identified, including 2 conformational IgE-epitopes. Thus, since a correct folding of the recombinant protein is crucial, we 
decided to express it in the yeast Pichia pastoris, which has been shown to be an efficient system for the production of huge amount of soluble and immunologically active nsLTPs.
Materials and Methods. The DNA sequence of mature Mal d 3 was optimized for P. pastoris, cloned into the pPICZαA vector and propagated in E. coli cells. Purified linearized 
pPICZαA-Mal d 3 plasmid was used to transform P. pastoris cells. The expression of the recombinant protein was monitored in the culture supernatants by SDS-PAGE and 
immunoblotting with rabbit antiserum against nsLTP and sera of allergic patients.
Results. We identified 12 positive clones and tested them by SDS-PAGE and immunoblotting. Results obtained so far showed that recombinant proteins retain both the IgG- and IgE-
binding properties. We selected two Pichia clones, highly expressing rMal d 3, to perform a large scale production of the recombinant allergen.
Conclusions. Our preliminary data confirm the suitability of P. pastoris for the expression of nsLTPs.
Supported by Marie-Curie project CARAMEL 626572.

P.B.11.12
Seed-specific allergens associated with severe symptoms of celery allergic patients

P. P. Humeniuk1, P. Dubiela1, S. Pfeifer1, M. Bublin1, F. Bienvenu2, G. Pauli2, K. Hoffmann-Sommergruber1; 
1Department of Pathophysiology and Allergy Research, Vienna, Austria, 2Faculty of Medicine, Strasbourg University, Strasbourg, France.

Background: Vegetables represent a large group of plant foods which provide important nutrients but also allergic reactions to many different vegetables have been reported. Celery 
seems to frequently induce severe allergic reactions and can cause fatal anaphylactic shocks. Although a number of celery allergens were identified it seems that some allergens are 
still missing in the panel of diagnostic tools. The identification of seed-specific allergens could improve the sensitivity of in vitro allergy diagnosis. The aim of this study is to identify 
allergens from celery seeds associated with severe symptoms of celery-allergic patients.
Methods: Sera from four patients with severe reactions upon celery consumption were tested in customized allergen microarrays. Celery seed proteins were extracted by standard 
protocol. In immunoblots using total protein extracts sera were tested for celery specific IgE antibodies.
Results: While in the microarray analysis only Api g 1 positive IgE antibodies were detected, the immunoblot analysis provided additional information. IgE binding to proteins at 
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molecular mass of 13, 40, 50 and 90 and 100 kDa was observed.
Conclusions: Using celery seed protein extract we could identify additional IgE binding proteins, which may contribute to improved allergen specific in vitro diagnosis.
Supported by grants SFB F4603 and W1248 (Austrian Science Fund) to K. Hoffmann-
Sommergruber and P. Humeniuk, respectively.

P.B.11.13
High allergenic activity of the house dust mite allergens Der p 5, Der p 7, Der p 21 and Der p 23 shown by basophil activation in HDM-allergic patients

Y. Resch1, M. Šilar2, P. Kopač2, M. Zidarn2, K. Chen1, W. Thomas3, P. Korošec2, M. Košnik2, R. Valenta1, S. Vrtala1,4; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia, 3Telethon Institute for Child Health Research, University of Western Australia, Perth, Australia, 
4Christian Doppler Laboratory for the Development of Allergen Chips, Medical University of Vienna, Vienna, Austria.

Introduction: Der p 1 and Der p 2, the two major allergens in house dust mites (HDMs), have been extensively studied, however, little is known about their allergenic activity in 
comparison to other HDM allergens.
Methods: Seven important HDM allergens (Der p 1, 2, 5, 7, 10, 21 and Der p 23) were studied regarding their IgE-binding frequency, allergen-specific IgE antibody levels (ImmunoCAP) 
and allergenic activity in CD63-based basophil activation tests, in 30 clinically well-characterized HDM-allergic patients.
Results: Der p 1 and Der p 2 were the most frequently recognized allergens (90%) and bound the highest levels of allergen-specific IgE (mean: 8.59 kUA/L and 7.73 kUA/L respectively) 
in the tested patients, but they were not the most potent allergens regarding basophil activation. In fact, the newly identified major allergen Der p 23 (IgE-binding frequency: 83%) 
induced the strongest basophil activation, although the allergen-specific IgE levels were lower than those for Der p 1 and Der p 2 (mean: 2.61 kUA/L). Der p 5 showed the third highest 
IgE levels (mean: 4.18 kUA/L) and the second strongest basophil activation. The allergenic activity of Der p 21 was as high as that of Der p 2, while the basophil activation of Der p 7 
and Der p 10 was lower in the patients.
Conclusion: Besides Der p 1 and Der p 2, Der p 5, Der p 7, Der p 21 and Der p 23 are important HDM allergens due to high allergenic activity and IgE recognition frequency.

P.B.11.14
fine mapping of the immunodominant IgE binding epitopes of Der p 5 Allergen: a major linear epitope formed by aromatic and hydrophobic residues

S. Lahiani1,2, S. Khemili1,3, K. Djenouhat4, m. dumez5, d. Gilis3, m. galleni5; 
1Avenuedel’indipendance, Boumerdes, Algeria, 2Centre d’ingénierie des protéines (CIP), Université de Liège, Belgium, Liege, Belgium, 3Unité de Bioinformatiquegénomiqueetstructurale, 
UniversitéLibre de Bruxelles, Belgium., Bruxelle, Belgium, 4institut pasteur, alger, Algeria, 5Centre d’ingénierie des protéines (CIP), Université de Liège, Belgium, Université de Liège, Belgium.

Introduction: Der p 5 is a major allergen of Dermatophagoides ptyronessinus which plays a key role in respiratory diseases. The 3D structure of this allergen has been determined 
experimentally by X-ray crystallography and consists of three alpha helices separated by two loops. This structure tends to polymerize forming a large hydrophobic cavity that could 
increase its allergenicity by binding with hydrophobic ligands.
Materials and Methods: This study aimed to map the IgE binding epitopes of Der p 5 using in silico prediction and alanine mutagenesis as well as peptide technology to identify the 
key residues in the epitope. Results: One antigenic region of Der p 5 that showed maximum IgE binding with individual patients’ sera has been identified. This region is located in the 
beginning of α-helix-3. By alanine scanning we found that aromatic and hydrophobic residues were important for IgE binding, and form the core of a linear epitope. However, the 
inhibition test supports strongly the presence of a conformational epitope. Conclusions: Findings in this study further stressed the importance of aromatic and hydrophobic residues in 
the recognition of IgE. The Determining of the major residues epitope of Der p 5 may participate in the selection and engineering of candidate for specific immunotherapy.

P.B.11.15
Phase 1 study of phosphatidylinositol 3-kinase delta inhibitor idelalisib in allergic rhinitis

R. Schmutz1, P. Zieglmayer1, F. Horak1, K. Puri2, B. Steiner2, L. Holes2, G. Xing2, R. Zieglmayer3, P. Lemell3, A. Yu2; 
1Vienna Challenge Chamber, Allergy Center Vienna West, Vienna, Austria, 2Gilead Sciences, Inc, Seattle, WA, United States, 3Vienna Challenge Chamber, Vienna, Austria.

Background: Phosphatidylinositol 3-kinase p110δ isoform (PI3K p110delta) activity is essential for mast cell activation, suggesting that inhibition of PI3K p110δ may be useful in 
treating allergic diseases.
Objective: To determine the effect of the PI3K p110δ-selective inhibitor idelalisib on allergic responses.
Methods: This Phase 1 randomized, double-blind, placebo-controlled, 2-period crossover study was conducted using the Vienna Challenge Chamber. Grass pollen allergic symptoms 
were documented during screening. Eligible subjects received idelalisib (100 mg twice daily) or placebo for 7 days with allergen challenge on Day 7. After a 2-week washout period, 
subjects received the alternate treatment and repeated allergen challenge. Study measures included safety, nasal and nonnasal symptoms, nasal airflow, nasal secretions, basophil 
activation, and plasma cytokine levels.
Results: Forty-one allergic rhinitis subjects received idelalisib/placebo (n = 21) or placebo/idelalisib (n = 20). Idelalisib treatment was well tolerated. Mean total nasal symptom scores 
were lower during the combined idelalisib treatment periods compared with placebo (treatment difference [idelalisib - placebo]: -1.78 (95% confidence interval: -2.53, -1.03; p < 
0.001). Statistically significant treatment differences were also observed for the combined treatment periods for total symptom scores, nasal airflow, nasal secretion weight, and 
nasal congestion score. The percentage of ex vivo activated basophils (CD63+/CCR3+ cells; after stimulation with grass pollen) was substantially lower for idelalisib-treated subjects 
compared with placebo. Plasma levels of CCL17 and CCL22 were reduced following idelalisib treatment. Conclusion: Idelalisib treatment was well tolerated in subjects with allergic 
rhinitis and reduced allergic responses after an environmental allergen challenge.

P.B.11.16
Differences in molecular sensitization profiles of patients with severe and moderate atopic dermatitis

I. Mittermann1, G. Wikberg2, C. Johansson3, C. Lupinek4, L. Lundeberg3, R. Crameri5, R. Valenta6, A. Scheynius3; 
1Christian Doppler Laboratory for the Development of Allergen Chips, Medical University of Vienna, Vienna, Austria, 2Dermatology and Venereology Unit, Karolinska University Hospital, 
Stockholm, Sweden, 3Translational Immunology Unit, Department of Medicine, Solna, Karolinska Institutet and Karolinska University Hospital, Stockholm, Sweden, 4Division of 
Immunopathology, Department of Pathophysiology and Allergy Research, Vienna, Austria, 5Swiss Institute of Allergy and Asthma Research (SIAF), University of Zurich, Davos, Switzerland, 
6Division of Immunopathology, Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria.

Background: Patients with atopic dermatitis (AD) frequently show elevated total plasma IgE-levels and exhibit IgE reactivity against a large plethora of different allergens.
Objectives: To characterize the specificities of IgE-reactivity to a broad panel of allergens in patients with severe and moderate AD.
Methods: Fifty three patients with severe AD and 126 patients with moderate disease were grouped according to the SCORAD. Specific IgE reactivity was assessed using micro-
arrayed or dot-blotted recombinant allergens and immunoblotted bacterial and human proteins.
Results: Patients with severe AD showed higher total plasma IgE levels (median IgE: 480 kU/L) than patients suffering from moderate AD (median IgE: 130 kU/L). Interestingly, severe 
AD patients showed a higher frequency of IgE reactivity only to certain exogenous allergens (e.g., Fel d 1, Fel d 2, Bet v 1, Der p 1, Der p 2). In contrast, the frequency of IgE-reactivity 
to grass pollen allergens (e.g., Phl p 1, Phl p 2, Phl p 5, Phl p 6) was similar in both AD groups. IgE reactivity to endogenous (human) and bacterial (S. aureus, E. coli) antigens as well as 
to Malassezia allergens were significantly higher in the severe AD group.
Conclusions: Severe AD patients showed patterns of more frequent and intense IgE-reactivity to certain exogenous allergens, microbial and human antigens compared to patients 
with moderate disease. This selective sensitization pattern may be responsible for a more frequent boosting of the allergic immune response in these patients and explain why they 
suffer from more severe disease.

P.B.11.17
Reduction in allergen-specific IgE binding as measured by microarray: A possible surrogate marker for effects of specific immunotherapy

E. Wollmann1, C. Lupinek1, M. Kundi2, R. Selb3, V. Niederberger3, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Institute of Environmental Health, Center of Public Health, Medical University of Vienna, Vienna, Austria, 3Department of Ear, Nose and Throat Diseases, Medical University of 
Vienna, Vienna, Austria.

Background: Chips containing micro-arrayed allergens allow measuring of IgE reactivity towards a large variety of allergen molecules with small serum volumes. Since allergens are 
immobilized in small quantities IgE and IgG antibodies can compete for allergen binding in such assays which may allow revealing the development of protective IgG antibodies that 
block IgE recognition of allergens in the course of allergen-specific immunotherapy (SIT).
Objective: To assess whether micro-arrayed allergens in the form of the ISAC chips are useful for therapy monitoring and if clinical improvement of the patients in the course of SIT 
correlates with a reduction in allergen-specific IgE measured by ISAC.
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Methods: We analysed sera of a birch pollen immunotherapy study (placebo group n=27, recombinant Bet v 1 fragment (n=17), trimer (n=21)) with ImmunoCAP and ISAC for Bet v 1 
specific IgE and IgG. Clinical symptoms to birch pollen were measured by nasal provocation testing.
Results: The ImmunoCAP measurements showed an increase in Bet v 1-specific IgE after treatment and birch pollen season in all treatment groups. However, analysis of the same 
samples by ISAC showed a reduction in both actively treated groups for Bet v 1 specific IgE after vaccination. With both methods the increase of allergen-specific IgG could be 
demonstrated. In addition, in fragment and trimer-treated patients a correlation between the reduction of IgE binding and clinical tolerance to birch pollen was observed.
Conclusion: The reduction of allergen-specific IgE binding as measured by allergen-microarrays may be used as a surrogate marker for clinical effects of SIT.

P.B.11.18
The lipocalin milk allergen Bos d 5 is capable of binding cortisol - iron complexes released by macrophages

F. Roth-Walter1, R. Bianchini1, H. Müller1, L. F. Pacios2, K. Hufnagl1, L. Glenk1, R. Palme3, N. Mothes-Luksch4, G. Roth5, E. Jensen-Jarolim1,6; 
1Dept. of Comparative Medicine, Messerli Research Institute, University of Veterinary Medicine Vienna, Medical University Vienna and University Vienna, Vienna, Austria, 2Department of 
Natural Systems and Resources, ETSI Montes, Technical University Madrid, Madrid, Spain, 3Unit of Physiology, Pathophysiology and Experimental Endocrinology, University of Veterinary 
Medicine Vienna, Vienna, Austria, 4AllergyCare, Allergy Diagnosis and Study Center, Vienna, Austria, 5Department of Anesthesiology, General Intensive Care and Pain Medicine, Medical 
University of Vienna, Vienna, Austria, 6Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, 
Vienna, Austria.

Background: We previously showed that lipocalin-allergens, like the human lipocalin-2 (LCN2), are able to bind iron-siderophore complexes. Macrophages are not only a prominent 
source of LCN2, but also of bioactive agents such as cortisol. Here, we investigated whether cortisol-iron complexes released by macrophages could be bound by the lipocalin allergen 
Bos d 5, which might explain its immune-skewing properties in milk allergy.
Methods: Sera of healthy and allergic individuals (n=160) were tested for LCN2 concentrations. In silico analyses were conducted with Bos d 5 and cortisol-iron complexes using 
Autodock Vina. UV-VIS spectra and Prussian blue staining of Bos d 5 with iron-siderophore complexes were taken in vitro. Alternatively-activated macrophages were generated from 
human blood and cultured in the presence and absence of apoBos d 5. Supernatants were analysed for cortisol and lipocalin-2 content by ELISA.
Results: Allergics have significantly lower LCN2 levels than non-allergic individuals. Calculated affinities of cortisol to Bos d 5 reached the nanomolar range upon virtual addition of 
iron. Binding of iron to cortisol could be confirmed by Prussian blue staining and UV-VIS spectral analyses. Macrophages secreted cortisol, with M2a macrophages releasing less 
cortisol than M2b. Addition of apoBos d 5 to macrophages resulted in decreased levels of free cortisol and LCN2.
Conclusion: We show for the first time that allergics have lower levels of LCN2 and that a lipocalin-allergen Bos d 5 may bind cortisol-iron complexes released by macrophages. The 
buffering capacity of Bos d 5 for free cortisol may disturb the immune balance in allergics.

P.B.11.19
Creation of a 4-level International Educational Process on Molecular Allergology: Experience of the Medical University of Vienna

V. Garib, R. Valenta; 
Div. of Immunopathology, Dept. of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria.

Background: Molecular allergy diagnostics provide innovative diagnostic information for allergists and have a profound effect on the management and prevention of allergy. It will 
soon become a standard tool in their armamentarium worldwide. Educational programs training are therefore highly needed.
Aim, results and conclusion: Development and realization of 4-level International Educational Process on Molecular Allergology were started at the Medical University of Vienna 
in 2012. The International Network of Universities for Molecular Allergology and Immunology was established. It links Medical Universities and departments in a medical and post-
graduate education program to promote academic excellence, integration and co-operation between member universities throughout Europe, Caucasus, North- and Central Asia, to 
provide inter-academic cooperation and training for specialists in the field of MA.
4-level International Educational Process includes (1) training of international faculty members from medical universities, followed by (2) implementation of educational programs 
into local educational standards of medical universities and departments for post-graduate education. Since that time 25 international trainers from 8 countries have been educated 
and 500 physicians have been instructed in basic knowledge of MA. Ukraine School MAI was founded a branch of the international program. The third and fourth levels are designed 
for (3) patient-oriented educational programs, and (4) for schoolchildren and their parents.
The International Network of Universities is also a platform for the development of joint international research programs. One priority is to map the allergen sensitization of patients 
at the molecular level, using recombinant allergen molecules as a basis for treatment and prevention of allergy.

P.B.11.20
Allergenic potential of canned cod liver due to the presence of Anisakis L3

M. Carballeda Sangiao1, A. I. Rodríguez-Mahillo1, M. Careche2, A. Navas3, K. Buchmann4, K. Horst5, M. González-Muñoz6; 
1Foundation for Biomedical Research Hospital La Paz, Paseo de la Castellana, Madrid, Spain, 2Institute of Science and Technology Food and Nutrition (ICTAN), CSIC, Madrid, Spain, 3Museum 
of Natural Sciences (MNCN), CSIC, Madrid, Spain, 4University of Copenhagen (OUC), Faculty of Medicine and Health, Copenhagen, Denmark, 5Max Rubner Institute. Department of Safety 
and Quality of Milk and Fish, Hamburg, Germany, 6Service of Immunology, Hospital La Paz, Paseo de la Castellana, Madrid, Spain.

Introduction: The fish parasite Anisakis can infect humans causing an IgE-mediated hypersensitivity. Some patients report symptoms after ingestion of fish containing parasite 
material with no live L3. The aim of this work was to detect parasite antigens in commercial canned fish.
Material and methods: Anisakis spp L3 were collected from fresh fish and three different brands of canned cod liver. Parasite crude extracts were prepared by homogenization and 
sonication of L3 in PBS. Protein extracts from canned cod liver without L3 were also obtained. Antigens and allergens were assessed by immunoblotting using rabbit anti-Anisakis 
crude extract, anti-Ani s 1 and anti-Ani s 4 antisera and a pool of Anisakis allergic patients’ sera.
Results: Protein content is decreased in the L3 from canned cod liver as compared with the fresh L3. However, several Anisakis antigens (MW: >100 kD-10 kD) were detected using the 
anti-crude extract antisera. In addition, Ani s 1 and Ani s 4 are detected by the specific antisera. Furthermore, an allergen of about 16 kD is revealed in the L3 from the three canned 
cod liver with the pool of Anisakis allergic patients’ sera. No allergen was shown in canned cod liver free of parasites.
Conclusions: Some Anisakis proteins retain their allergenicity even after being subjected to a commercial canning process. Canned fishery products should be taken into account as a 
potential allergen source for Anisakis sensitized patients.
Acknowledgement. This study was funded with project PARASITE (Grant Agreement No. 312068) 7th Framework Programme of the European Commission.

P.B.11.21
Generation of a hypoallergenic variant of Phl p 7 by mutagenesis of specific amino acids involved in calcium binding

M. Raith1, L. Sonnleitner1,2, D. Zach1, K. Woroszylo1, M. Focke3, H. Wank1, I. Swoboda1; 
1FH Campus Wien, University of Applied Sciences, Molecular Biotechnology Section, Vienna, Austria, 2University of Applied Sciences Wiener Neustadt, Department of Biomedical Analytics, 
Wiener Neustadt, Austria, 3Medical University of Vienna, Division of Immunopathology, Department of Pathophysiology and Allergy Research, Vienna, Austria.

Immunotherapy, the only causative treatment for type I allergies, may cause severe side effects. Therefore new strategies for safer forms of specific immunotherapy are needed. One 
strategy is to modify allergens in a way that they show reduced IgE-binding capacity and thus upon application have a lower risk of inducing severe side effects.
We previously produced a hypoallergenic mutant of the major fish allergen, parvalbumin, by introduction of mutations into the calcium-binding sites. To see whether the same 
strategy can also be applied for other calcium-binding allergens, we introduced by site-directed mutagenesis the same mutations into the calcium-binding sites of Phl p 7, a polcalcin 
from timothy grass. The histidine-tagged wildtype and mutant variant of Phl p 7 were expressed in Escherichia coli and purified using affinity column chromatography. The successful 
expression of the wildtype and mutant proteins were shown in immunoblots using anti-histidine as well as anti-Phl p 7 antibodies. Whereas anti-histidine antibodies recognized Phl 
p 7 wildtype and Phl p 7 mutant to the same extent, the binding of anti-Phl p 7 antibodies to the mutant protein was reduced. Immunoblots and dot blots with sera from grass pollen 
allergic individuals showed a strongly reduced IgE binding capacity of the mutant as compared to the wildtype allergen.
These results demonstrate that mutagenesis of specific amino acids involved in calcium-binding resulted in a hypoallergenic Phl p 7 molecule which now has the potential to be used 
for specific immunotherapy of patients sensitized to calcium-binding pollen allergens.
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P.B.11.22
Identification and characterisation of the muscle protein myosin light chain 1 as a major chicken meat allergen

C. Klug1, W. Hemmer2, M. Focke3, S. Quirce4, T. Boyano-Martínez4, E. Gaubitzer5, H. Wank1, I. Swoboda1; 
1Molecular Biotechnology Section, University of Applied Sciences FH Campus Wien, Vienna, Austria, 2FAZ- Floridsdorf Allergy Center, Vienna, Austria, 3Division of Immunopathology, 
Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 4Department of Allergy, 
Hospital La Paz Health Research Institute (IdiPAZ), Madrid, Spain, 5Department of Biochemistry & Biophysics, Structural & Computational Biology, Max F. Perutz Laboratories, University of 
Vienna, Vienna, Austria.

The molecules causing IgE-mediated allergy to poultry meat are largely unknown. With the aim to get a better understanding of this genuine food allergy, we applied a proteomics 
based approach to identify and characterise these allergens.
The IgE reactivity profiles of chicken meat allergic individuals were analysed by SDS-PAGE and immunoblotting with protein extracts from raw and cooked chicken muscle tissue. 
Protein bands that were recognised by IgE antibodies of the majority of patients were subjected to peptide mass fingerprinting. A 25 kDa IgE-reactive protein, predominantly 
recognised in cooked meat, was identified as the muscle protein myosin light chain 1 (MLC1). Another IgE binding protein of lower molecular weight (13 kDa) was found to represent a 
shorter splice variant of MLC1.
Using specific primers, a cDNA clone coding for chicken MLC1 was isolated from chicken muscle mRNA. Overexpression of the cDNA in Escherichia coli resulted in an IgE-reactive 
recombinant protein with immunological features comparable to its natural counterpart. Circular dichroism analysis demonstrated that rMLC1 is a folded, alpha-helical protein with 
remarkable thermal stability and refolding capacity. Analysis of the molecule’s IgE reactivity by ELISA revealed that more than 50% of the tested chicken meat allergic patients had 
IgE antibodies against rMLC1. IgE inhibition immunoblots further showed that MLC1 cross-reactive allergens are also present in turkey, goose and duck.
MLC1 represents a new major chicken meat allergen (Gal d 7). The produced recombinant rMLC1 molecule could be used for diagnosis of individuals genuinely sensitised to chicken 
and other poultry meat.

P.B.12 Allergic Disorders - Part 1

P.B.12.01
Role of α-MSH and VIP in the induction of CD4+ CD25+ FOXP3+ cells in allergic conjuntivitis patients

J. Galicia-Carreón1, L. Salazar2, J. Nieto2, S. Fest2, E. Hong1, M. Pérez-Tapia3, M. Jiménez-Martinez4; 
1Cinvestav, Mexico City, Mexico, 2Instituto de Oftalmología Fundación Conde de Valenciana., Mexico City, Mexico, 3Escuela Nacional de Ciencias Biológicas del I.P.N., Mexico City, Mexico, 
4Laboratorio de Inmunología Departamento de Bioquímica, Facultad de Medicina, Universidad Nacional Autónoma de México., Mexico City, Mexico.

Background: Allergic conjunctivitis (AC) is one of the most common eye disorders in clinical practice. AC is a disorder mediated by Th2 cells, where the eye inflammation is caused by 
a type I hypersensitivity. It has been suggested that some neuropeptides are increased i.e. calcitonin gene related peptide (CGRP), and substance P (SP) in AC contributing to local 
damage. In other hand, alpha-melanocyte-stimulating hormone (α-MSH) and vasoactive intestinal peptide (VIP) play an immunomodulatory effect in ocular tissues; however, its role 
in ocular allergic disease is unknown, thus it was the aim of this study.
Methods: Peripheral blood mononuclear cells (PBMC) were isolated from blood samples of healthy donors (HD) and AC-patients skin reactive to Dermatophagoides pteronyssinus 
(Der p), then PBMC were cultured with different stimuli: Der p, α-MSH, VIP, Der p plus α-MSH or Der p plus VIP. After 7 days, PBMC were harvested, labeled with mAbs against CD4-
PECy5, CD25-PE, FOXP3-FITC and analyzed by flow cytometry.
Results: Der p, α-MSH or VIP stimulation did not induced significant changes in the frequency of CD4+ CD25+ FOXP3+; interestingly, after α-MSH plus Der p or Der p + VIP stimulation 
a significant higher frequency of CD4+ CD25+ FOXP3+ cells was observed than Der p alone.
Conclusions: it is possible that α-MSH and VIP activation could induce an optimal microenvironment for CD4+ CD25+ FOXP3+ cells differentiation during Ag specific stimulation. 
However, more research is needed to establish the receptors and signaling pathways involved in Tregs cells activation under atopic conditions.

P.B.12.02
Prevention of anaphylaxis by antigen-specific immunosuppressive sialylated IgG antibodies

A. Epp1, F. Finkelman2, M. Ehlers1; 
1Universitätsklinikum Schleswig-Holstein, Lübeck, Germany, 2Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, United States.

The increasing prevalence of food allergy in westernized countries brings therapeutic approaches into focus. Dietary avoidance is in many cases the only way to evade life threatening 
symptoms, but the chance of accidental ingestion of food allergens is high. To date, there is no satisfying immunotherapy for food allergies, while successful treatments for several 
other allergies, e.g. birch pollen allergy, are currently applied.
Efficacious allergen-specific immune therapy of birch pollen-allergic patients is associated with the development of regulatory T cells and high levels of birch pollen specific IgG 
antibodies (Abs). Furthermore, it has recently been shown that these birch pollen-specific IgG Abs are highly sialylated, what has been associated with immunosuppressive properties 
(Oefner CM et al, JACI 2012; Hess C et al, JCI 2013). Accordingly, antigen-specific sialylated murine IgG1 Abs have been used to inhibit pro-inflammatory immune responses in an 
antigen-specific manner. Since it has been shown that murine IgG1 Abs were able to suppress mast cell activation in a mouse model of anaphylaxis, this protective effect by IgG Abs 
was assumed to be dependent on IgG sialylation.
To assess the role and function of differentially glycosylated murine IgG subclass Abs, we established mouse models of passive anaphylaxis and active food allergy. Furthermore, the 
role of FcyRIIB and other surface receptors considered to be involved in anti-inflammatory effector functions of sialylated IgG Abs will be analyzed.
Altogether, these studies might have an impact on the development of therapeutic and prophylactic approaches for treatment of anaphylaxis and food allergy.

P.B.12.03
Decoding the molecular mechanisms associated with allergic asthma using functional genomics and systems biology

P. Pushparaj1, L. A. Damiati2, S. Bahlas3; 
1Center of Excellence in Genomic Medicine Research, King Abdulaziz University, Jeddah, Saudi Arabia, 2King Fahad Medical Research Center, King Abdulaziz University, Jeddah, Saudi Arabia, 
3Department of Internal Medicine, King Abdulaziz University, Jeddah, Saudi Arabia.

Introduction: The occurrence of Allergy and Asthma has been rising over the past decade in both children and adults around the World. The bronchial inflammation in asthma is 
triggered through the activation of mast cells followed by the recruitment of T-lymphocytes and other immune cells to the airway lumen. Here we decode the molecular mechanisms 
associated with allergic asthma.
Materials and Methods: Raw microarray gene expression data (Affymetrix CEL files) from studies using bronchial biopsies and CD4+ & CD8+ T-lymphocytes from Allergic Asthma and 
Asthma patients respectively were downloaded from the Gene Expression Omnibus (GEO) and analysed by Genespring GX 12.6 software (Agilent, USA). The differentially expressed 
genes were further investigated by Database for Annotation, Visualisation and Integrated Discovery (DAVID) v6.7 and Ingenuity Pathway Analysis (IPA) knowledge base (Qiagen, USA) 
for the identification of canonical and novel pathways implicated in asthma.
Results: The genomic signatures and pathways identified in this study showed the differential expression of CD44, inducible nitric oxide synthase (iNOS), mucin 4, cathepsin C, and 
tenascin C in the bronchial biopsies. Besides, the immune related genes such as STAT6, PDGF, TGF-β, INF-β, CD40L, Vitamin D3 Receptor, Major Histocompatibility Complex etc., 
were differentially regulated in CD4+ and CD8+ T-cells in asthma.
Conclusions: The functional genomics and systems biological analyses of high throughput gene expression data from asthma patients lead to the identification of various disease 
causing molecular signatures and pathways. Besides, it may assist to successfully formulate personalised medical care to ameliorate asthma in a typical clinical setting.

P.B.12.04
Targeting hematopoietic cells is not essential for glucocorticoid therapy in a murine model of allergic asthma

C. Klaßen, A. Karabinskaya, H. M. Reichardt; 
Institute for Cellular and Molecular Immunology, University of Göttingen, Göttingen, Germany.

Introduction: Glucocorticoids (GCs) are a mainstay in asthma therapy, mainly due to their potent anti-inflammatory activity. Their beneficial effects are mediated by the glucocorticoid 
receptor (GR) through modulation of gene expression in a variety of cell types, either in a transactivating or transrepressing manner. However, precise mechanisms of GC therapy 
remain unknown.
Objectives: We aimed to identify the essential target cells and the mode of action of GC therapy in a murine model of allergic airway inflammation (AAI).
Methods: AAI was induced by immunization of cell type-specific and function-selective GR mutant mice with ovalbumine in alum followed by intranasal challenge and treatment with 
Dexamethasone (Dex). Analysis of bronchoalveolar lavage fluid cells, serum and the lung was accomplished by flow cytometry, histology, ELISA, and quantitative PCR.
Results: Mice lacking the GR in individual leukocyte subtypes, such as myeloid cells or T cells, were fully responsive to Dex therapy of AAI. In contrast, GRDim mice that are impaired 
in gene transactivation by the GR were completely refractory to GC treatment. More specifically, it seems that gene induction in lung parenchymal cells was required for therapeutic 
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efficacy of GCs in the repression of AAI.
Conclusion: Our findings indicate that the lung, rather than the infiltrating hematopoietic cells, is the major target of GC therapy in asthma.

P.B.12.05
PARP is activated in human asthma and its inhibition blocks asthma manifestation in achronic house dust mite based preclinical asthma model and selectively modulates 
human CD4+T cell function

M. A. Ghonim, K. Pyakurel, S. Ibba, J. Wang, P. Rodriguez, M. Lammi, A. Zea, A. Naura, H. A. Boulares; 
Louisiana State University Health Sciences Center, new orleans, LA, United States.

Introduction: Our laboratory established a role for poly(ADP-ribose)polymerase (PARP) in asthma. However, demonstration of its role in human asthma or in response to a human 
allergen such as house dust mite (HDM) is critical for the viability of PARP as a therapeutic target for asthma treatment. To increase the clinical significance of our studies, it is 
imperative to demonstrate that PARP is actually activated in human asthma, to examine whether olaparib, a PARP inhibitor approved for human testing, blocks already-established 
chronic asthma traits in a HDM-based animal model and to examine whether the drug modulates human CD4+T cell function.
Materials and Methods: We used lung specimens and peripheral blood mononuclear cells (PBMCs) from human asthmatics and healthy individuals and HDM-based mouse asthma 
model.
Results: We show that PARP is activated in PBMCs and lung tissues of asthmatics. PARP inhibition by olaparib or gene knockout blocked established asthma-like traits in mice 
chronically exposed to HDM. These effects were linked to a marked reduction in Th2 cytokine production without a prominent effect on IFN-γ or IL-10. PARP inhibition prevented 
HDM-induced increase in overall cellularity and CD4+T cell population in spleens of treated mice while it increased T-regulatory cell population. In CD3/CD28-stimulated human CD4+T 
cells, olaparib treatment reduced Th2 cytokine production potentially by modulating gata-3 expression with a moderate effect on T-cell proliferation.
Conclusions: We provide evidence, for the first time, that PARP-1 is activated in human asthma and that its inhibition by olaparib is very effective in blocking established asthma in 
mice.

P.B.12.06
Mast cell protease expression is affected by stress and cholinergic signaling

F. R. Rommel1, B. Raghavan1, S. Tumala1, S. Laux1, J. Kruse2, U. Gieler2, E. M. Peters3,1; 
1Psychoneuroimmunologie Labor, Klinik für Psychosomatik und Psychotherapie, Justus Liebig Universität Gießen, Ludwigstr. 78, 35392 Gießen, Gießen, Germany, 2Klinik für Psychosomatik 
und Psychotherapie, Justus Liebig Universität Gießen, Friedrichstr. 123, 35392, Gießen, Germany, 3CharitéCentrum 12 (CC12) für Innere Medizin und Dermatologie, Charité Platz 1, 10117 
Berlin, Berlin, Germany.

In stress-induced worsening of chronic inflammatory diseases, like atopic dermatitis, mast cells (MC) play a vital role. They act as a source and target for a variety of stress mediators 
(SM), like nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF) and substance P (SP) and express receptors for acetylcholine like nicotinic acetylcholine receptor 
alpha 7 (Chrna7). Furthermore they are capable to cleave SM with specific murine MC proteases (mMCP). In this study, we analyzed MCs mMCP expression under inflammatory stress 
(experimental allergic dermatitis [AlD]) and psychosocial stress (24h noise-stress) and dependence of their expression on SP and endogenous Chrna7 ligand secreted Ly-6/uPAR-
related protein 1 (SLURP1) in peritoneal MC culture (PMCC). Analysis of mRNA expression in full thickness back skin biopsies showed downregulation of mMCP4 in noise-stressed 
and inflamed skin, whereas additional blocking of NGF reversed this effect. Under stress-exposure or in AlD mMCP6 was downregulated compared to control skin, additional stress 
upregulated it and blocking of BDNF amplified this effect. By immunohistomorphometry, expression of mMCPs was located to skin MCs. In AlD skin compared to control mMCP4 
positive MC number was upregulated, additional stress enhanced it. Blocking NGF downregulated positive MCs back to control levels. Treatments had no effect on mMCP6 positive 
MCs in skin. In PMCC, RTPCR revealed no effect of SP stimulation in wild type MCs, but upregulation of mMCP4 and mMCP6 in Chrna7 knockout. In the light of these results we 
conclude that mMCPs are direct targets of stress and cholinergic signaling, especially Chrna7.

P.B.12.07
Farm dust extract increases the epithelial barrier function of human bronchial epithelial cells

L. E. P. van der Vlugt1, K. Eger1, G. D. Amatngalim1, C. Müller2, F. Bracher2, E. von Mutius2, H. H. Smits1, P. S. Hiemstra1; 
1Leiden University Medical Center, Leiden, Netherlands, 2Ludwig-Maximilians University, Munchen, Germany.

Recent studies have highlighted the role of impaired barrier function and aberrant epithelial cell responses in the pathogenesis of allergy and asthma. Epidemiological studies 
showed that children growing up on farms have a lower incidence of childhood asthma, which was attributed to high microbial exposure. Interestingly, microbial exposure was 
found to enhance the epithelial barrier function in the gut and to maintain homeostasis. Therefore, we hypothesized that a microbe-rich environment present in farm dust may have 
a similar barrier-enhancing effect in the airway epithelium. In this study, the effect of farm dust extracts (FDE) on barrier function and repair was investigated in primary bronchial 
epithelial cells (PBECs). Epithelial barrier function was analysed by assessing resistance (electric cell substrate impedance sensing and Trans Epithelial Electric Resistance (TEER)) and 
permeability (FITC-Dextran flux). FDE exposure induced a dose-dependent two-fold increase in barrier resistance and up to 70% reduction in permeability. An approximately 1.5-fold 
increased mRNA expression of occludin-1 and ZO-1 was observed after 24 hours of FDE exposure. Exposure of fully differentiated PBEC cultures to cigarette smoke (CS) resulted in 
a temporary decrease in TEER, and FDE accelerated the subsequent recovery of epithelial barrier resistance. These data altogether suggest that FDE exposure may strengthen the 
epithelial barrier function and thereby possibly reduce the risk of development of asthma and allergies.

P.B.12.08
A severe drug hypersensitivity case with ulcerative colitis and the value of in vitro diagnostic test

N. Akdeniz1, L. P. Ozyigit2,1, E. A. Cetin1, U. C. Kucuksezer1, R. Iliaz3, Z. Mungan2, G. Deniz1; 
1Istanbul University, The Institute of Experimental Medicine (DETAE),Department of Immunology, Istanbul, Turkey, 2Koc University, School of Medicine, Istanbul, Turkey, 3Istanbul University, 
Istanbul Medical Faculty, Department of Internal Medicine, Istanbul, Turkey.

Introduction: A 22-year-old man with a two-year history of ulcerative colitis (UC) was evaluated after developing fever and severe pericarditis following one-day treatment with 
5-aminosalycylic acid, sulfametoxazole, iron and aspirin after the exclusion of other infective or UC related complications.
Materials and Methods: Basophil activation test (BAT) and lymphocyte transformation test (LTT) were carried on the patient and on two age and gender matched controls (one 
healthy control and one patient with UC) and comparisons between them are shown. LTT was analyzed in order to determine drug-specific CD4+T cells. Unstimulated and stimulated 
with suspected drugs, carboxyfluorescein succinimidyl ester (CFSE)-labeled PBMCs were cultured for five days and drug specific CD4+T cells were determined by flow cytometry. 
The BAT (Flow CAST®) was carried out according to manufacturers instructions. Samples were prepared with suspected drugs for case and controls, in validated concentrations and 
incubated at 37°C for 15 minutes. The basophils were labeled staining reagent containing a mixture of anti human-CD63, -203c and -CCR3 monoclonal antibodies and basophils were 
analyzed by flow cytometry.
Results: LTT with sulfametoxazole, salicylic acid, LYS-aspirin and iron were found negative. Iron-specific CD4+ T cell proliferation greater than 1.5 times proliferation of unstimulated 
cells was accepted as positive. In H1 patient, T cell proliferation was increased by the addition of iron with folds 1,7. BAT remained negative for the case and the controls for suspected 
drugs.
Conclusion: In vitro tests for uncommon life threatening drug hypersensitivity reactions have most importance for the diagnosis and need further improvement.

P.B.12.09
Reduction of blood basophil numbers and high affinity IgE receptor expression during anaphylaxis

M. Rijavec, M. Šilar, P. Kopač, M. Košnik, P. Korošec; 
University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.

Anaphylaxis is a severe, systemic allergic reaction that may lead to death, and involves the activation of mast cells and/or basophils through an IgE and its high-affinity IgE receptor 
(FcεRI). To further investigate the role of basophils in anaphylaxis blood basophil levels, activation and FcεRI expression, were examined and followed-up in patients with acute allergic 
reaction.
Blood basophil levels, CD63 activation, serum tryptase and other blood cells were measured at the time of presentation to the emergency department in 29 patients with acute 
allergic reaction (blood FcεRI gene expression was analyzed in 14 patients) and then 7 days and 1 month after the anaphylactic episode. We also included 134 allergic (37 also for FcεRI 
expression analysis) and 10 healthy control subjects.
A marked decrease in basophil levels and FcεRI expression was observed in patients with acute allergic reaction. In two thirds also a relevant increase in serum tryptase was observed. 
The recovery of basophil levels and FcεRI expression became partly evident after 7 days and completely recovered after one month. No significant changes were observed for other 
blood cells. The ROC area to distinguish between patients with acute allergic reaction and the controls was the highest for FcεRI expression (0.98), followed by the basophil level 
(0.92) and tryptase measurement (0.87).
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We showed that during acute allergic reaction the majority of circulating basophils are removed from the bloodstream. Those marked cellular and relating whole blood FcεRI 
expression changes could also be a novel biomarker for supporting the clinical diagnosis of anaphylaxis.

P.B.12.10
Contact hypersensitivity to dinitrochlorobenzene induces systemic immunomodulatory effects that are strain-dependent

A. Popov Aleksandrov1, I. Mirkov1, J. Demenesku1, M. Ninkov1, D. Mileusnic1, J. Jovanovic1, D. Kataranovski1,2, M. Kataranovski1,3; 
1Institute for Biological Research “Sinisa Stankovic”, Belgrade, Serbia, 2Institute of Zoology,Faculty of Biology, University of Belgrade, Belgrade, Serbia, 3Institute of Physiology and 
Biochemistry, Faculty of Biology, University of Belgrade, Belgrade, Serbia.

Introduction: Contact hypersensitivity (CHS) is animal model of allergic contact dermatitis, common skin inflammatory disease. Although mechanisms of CHS are much studied, 
systemic effects in challenge phase are far less known.
Materials and methods: Parameters of adaptive and innate/inflammatory reaction were examined locally (ear skin cells) and systemically [peripheral blood mononuclear cells (PBMC) 
and spleen cells] 24 hours after challenge, in two rat strains, Dark Agouti (DA) and Albino Oxford (AO), previously shown to differ in intensity of ear swelling response and draining 
lymph node cell activity in CHS.
Results: While production of IL-17 by ear skin cells after challenge was increased in both rat strains (vs. controls), production of IFN-γ and CD8+ cell number was increased only in DA. 
Activity relevant for innate immunity (CD11b+ skin cell number and NO production) was significantly increased only in DA. Production of proinflammatory cytokines TNF-α and IL-1β 
by these cells was unchanged in both strains. Similarly to ear skin cells, IL-17 production by PBMC was increased in both strains while IFN-γ, and TNF-α, IL-1β and NO, only in DA. In 
the spleen, however, only IFN-γ production was increased in both strains, while other parameters were variably affected in DA and AO.
Conclusion: In CHS reaction to dinitrochlorobenzene proinflammatory/effector activity detected locally in skin, coincides with PBMC activity (more pronounced in DA compared to AO 
rats). Systemic effect was compartment dependent, given differential activity of spleen cells in two strains.
Study supported by the Ministry of Education and Science, Republic of Serbia, Grant#173039.

P.B.12.11
A low expression of Tim3 is found in skin and peripheral blood from Patients with cutaneous non-immediate hypersensitivity reactions to drugs during the acute phase of the 
reaction

T. D. Fernandez1, F. Palomares1, A. Ariza1, I. Doña2, M. Salas2, M. Blanca2, M. J. Torres2, C. Mayorga1; 
1Research Laboratory-Allergy Unit. IBIMA-Regional University Hospital of Malaga, Malaga, Spain, 2Allergy Service. IBIMA-Regional University Hospital of Malaga, Malaga, Spain.

Introduction: Th1 lymphocytes are involved in cutaneous non-immediate hypersensitivity reactions to drugs. Th17 have shown effector activity in autoimmune diseases (rheumatoid 
arthritis, multiple sclerosis or psoriasis), but their participation in skin drug reactions is still unknown. The interaction of Tim-3 with its ligand Gal9, can control the homeostasis of Th1 
and Th17 cells by inducing their apoptosis and the differentiation of Treg. We aimed to assess the levels of Tim-3 in patients with drug-induced-maculopapular exanthema (MPE) and 
-urticaria in both, the skin and peripheral blood, during the acute phase of the reaction.
Methods: We analysed patients with MPE (N=10), urticaria (N=6) and tolerant (N=10). Staining, with CXCR3, Tim-3 and IL17 antibodies were performed in skin biopsies and the 
presence of Th1, Th17 and T cells expressing Tim3 were assessed in peripheral blood by flow cytometry.
Results: We observed a decrease of cells expressing Tim3 in the skin of patients with MPE and urticaria (p=0.000 and p=0.017 respectively) and in CD4 cells from peripheral blood 
(p=0.002 and p=0.006 respectively), mainly in CD4 Th1 cells (p=0.002 and p=0.006 respectively), compared to control. No changes were observed in Th17 cells in these patients 
compared with controls, but the presence of Tim3 was increased in these cells, although differences were not significant.
Conclusion: The Th1 cells of patients with mild and moderate delayed hypersensitivity reactions to drugs present a decrease expression of Tim3 that could affect their homeostasis. 
However, Th17 cells seem not to be involved in the development of these pathologies.

P.B.12.12
Hydrogen Sulphide (H2S) modulates apoptosis process and cytokines levels in allergic lung inflammation

H. H. A. Ferreira1, J. A. Pereira2, C. Lanaro3, N. Conran3, T. Rocha2; 
1São Leopoldo Mandic Institute and Research Center, Campinas, Brazil, 2São Francisco University, Bragança Paulista, Brazil, 3State University of Campinas - UNICAMP, Campinas, Brazil.

Introduction: This study aimed to investigate the effect of H2S in modulating apoptosis and cytokines levels in lungs from allergic mice.
Materials and Methods: BALB-C mice were sensitized and challenged with ovalbumin (OVA group). Some sensitized mice received treatment with H2S donor - Sodium hydrosulfide 
(NaHS; OVA/NaHS group). The euthanasia was performed 48 hours after cytokines levels allergen challenge. Bronchoalveolar lavage (BAL) was collected for eosinophils isolation by 
immunomagnetic method. The right lung was, then, removed, and homogenized to study the expression of caspase 3, caspase 9, Bax, Fas-L and the level of cytokines. The left lobe 
was fixed in formalin for histological analysis of lung parenchyma inflammatory infiltrate and the apoptosis in situ by TUNEL assay.
Conclusions: The histological results showed an inflammatory infiltrate around the bronchi and bronchioles in the OVA group, with a prevalence of eosinophils, which was prevented 
by NaHS-treatment. The treatment of allergic mice with NaHS also decreased the expression of caspase 3 and Fas-L, but not Bax and caspase 9. OVA-challenge or NaHS-treatment 
was unable to modulate the apoptosis of BAL eosinophils. However, the NaHS avoid the apoptosis increase in bronchial epithelial cells promoted by OVA challenge. Increased levels of 
IL-4, IL-5, IL-13, IL-25 and IFN-Ɣ caused by airway challenge with OVA were inhibited by NaHS-treatment. Our results suggest that the decrease of IL-4, IL-5 and IL-25 levels by NaHS-
treatment prevent eosinophil and neutrophil peribronchial infiltration. The NaHS also avoid apoptosis, and consequently, the bronchial epithelium destruction, which contributes to 
the pulmonary inflammation decrease.

P.B.12.13
Role of mucosal immunity in allergic rhinitis phenotype formation

B. Sangidorj, N. Tataurshchikova; 
Peoples’ Friendship University of Russia, Moscow, Russian Federation.

Introduction: Allergic rhinitis has become a global health issue. Lack of effective immunologic tolerancy to nonpathogenic allergens, caused by mucosal immunity violation is the main 
reason of allergic sensibilization development. Adequate evaluation of mucosal immunity among patients, suffering from allergic rhinitis, allows to evaluate clinical phenotype in a 
proper way and choose an effective treatment tactic.
Materials and Methods: Method was based on key specific cytokines content analysis, proinflammatory (α-TNF - tumor necrosis factor, IL-8, γ - INF) and antiphlogistic IL-4 in nasal 
lavage among 73 patients, suffering from perennial allergic rhinitis. Cytokine content was determined using immunoensymic method.
Results: As a result of local cytokine status research among patients, suffering from perennial allergic rhinitis split-level increase of IL- 4 in nasal secret alongside with lowering of 
γ - interferone was stated among all the patients, which describes a typical cytokine profile of allergic rhinitis. Among 33 patients (45%) rapid increase of IL-8 content in nasal secret 
was stated. Clinically this group of patients can be considered immunocompromised. Also among common symptoms - chronical ENT - pathology, frequent viral diseases, herpetic 
infection. Among 7 of these 33 patients (21%) significant increase of α-TNF was stated during research. Acquired results were accompanied by high titles of herpetic infection.
Conclusions: Revealed changes in mucosal immunity parameters among immunocompromised patients, suffering from allergic rhinitis witness special type and mechanism of 
inflammatory process and lead to “infection syndrome” development. Changes in local cytokines highlight special clinical phenotype of allergic rhinitis - virus-associated allergic 
rhinitis.

P.B.12.14
the prognostic value of the neutrophil / lymphocyte ratio in patients with snake bites for clinical outcomes and complications

B. Elbey1, u. c. yazgan2, y. zengin3; 
1Dicle Univercity, Faculty of Medicine,Department of Immunology, Diyarbakir, Turkey, 2Dicle Univercity, Faculty of Medicine,Department of Physiology,, diyarbakir, Turkey, 3Dicle Univercity, 
Faculty of Medicine,Department of Emergency Medicine, diyarbakir, Turkey.

Objectives: We aimed to investigate the relationship between the neutrophil/lymphocyte ratio and clinical characteristics of acute allergic reaction patients diagnosed in an 
emergency clinic
Material and methods : The medical records of the patients with a diagnosis of acute allergic reaction that presented to dicle university medical faculty hospital emergency 
department between january1, 2014 and december 31, 2014 were included in the study. The age, gender, neutrophil/lymphocyte ratio, white blood count, eosinophil, mean 
platelet volume, glucose, and platelet count of all participants were recorded. The study included 100 allergy patients and 100 healthy controls. The demographic and the clinical 
characteristics of the groups were compared by statistical analysis.
Results: The mean age, gender, lymphocyte count, eosinophil count, platelet count, and mean platelet volume were similar in the two groups (p>0.05 for all). The mean neutrophil/
lymphocyte ratio values of the allergy and the control group were 4.36 and 2.12, respectively (p=0.008). Moreover the serum glucose levels were significantly higher in allergy group 
compared to the control group (p<0.001).
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Conclusions: Patients with acute allergic reaction had a significantly higher value of neutrophil/lymphocyte ratio. Thus, neutrophil/lymphocyte ratio may be a useful diagnostic 
indicator of allergic conditions. Prospective randomized clinical studies with larger case numbers are now needed to examine the association with parameters that can affect 
neutrophil/lymphocyte ratio.

P.B.13 Tumor Immunity - Part 1

P.B.13.01
Fibronectin production in basal-like breast cancer cells is regulated by pro-inflammatory cytokines and may influence myeloId cell maturation

G. Tunali, G. Esendagli; 
Hacettepe University Cancer Institute, Ankara, Turkey.

Myeloid cells in tumor microenvironment favor tumor growth. Extracellular matrix components produced by tumor cells, e.g. fibronectin, can support myeloid cells’ maturation. Here, 
fibronectin expression in breast cancer cells under inflammatory conditions and its contribution on myeloid maturation were investigated.
Breast cancer cell lines (MCF-7, BT-474, SKBR-3, MDA-MB-468, MDA-MB-231, HCC38) were stimulated with pro-inflammatory cytokines (IL-1β, TNF-α, IL-6, IFN-γ) and fibronectin 
expression was evaluated by real-time RT-PCR, flow cytometry, Western-Blot and ELISA. Myeloid leukemia cell lines (U937, THP-1) were used as immature myeloid cells and 
cultured in breast cancer cells supernatants. The changes in fibronectin receptor (integrins α4,α5,αV,αX,αM,β1,β3,β7) expression was analyzed (by real-time RT-PCR) in myeloid 
cells. Additional experiments were performed with a fibronectin blocking antibody or with human recombinant fibronectin. Viability, proliferation, reactive oxygen species (ROS) 
production and phagocytosis capacities were evaluated in myeloid cells.
Fibronectin expression was abundant in basal-like breast cancer (BLBC) cells (MDA-MB-231, HCC38). Under pro-inflammatory conditions, fibronectin mRNA expression was increased 
in BLBC cells. Fibronectin production was increased with IL-1β in breast cancer cells but decreased with IFN-γ and IL-6 in BLBC cells. Treatment with HCC38 and MDA-MB-231 
supernatants augmented fibronectin receptor expression in myeloid cells. These supernatants, either in the presence of blocking antibody or recombinant fibronectin, did not change 
viability, proliferation, ROS production or phagocytosis capacities of myeloid cells. Fibronectin production in BLBC cells is effectively regulated by pro-inflammatory cytokines; 
however, fibronectin might not be a factor to induce myeloid cell maturation alone.
This study is being supported by TUBITAK (Project no: 113Z923).

P.B.13.02
Effects of Some Natural Immunomodulatory Compounds in Combination with Thalidomide on Survival Rate and Tumor Size in Fibrosarcoma-Bearing Mice

R. Aghebati Maleki, B. Baradaran, L. Aghebati Maleki, N. Ftoohi; 
Immunology, tabriz, Iran, Islamic Republic of.

Introduction: Despite significant advances have been achieved in cancer therapy, response to conventional treatments like surgery, radiotherapy and chemotherapy varies among 
individuals. Immunotherapy is known to be an effective strategy for patients who are resistant to the currently available interventions.
Materials and methods: Ninety-six male Balb/c mice (aged 6-8 weeks) were selected and divided into twelve groups of eight. Approximately, 1×106 of WEHI-164 cells were injected to 
each mouse for tumor genesis. Five immunotherapy treatments were considered in this study, including Heat Shock Proteins (HSP), Bacillus Calmette-Guérin (BCG), Bifidobacterium, 
Immuno-Modulator Drug (IMOD) and Thalidomide. After tumor formation, the groups were treated with one or more of these therapies. Tumor size and survival rate was regularly 
monitored.
Results: Depending on the treatment group, tumor sizes were different. In some groups, combined treatments demonstrated more inhibitory effects on tumor growth rate. The mice 
in group (IMOD+ Thalidomide) had the lowest survival rate but group (BCG+ HSP+ Thalidomide) survived until the end of the experiment.
Discussion: The (HSP+ BCG+ Thalidomide) group exhibited satisfactory outcomes and two third of the mice in this group went into complete remission. Some combination therapies 
in test groups had significant impacts on survival and tumor growth rate.
Fibrosarcoma Thalidomide HSP BCG Bifidobacterium IMOD

P.B.13.03
Suppression of T-cell-mediated immune responses and the role of Foxp3+ regulatory T cells in a murine model of spontaneously arising B-cell lymphoma

F. Ahmetlić1, T. Riedel1, T. Sparwasser2, M. Röcken3, R. Mocikat1; 
1Institut für Molekulare Immunologie, Helmholtz-Zentrum München- Deutsches Zentrum für Gesundheit und Umwelt, Munich, Germany, 2Institut für Infektionsimmunologie, Twincore 
GmbH, Hannover, Germany, 3Universitäts-Hautklinik, Eberhard-Karls-Universität, Tübingen, Germany.

Since tumor transplantation models poorly reflect the clinical situation, we studied the interactions between tumor cells and the immune system in a c-MYC transgenic mouse 
model of spontaneously developing B-cell lymphoma. To better understand antitumor immune responses, the function of tumor-reactive T lymphocytes and the role of suppressive 
regulatory T cells (Treg) have to be examined.
Beside tumor-infiltrating CD4+Foxp3- effector T cells (Teff) and CD8+ cytotoxic T lymphocytes (CTL), tumor-bearing c-MYC mice have an increased number of CD4+Foxp3+ Treg in 
spleens and lymph nodes. In this population, thymus-derived natural nTreg, characterized by Helios and Neuropilin-1 (Nrp-1), were predominantly found, whereas peripherally 
induced Helios-Nrp-1- iTreg were rarely present. Treg strongly expressed the costimulatory molecule CD137 indicating a TCR-specific activation. In vitro, Treg proliferated (Ki-67) 
intensely when co-cultured with a c-MYC lymphoma-derived cell line suggesting a specific recognition of lymphoma antigen(s). Elevated release of IL-10 by T cells, which were derived 
from tumor-bearing c-MYC mice and stimulated in vitro, indicates an immunosuppressive tumor microenvironment. This was confirmed by the presence of coinhibitory receptors on 
intratumoral T cells, like CTLA-4, which was only upregulated on Treg. Furthermore, in vitro suppression assays showed that Foxp3+ Treg effectively suppressed the proliferation of 
CD4+ Teff. Considering the augmented number of Treg in c-MYC lymphomas, we suggest a more potent suppression of CD4+ Teff in tumor-bearing mice compared to wildtype mice.
In summary, Treg, along with exhausted T cells in tumor-bearing mice express an immunosuppressive tumor microenvironment, which may promote tumor growth.

P.B.13.04
Prognostic impact of platalet/lymphocyte and neutrophil/lymphocyte ratios in patients with gastric cancer: A multicenter study

M. Gunaldi1, S. Goksu2, S. Gunduz3, Y. Okuturlar1, E. Tiken1, S. Kahraman1, N. Isiksacan1; 
1Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 2Kayseri Training and Research Hospital, Kayseri, Turkey, 3Antalya Training and Research Hospital, Antalya, 
Turkey.

Aim: To evaluate the prognostic significance of systemic inflammatory response (SIR), which is among routinely analysed blood parameters in patients with all stages of gastric cancer 
(GC).
Methods: A total of 245 patients with gastric cancer who were followed up and treated in three clinics of medical oncology were included in the study. At first admission of the 
patients, from routinely determined whole blood cell counts in medical oncology clinics, their neutrophil/lymphocyte ratio (NLR) and platalet/lymphocyte ratio (PLR) values were 
estimated and recorded before initiating chemo- or radiotherapy. A univariate non-parametric analytical method and chi-square test examined the correlation between prognostic 
factors, and survival rates. Survival curves were estimated using the Kaplan-Meier method.
Results: A statistically significant correlation was found between status of lymph node metastasis, stage of the disease and NLR (p=0.001, p=0.017). SIR determined with PLR was 
found to be correlated with the depth of tumoral invasion and stage of the disease (p=0.016, p=0.033). While a significant correlation was detected between NLR and survival times 
(p=0.018), a significant correlation was not detected between PLR and survival (p=0.405).
Conclusion: According to our study, parameters of NLR and PLR calculated peripheral blood samples can be used in patients with various sizes of tumours in different disease 
stages. Also, NLR calculated during diagnostic workup is a parameter with a prognostic value. In addition, NLR is a determinative factor in the selection of surgical method and 
chemotherapeutic modalities, which also functions as a potential contributory marker in effective immunotheraupetic strategies.

P.B.13.05
Temozolomide sensitizes glioblastoma cells towards γδ T cell-mediated killing

G. Chitadze1, M. Lettau1, S. Lücke1, O. Janssen1, D. Wesch1, H. Oberg1, J. Held-Feindt2, D. Kabelitz1; 
1Institute of Immunology, kiel, Germany, 2Department of Neurosurgery, University Medical Center Schleswig-Holstein UKSH, Campus Kiel, kiel, Germany.

Introduction: The treatment of glioblastoma is the major challenge of neuro-oncology. Despite the aggressive therapeutic strategy including surgery and radio-chemotherapy, 
median survival remains extremely low indicating the urgent need for the development novel treatment strategies. Due to expression of stress-inducible molecules like MHC class 
I-related chain molecules A and B and UL-16 binding protein family members, glioblastomas are considered as good targets of cell-based immunotherapies. These molecules are 
sensed by the activating receptor Natural Killer Group 2, member D (NKG2D) expressed on NK cells and certain T cell subsets such as γδ T cells. These interaction triggers cytotoxic 
responses in effector cells and NKG2D-system is a promising tool for designing new cell-based treatment strategies.
Materials and methods: In this study we investigated the effects of metalloprotease inhibitors and temozolomide, a chemotherapeutic agent used to treat glioblastoma, on 
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the expression of NKG2D ligands (NKG2DLs) in glioblastoma cells by using flow cytometry, ELISA and western blotting. We studied the cytotoxic potential of γδ T cells towards 
temozolomide-treated glioblastoma cells by using CFSE- and Calcein AM-based cytotoxicity assays and addressed the mechanism of action.
Results: Here we report that temozolomide increases the cell surface expression of NKG2DLs while moderately affecting the release of these ligands and sensitizes tumor cells to γδ T 
cell-mediated lysis in a NKG2D- and γδ TCR-dependent manner.
Conclusions: Our data clearly point that temozolomide increases the immunogenicity of tumors and might foster the potential of the adoptively transferred ex vivo expanded γδ T 
cells for the treatment of glioblastoma.

P.B.13.06
Defined immune phenotypes in patients with glioblastoma multiforme are associated with survival

H. Mostafa1, E. Dietrich1, A. Pala2, C. Wirtz2, M. Schneider1; 
1Section Experimental Anesthesiology, University Hospital Ulm, Ulm, Germany, 2Department of Neurosurgery, University Hospital Ulm and Bezirkskrankenhaus Günzburg, Ulm, Germany.

Introduction: Glioblastoma multiforme (GBM) is the most common primary malignant brain tumor. Due to resistance of tumor stem cells and the lack of immune sensitization by the 
tumor in the brain, there is an urgent need for a new therapy.
Material and Methods: Using flow-cytometry the immunological characteristics of GBM patients were tested in peripheral blood samples before surgery. A panel of 50 antibodies was 
tested in whole blood of patients with GBM. Additionally, primary tumor lysates were tested for HLA class I and CXCR4 using flow cytometry and biotinylated SDF-1α.
Results: Among various alterations detected between patients and healthy controls, we found highly significant changes in the expression densities of CD3+ lymphocytes (p=<0.0001) 
and the CD39, which favors survival in the tumor microenvironment (p=0.0001). However, significant changes of CD3 and CD39 were not correlated with prolonged survival. Improved 
survival was associated with a higher proportion of CD16/CD56 positive NK cells. Other findings addressed the MHC-class I expression on freshly prepared tumor cells. We found 
that significantly impaired MHC-class I expression in GBM tissue when compared to tumor-associated tissue preparations. In addition, we found differential expression of CXCR4 in 
individual tumor cell preparations as well as in established GBM cell lines.
Conclusion: Immune phenotyping appears to be a promising approach for monitoring the immune status in GBM patients. Correlation of immune phenotypes with survival may 
constitute the basis for immune therapeutic intervention strategies. In addition, the autocrine function of SDF-1α in GBM tumors may be exploited as a therapeutic target.

P.B.13.07
Modeling of the Mechanism of Glucocorticoid Resistance Using CRISPR/Cas9 Mediated Genome Editing

A. Ozcan, B. Erman; 
Sabanci University, Faculty of Engineering and Natural Sciences, Molecular Biology, Genetics and Bioengineering Program, Istanbul, Turkey.

The glucocorticoid hormone plays many roles in physiological systems. It is widely used to treat human diseases including inflammation and malignancies. A problem with 
glucocorticoid therapy is the evolution of resistance in some patients. There is a direct correlation between glucocorticoid resistance and a single point mutation at the 477th amino 
acid (substitution from arginine to histidine- R477H) in the DNA binding domain of the Glucocorticoid Receptor protein. We aimed to repair this single point mutation in glucocorticoid 
resistant tissue culture cell lines by using the novel CRISPR-Cas9 genome editing system.
Previous studies reported that the human T lymphocyte Jurkat cell line are resistant to glucocorticoid mediated death and are heterozygous for the R477H mutation. We confirmed 
the glucocorticoid resistance of the Jurkat stocks in our laboratory by treating with increasing doses of dexamethasone (a glucocorticoid analog) and assessing the resistance to 
apoptosis. We also confirmed that these cells were indeed heterozygous for the R477H mutation sequencing. We designed a CRISPR-Cas9 expression plasmid targeting the human 
GR gene exon 4, near the R477H point mutation. We performed restriction length polymorphism (RFLP) assays in the targeted region to detect non-homologous end joining (NHEJ) 
mediated insertion and deletion (INDEL) mutations in the genomes of targeted cells. Moreover we attempted to fix the heterozygous R477H mutation by co-transfecting donor DNA 
containing the wild type allele of the GR gene exon 4 into CRISPR-Cas9 treated cells. We have assessed the correlation between this single point mutation and the glucocorticoid 
resistance of human Jurkat cells.

P.B.13.08
HCC-induced myeloid derived suppressor cells alter Kupffer cell function

S. Lacotte1, F. Slits1, L. Orci1, C. Gonelle-Gispert2, G. Oldani1, P. Morel2, C. Toso1; 
1Hepatology and Transplantation Laboratory, Genève 4, Switzerland, 2Surgical Research Laboratory, Genève 4, Switzerland.

Myeloid-derived suppressor cells (MDSC) have recently been observed in the liver parenchyma. In tumor-bearing mice, these cells have been identified by their suppressive activities 
against T cells, but nothing is known about their interaction with Kupffer cells. Kupffer cells represent the first line of defense against tumor cells in the liver, and their activation leads 
to the developement of robust effector cells responses. The present study investigates the phenotype and the function of various MDSC subsets.
Syngeneic RIL-175 hepatocellular carcinoma cells were injected into the liver of C57BL/6 mice. CD45+ CD11b+ Gr1+ cells were assessed by flow cytometry in HCC-bearing mice vs. mice 
with sham-laparotomy. Three MDSC subsets were magnetically sorted. Their suppressive activities were assessed against T cells and primary isolated Kupffer cells.
On day 21, CD11b+ Gr1+ cells only increased in HCC-bearing mice (30% vs. 16% in HCC vs. sham-operated mice). Three CD11b+ cell populations were identified and sorted. They 
expressed different level of Ly6G and Ly6C markers: Ly6Ghigh cells, Ly6Gint Ly6Clow cells and Ly6Chigh cells. The three cell subsets might be considered as MDSC as they suppressed 
antigen-specific T cell and IFNᵧ secretion. The culture supernatants from primary isolated Kupffer cells with and without the three MDSC subsets were analysed. CCL2 secretion and 
IL18 were decreased in coculture and IL10 secretion was increased.
These data demonstrate the existence of three MDSC subsets in HCC-bearing animals. These cells alter Kupffer cell function, and may decrease the migration and activation of anti-
cancer effector cells in the liver.

P.B.13.09
Effects of PI3K/Akt/mTOR inhibitors on expression of IL-8 and CXCR1 in HER2+ breast cancer cells

B. Sirin, M. E. Gedik, E. Kansu, A. L. Dogan; 
Cancer, Ankara, Turkey.

Introduction: HER2-HER3 heterodimer is the most potent oncogenic dimer in HER2+ breast cancers. Co-expression of HER2 and HER3 induce interleukin-8 (IL-8) secretion.
The aim of this study is to determine effects of PI3K/Akt/mTOR pathway inhibitors (AKT-i and PI-103) on HER2, HER3, IL-8 and CXCR1 mRNA expressions and effect of PI-103 on 
protein expression levels of total and activated HER2 and HER3.
Material and Methods: SKBR-3 cells were treated with inhibitors for 8 and 24 hours in culture conditions and mRNA expressions were examined using RT-qPCR.
SKBR-3 cells were treated with PI-103 for different times. Lysates were harvested. Protein expressions analyzed by Western blot. Student’s T test was performed. p<0,05 was assumed 
statistically significant.
Results: Exposure of SKBR-3 cells to AKT-i and PI-103 did not change HER2 and HER3 mRNA expressions significantly. IL-8 and CXCR1 mRNA expressions decreased significantly after 
AKT-i treatment. CXCR1 mRNA expression decreased significantly after PI-103 treatment. PI-103 treatment did not change phosphoprotein pattern as compared to control cells.
Conclusions: The potent effect of AKT-i on IL-8 mRNA expression corresponds to the fact that IL-8 signaling is dependent on PI3K/Akt pathway in SKBR-3 cells. On the other hand, 
treatment with PI-103 did not decrease IL-8 mRNA level and this result may be attributed to short duration of pathway inhibition by this agent.
Key words: HER2, HER3, IL-8
This project is supported by Hacettepe University Scientific Research Projects Coordination Unit (SRC project no 013 D12 104 001) and Turkish Academy of Science.

P.B.13.10
Evaluation of immunological factors in peritoneal fluid and peripheral blood in ovarian and colorectal cancer with peritoneal carcinomatosis treated with HIPEC (Hyperthermic 
Intraperitoneal Chemotherapy)

E. Villegas1,2, C. Martínez-García1, J. Pons1,2, Á. Molina1,2, N. Esteve3,2, R. Morales4,2, J. Milà1,2; 
1Immunology Service. Hospital Universitario Son Espases, Palma de Mallorca, Spain, 2Institut d’Investigació Sanitària de Palma (IdISPa), Palma de Mallorca, Spain, 3Anesthesia Service. 
Hospital Universitario Son Espases, Palma de Mallorca, Spain, 4Digestive Surgery Service. Hospital Universitario Son Espases, Palma de Mallorca, Spain.

Introduction: Cytoreductive surgery (CRS) with Hyperthermic Intraperitoneal Chemotherapy (HIPEC) causes significant metabolic and immunological alterations that can influence 
the patient prognosis. Surgical aggression involves peritonectomy with multivisceral resection, hyperthermia and local and systemic action of the cytostatic added in the procedure.
CRS and HIPEC are associated with a high morbidity and mortality rates. It has been reported enhanced survival of selected patients with peritoneal carcinomatosis (PC). PC remains a 
challenging disease for which improved treatments are urgently needed.
Objective and methods: We aimed to study immunological parameters that can affect morbidity and mortality of CRS and HIPEC procedures in a single institution.
A prospective and descriptive study during the period from March 2014 to April 2015 of 27 patients (67% ovarian carcinomas and 33% of colorectal origin) treated with CRS and HIPEC, 
was done.
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Immunological parameters studied were immunoglobulins, complement factors and neutrophils, monocytes and lymphocytes (T, B and NK) from peripheral blood and peritoneal 
fluid, obtained before and during the first 72 hours after surgery. Flow-cytometry, and laser-nephelometry were used. Serum inflammatory markers (C-reactive protein, fibrinogen, 
procalcitonin) were also studied.
Paclitaxel (ovarian cancer) and oxaliplatin (colorectal cancer) used in HIPEC were also evaluated.
Results and conclusions: Even though preliminary results and based on a limited number of patients, our results showed more inflammatory cellular reaction in the post-colorectal 
HIPEC. This may be due to the known higher cytotoxic activity of oxaliplatin.
Clinical outcomes in relation with immunological factors are discussed.

P.B.13.11
Recombinant tandem expression and antitumor activity of human IL-2 and TNF-alpha

W. Qi, Y. Li, W. Shi, A. Yu; 
Institute of Pathogen Biology, Taian, China.

Three recombinant plasmids with human-derived interleukin-2 (IL-2), tumor necrosis factor-alpha (TNF-alpha), and IL-2-IRES-TNF-alpha were successfully constructed. They were 
transfected and successfully expressed into human embryonic kidney cells HEK293. The inhibition effects of the cell supernatant cultured by the recombinant plasmids on gastric 
cancer AGS cells growth were detected. Our results showed the expression level of TNF-alpha was lower than that of IL-2 within 24 hours. However, after 48 hours, the expression 
level of IL-2 gradually decreased and that of TNF-alpha gradually increased. In addition, cytokines IL-2 and TNF-alpha expressed in the supernatant by the plasmids with IL-2 and TNF-
alpha could significantly inhibit the proliferation of AGS cells, respectively. However, the supernatant secreted by the HEK293 cells transfected with the recombinant tandem plasmid, 
IL-2-IRES-TNF-alpha, displayed higher inhibition effect on the proliferation of AGS cells.

P.B.13.12
The alarmin IL-33 is expressed in breast cancer : an emerging role in breast cancer immunity

E. Blanc1, C. Le Beux1, N. Vey1, A. Colombe2, A. Morel1, C. Dezutter-Dambuyant1, P. Saintigny1, I. Treilleux1, C. Caux1, N. Bendriss-Vermare1; 
1Cancer Research Center of Lyon, Lyon, France, 2Centre Leon Berard, Lyon, France.

Introduction: Interleukin-33 (IL-33) is an alarmin belonging to the interleukin-1 family. IL-33 promotes both type 1 and type 2 immune responses depending on the type of activated 
cells and microenvironment in damaged tissues. Experimental models of murine mammary carcinoma and clinical observations from breast cancer (BC) patients suggest a role for 
IL-33 in promoting BC progression. Altogether these information prompted us to revisit the role of IL-33 in BC immunity by investigating its expression in tumors and its functions on 
immune cells.
Material and Methods: IL-33 expression was analyzed i) in in situ (DCIS) and invasive (IBC) breast carcinoma by immunohistochemistry (IHC) and RTq-PCR, ii) using public 
transcriptomic datasets from human breast tumors (Lee Cancer Res 2012) and breast cancer cell (BCC) lines (Cancer Cell Line Encyclopedia (CCLE) database), and iii) in HMEC 
transformation model.
Results: Our analysis revealed that IL-33 is expressed at higher levels in i) DCIS compared to IBC, especially in the stroma compared to the tumor cells and ii) triple-negative BCC lines 
displaying a mesenchymal phenotype and belonging to the claudin-low subtype. Also, the oncogene Ras cooperates with the epithelial-mesenchymal transition (EMT)-inducing 
transcription factors (Zeb1/2, Twist1) to induce IL-33 expression. By IHC, we showed that IL-33 was expressed in endothelial cells and scattered cells within the stroma in both DCIS and 
IBC.
Conclusions: We reported a specific expression of IL-33 in claudin-low BC and are currently investigating how IL-33 modulates the functions of immune cells in the context of BC.

P.B.13.13
Immune-dependent antineoplastic effects of cisplatin plus pyridoxine in non-small-cell lung cancer

F. Aranda1,2, N. Bloy1,2,3, O. Kepp1,2, C. Pfirschke4, M. Pittet4, L. Zitvogel3,5,6, G. Kroemer1,7,8, L. Senovilla1,2; 
1Equipe 11 labellisée pas la Ligue Nationale contre le Cancer, Centre de Recherche des Cordeliers, INSERM U1138, Paris, France, 2Gustave Roussy, Villejuif, France, 3Universitè Paris Sud, 
Villejuif, France, 4Center for Systems Biology, Massachusetts General Hospital/Harvard Medical School, Boston, MA, United States, 5INSERM U1015, Villejuif, France, 6Centre d´Investigation 
Clinique Biothérapie CIBT 507, Villejuif, France, 7Université Paris Descartes, Paris, France, 8Metabolomics and Cell Biology Platforms, Villejuif, France.

Introduction: cis-Diamminedichloroplatinum(II)(CDDP), which is mostly referred to as cisplatin, is a widely used antineoplastic. The efficacy of cisplatin can be improved by combining 
it with the vitamin B6 precursor pyridoxine.
Results: We evaluated the putative synergistic interaction of CDDP with pyridoxine in the treatment of an orthotopic mouse model of non-small-cell cancer (NSCLC). CDDP and 
pyridoxine exhibited hyperaditive therapeutic effects. However, this synergy was only observed in the context of an intact immune system and disappeared when the otherwise 
successful drug combination was applied to the same NSCLC cancer implanted in the lungs of athymic mice (which lack T lymphocytes). Immunocompetent mice that had been cured 
from NSCLC by the combined regimen of CDDP plus pyridoxine became resistant against subcutaneous rechallenge with the same (but not with an unrelated) cancer cell line. In vitro, 
CDDP and pyridoxine did not only cause synergistic killing of NSCLC cells but also elicited signs of immunogenic cell death including an endoplasmic reticulum stress response and 
exposure of calreticulin at the surface of the NSCLC cells. NSCLC cells treated with CDDP plus pyridoxine in vitro elicited a protective anticancer immune response upon their injection 
into immunocompetent mice.
Conclusions: These results suggest that the combined regimen of cisplatin plus pyridoxine mediates immune-dependent antineoplastic effects against non-small-cell lung cancer.

P.B.13.14
A polyphenolic fraction from Caesalpinia spinosa induces immunogenic cell death and enhances tumor control through the activation of the immune system

A. Gomez Cadena1, C. P. Urueña1, A. Martinez-Usatorre2, A. Barreto1, P. Romero2, S. Fiorentino1; 
1Grupo de Inmunobiología y Biología Celular, Pontificia Universidad Javeriana, Bogota, Colombia, 2Ludwig Cancer Research Center, University of Lausanne, Lausanne, Switzerland.

Polyphenols are natural compounds extracted from plants that execute multiple biological activities including anti-oxidation, anti-angiogenesis and pro-apoptosis, considered as 
important antitumor properties. A normalized polyphenol rich fraction from Ceasalpina spinosa (P2Et), which exerts cytotoxic activity on several tumor cell lines including human and 
mouse melanoma cells, was obtained by our group. P2Et treatment induces immunogenic cell death and shows antitumor activity against primary tumor and reduces pulmonary 
metastasis in 4T1 mouse breast carcinoma model. In the present study, we aimed to assess whether P2Et treatment increases immunogenicity and if it have in vivo antitumor activity 
on subcutaneous B16 mouse melanoma model. Our results show that P2Et treatment in vitro induces apoptosis and triggers expression of molecular markers of immunogenic cell 
death including autophagy. In addition, we found that in vivo P2Et treatment significantly delayed the tumor growth, and generates higher frequencies of CD8 and CD4 effector 
and central memory T cells in the spleen and lymph nodes. Accordingly, our preliminary results show that vaccination with P2Et pre-treated tumor cells, delays tumor growth after 
tumor re-challenge. Moreover, we evidenced greater percentages of TRP-2 specific CD8 T cells in the spleen of responding mice. We further demonstrated that tumor protective 
effects of P2Et treatment were lost when tumor cells were grafted in RAG yc KO mice, indicating that tumor protection by P2Et is highly dependent on the adaptive immune system. 
Altogether, our data suggest that P2Et treatment induces immunogenic cell death, which may induce protective immune responses.

P.B.13.15
Characterization and specificity analysis of tumor infiltrating lymphocytes in ovarian carcinoma

K. Röhle1, H. Schuster1, J. Peper1, P. Wagner2, H. Rammensee1, S. Stevanović1; 
1Interfaculty Institute for Cell Biology, Department of Immunology, Tübingen, Germany, 2Department of Obstetrics and Gynecology, University Hospital Tübingen, Tübingen, Germany.

Introduction: Ovarian cancer (OvCa) is the most lethal gynecological cancer in women with an overall poor prognosis due to late diagnosis and frequent resistance to chemotherapy. 
OvCa is a highly immunogenic tumor characterized by frequent infiltration with immune cells, which represent an independent prognostic factor in OvCa patients. Knowledge about 
the composition and phenotype of infiltrating T cells as well as their specificity and expression of inhibitory receptors is so far missing. This information is however critically important 
for the design of novel immunotherapies including the application of checkpoint inhibitor therapy.
Materials and Methods: Tumor infiltrating lymphocytes (TILs) were isolated from fresh tumor tissue of ovarian cancer patients undergoing surgery. The expression of inhibitory 
molecules, namely LAG3, CTLA4, PD1 and TIM3, was assessed by flow cytometry. T cell specificity analysis was performed by IFNγ ELISPOT.
Results: Within each tumor CD4+ T cells and CD8+ T cells appeared to express the same percentage of inhibitory surface markers. At least one of the inhibitory receptors was found on 
tumor- infiltrating T lymphocytes of every patient. Notably, either LAG3 or PD1 were expressed in most of the tumors, whereas only weak to absent CTLA4 expression among T cells 
was observed. Furthermore, the memory phenotype of infiltrating T cells was determined via CD62L and CD45RO costaining. High amounts of effector memory T cells, but few naive 
or central memory T cells were found.
Conclusion: In summary, we provide first insight into the expression of various inhibitory receptors among tumor infiltrating lymphocytes in ovarian carcinoma.
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P.B.13.16
Impact of Interleukin-22 on two murine models of lung and breast cancer

C. Ochs, P. May, D. Wenk, S. Endres, S. Kobold; 
Division of Clinical Pharmacology, Department of Internal Medicine IV, Ludwig-Maximilians Universität, Munich, Germany.

Background: Interleukin-22 (IL-22) is a unique cytokine expressed by several immune cells and acting exclusively on interleukin-22-receptor-1 (IL-22-R1) positive non-hematopoietic 
cells. Recently, we have demonstrated that expression of IL-22 is found in human small and large cell lung cancer and may lead to a more aggressive disease phenotype. The 
mechanism, source and the role of IL-22 in lung cancer and other tumor entities like breast cancer remain unaddressed.
Methods: The expression of IL-22 and IL-22-R1 were analyzed by ELISA and qRT-PCR in two different cancer cell lines (4T1 and LCCL1). Activation of the IL-22 pathway was detected 
by Western blot analysis. Proliferation and migration were investigated by scratch assay and cell titer blue. Tumor tissue IL-22 content was quantified in subcutaneous cell-line derived 
tumors in Balb/c mice with multicolor flow cytometry.
Results: 4T1 and LCCL1 tumor cells expressed the IL-22-R1 on protein and mRNA level. Stimulation with recombinant IL-22 lead to a time dependent increase in STAT3 
phosphorylation on protein level. Stimulation with IL-22 significantly increased proliferation in both cell lines. Remarkably, 4T1 and LCCL1 cells in vitro did not produce or secrete IL-
22. However, IL-22 was detected within the tumor microenvironment of subcutaneous tumors in different T, NK and myeloid cell subpopulations.
Conclusions: Our results show a possible role of IL-22 in murine breast and lung cancer. More in vivo data is needed of IL-22 in both models. The identification of IL-22 as a factor in 
breast and lung cancer progression may open new therapeutic opportunities for these diseases.

P.B.13.17
Establishment and characterization of a new cell line of leukaemia: BML01

B. Tsai1, J. Tang2, C. Li2, C. Lin2, B. Chiang3; 
1NAVI Bio-therapeutics. Inc., Kaohsiung, Taiwan, 2Tai Cheng Stem Cell Therapy Center , National Taiwan University, Taipei, Taiwan, 3Department of Pediatrics, National Taiwan University 
Hospital, College of Medicine, National Taiwan University, Taipei, Taiwan.

Introduction: Cell line BML01 was established from the bone marrow of a patient with myelodysplastic syndrome (MDS) that ineffectively produces myeloid class of blood cells is 
formerly known as pre-leukemia. The microscopic finding in bone marrow of the patient shows hypercellularity with hematopoietic components accounting for 40-45% of the marrow 
spaces and blast cells account for less than 5% mononuclear cells by morphology.
Materials and Methods: We verified the tumor properties including karyotyping, subcutaneously transplanted into NOD-SCID mice and analyzed the marker expression with 
flowcytometry.
Results: The BML01 cells are of a hematopoietic cell as shown by the expression of CD45 surface marker. The karyotype of BML01 is 46, xy, del (20) (q11 q13). BML01 cells posses 
characteristics of tumor cells based on the cell are tumorigenic in NOD-SCID mice and reduced serum requirements for in vitro cultivation. The doubling time of BML01 cell is 16 
hours, and the cells have been successfully cultured in vitro for more than 50 generations. In addition, FACs analysis shows the BML01 cells also express surface molecules including 
CD14, CD30, CD44, CD81, CD107a, CD135, CD138, CD146, CD235 and CD274. The result of Liu’s stain for the BML01 suggested the cells are mononuclear. Furthermore, the cells can be 
stimulated with PHA but not LPS, mitomycin or IL-2 in terms of the proliferation assay.
Conclusions: The new cell line provides us an in vitro system for the study of the development of leukemia.

P.B.13.18
Tumor lymphangiogenesis in mouse and human melanoma: New roles in immunomodulation

M. Broggi1, M. Fankhauser1, N. Bordry2, S. Wullschleger3, K. Homicsko3, D. Hanahan3, D. Speiser2, M. Swartz1,4; 
1Laboratory for Lymphatic and Cancer Bioengineering, EPFL, Lausanne, Switzerland, 2Clinical Tumor Biology and Immunotherapy Group, Department of Oncology and Ludwig Cancer 
Research, University Lausanne, Lausanne, Switzerland, 3The Swiss Institute for Experimental Cancer Research, EPFL, Lausanne, Switzerland, 4Institute for Molecular Engineering, University 
of Chicago, Chicago, IL, United States.

Tumor-associated lymphangiogenesis is correlated with poor prognosis, increased metastasis, and resistance to treatment of cancer. In the tumor stroma, lymphatic vessels 
activated by VEGF-C become hyperplastic and secrete many signaling factors that affect other cell types in the tumor microenvironment. Using a lymphangiogenic melanoma 
model, our lab recently identified the lymphatic endothelium as a novel inhibitor of naive CD8 T cell activation in the sentinel or tumor-draining lymph node (Lund et al. Cell Reports, 
2012). Here, we addressed the hypothesis that tumor-induced lymphangiogenesis promotes the development of an immune suppressive microenvironment in the primary tumor 
itself, driving exhaustion and tolerance of infiltrating lymphocytes. In support of this, we found that anti-lymphangiogenic therapy (in a genetically engineered mouse model 
of melanoma) decreased immunosuppressive cells in the tumor, including FoxP3+ regulatory T cells, and cytokines, like CCL21, which we previously showed to promote T cell 
infiltration. Taken together, our results suggest that lymphangiogenic tumors may employ mechanisms of stromal remodeling to decrease the functionality of lymphocytes within 
the tumor microenvironment. Therapeutic strategies that target the immunosuppressive effect of lymphangiogenesis may be important in combination with therapeutic cancer 
immunotherapies.

P.B.13.19
B16F10-melanoma cells modulate effector functions of mast cells via the inhibitory gp49B-receptor

S. Dietzen, T. Brühl, N. Stergiou, T. Bohn, A. Ulges, M. Klein, E. Schmitt, T. Bopp; 
Institute of Immunology, Mainz, Germany.

Introduction: Melanoma represents an aggressive skin cancer caused by malignant melanocytes. Interleukin (IL)-9-producing cells - including Th9 and mast cells - were previously 
described to enable an effective anti-melanoma immune response regarding B16F10-tumor cells and it was also shown that mast cells were recruited to the periphery of melanomas. 
In addition, mast cell-derived IL-9 production depends on IRF4 and activation of mast cells via the high affinity IgE receptor (FcεRI) can be impaired by crosslinking the inhibitory 
gp49B-receptor.
Materials and Methods: Both, wild type or gp49B-receptor-deficient mast cells were co-cultured in vitro with B16F10-melanoma cells and production of IL-9 and IL-6 was determined 
by ELISA. Antibody-mediated crosslinking of the gp49B1-receptor was used to analyze the influence of this inhibitory receptor on mast cell degranulation and cytokine (IL-9, IL-6) 
production. The anti-melanoma activity of mast cell-derived IL-9 was analyzed using a subcutaneous B16F10-melanoma-model by determination of the tumor burden in wild type 
mice compared to mice bearing Irf4-deficient mast cells.
Results: We could demonstrate that IL-9 production by mast cells was significantly reduced in the presence of B16F10-tumor cells, while IL-6 production and degranulation were 
minimally affected. Crosslinking of gp49B1-receptor led to comparable effects suggesting that melanoma suppress mast cell-derived IL-9 via this inhibitory receptor. Employing 
mast cell-specific IRF4-deficient mice in a subcutaneous B16F10-melanoma model revealed enhanced tumor growth in these mice compared to littermate controls indicating the 
importance of mast cell-derived IL-9.
Conclusion: This study reveals a potential immune escape mechanism used by melanoma to prevent an IL-9-dependent anti-tumor response.

P.B.13.20
Production of interleukin 17 correlates with radioiodine-induced micronuclei frequency in patients with papillary thyroid cancer

S. Zivancevic-Simonovic1, O. Mihaljevic1, P. Djurdjevic1, I. Majstorovic2, O. Milosevic-Djordjevic1, I. Kostic1, L. Mijatovic-Teodorovic1; 
1Faculty of Medical Sciences, Kragujevac, Kragujevac, Serbia, 2Institute for Medical Research, Military Medical Academy, Belgrade, Serbia.

Introduction. The aim of our study was to analyze micronuclei (MN) frequency and cytokine production in patients with papillary thyroid cancer (PTC) before and 7 days after 
radioactive iodine (131-I) therapy. Materials and Methods. Study population included 15 patients with PTC. MN frequency was determined in peripheral blood lymphocytes using 
cytokinesis-block micronucleus (CBMN) assay. The concentrations of cytokines: interferon gamma (IFN-γ), interleukin 4 (IL-4), interleukin 5 (IL-5), interleukin 6 (IL-6), interleukin 10 
(IL-10), interleukin 13 (IL-13) and interleukin 17 (IL-17A) were measured in supernatants from CBMN assay using multiplex cytokine detection systems for Human Th1/Th2/Th9/Th17/
Th22. Results. The mean MN frequency before 131-I therapy was 19.5 ± 5.02 MN/1000 binucleated (BN) cells, while after 131-I therapy was 26.08 ± 6.05 MN/1000 BN cells. There was no 
correlation of any cytokine tested with MN frequency before as well as after radioactive 131-I therapy. However, the concentration of IL-17 after 131-I therapy positively correlated with 
the difference in MN frequency (after minus before treatment) (bivariate correlation test, Spearman r = 0.578, p = 0.049). Conclusion. Increase in MN frequency induced by radioactive 
iodine therapy correlates with the production of IL-17.
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P.B.13.21
MicroRNA-155 is upregulated in the tumor infiltrating T cells and promotes the accumulation of CD8+ T-cells for immunotherapy of cancer.

A. Martinez Usatorre1, C. Jandus1, D. E. Speiser1, J. C. Dudda1, P. Foukas2, P. Romero1; 
1Ludwig Cancer Research - University of Lausanne, Epalinges, Switzerland, 2Department of Oncology, Lausanne University Hospital Center (CHUV), Lausanne, Switzerland.

MicroRNAs (miRs) are noncoding small RNAs that regulate protein expression at the post-transcriptional level. Their expression is tightly regulated during activation and 
differentiation of immune cells thereby, tuning function, proliferation and survival. miR-155 is thought to target tens of mRNAs in T cells coding for factors mainly involved in cytokine 
signalling, cell survival and proliferation. Previous experiments in the laboratory showed that miR-155 is upregulated upon CD8+ T-cell activation and expressed at higher levels 
in in vivo differentiated CD8+ T-cells than in their naïve counterparts. Moreover, miR-155 promoted effector CD8+ T-cell responses in viral infection, vaccination and adoptive cell 
transfer for tumor therapy in mice by promoting the accumulation of antigen specific cytotoxic T-cells. In addition, tumor specific mouse effector CD8+ T-cells strongly increased their 
miR-155 expression in melanoma tumors compared to cells from non-invaded peripheral tissues. In agreement with this, we found increased miR-155 expression levels in human 
effector memory CD8+ T-cells isolated from melanoma tumors and tumor infiltrated lymph nodes compared to T cells from blood and non-infiltrated lymph nodes. Interestingly, 
miR-155 expression levels in effector memory CD8+ T-cells from tumor-infiltrated lymph nodes directly correlated with frequencies of CD8+ T-cells infiltrating the tumor masses, 
raising the possibility that overexpression of miR-155 might be therapeutic by increasing effector T cell numbers and/or enhancing resistance against the immunosuppressive tumor 
microenvironment. Future studies will help defining whether miR-155 could be used as a prognostic as well as therapeutic tool in immunotherapy of cancer.

P.B.13.22
Mesenchymal stromal cells derived from cervical cancer (MSC-CeCa) favor the tumor growth and inhibit antitumor immune response in a mice model through CD73 pathway

C. A. Montoro1, A. Monroy2, J. Hernández1, B. Weiss1, M. L. Mora1; 
1Immunobiology laboratory, UIDCC UMIEZ, FES Zaragoza UNAM, Mexico City, Mexico, 2Immunology and cancer laboratory, UIMEO, H Oncología CMN SXXI IMSS, Mexico City, Mexico.

Introduction. Mesenchymal Stromal Cells (MSCs) are important components of the tumor microenvironment and can help evasion of antitumor immune response by producing 
adenosine, via CD73, and immunosuppressive cytokines such as IL-10. Moreover, it has been reported that the antigenic peptide RAHYNIVTF derived from the HPV-16 E7 protein, is 
able to protect C57BL/6 mice against tumor development induced by the cell line TC-1 (HPV-16 E6/E7+). In this study, we analyzed the immunosuppressive capacity of MSCs derived 
from Cervical Cancer tumors (MSCs-CeCa), in a tumor mice model induced by TC-1 cells, and the role of the immune protection by the RAHYNIVTF immunogenic peptide.
Methods: C57BL/6 mice strain, with and without immune protection with RAHYNIVTF peptide, were co-inoculated with TC-1 tumor cells and MSCs-CeCa. Simultaneously, some mice 
received APCP (CD73-specific inhibitor). We analyzed the tumor growth for 25 days. The IL-10 serum concentration was determined by ELISA, and the expression of H2-Db molecules 
in tumor cells by flow cytometry.
Results. The presence of MSC-CeCa favored tumor growth in mice with and without immune protection, which was associated with elevated levels of IL-10 in plasma and decreased 
expression of H2-Db in tumor cells. APCP decreased tumor growth induced by MSC-CeCa and reversed the production of IL-10 and decreased H2-Db molecules in tumor cells.
Conclusion. CD73 may be a mechanism through which MSC-CeCa may favor the avoidance of antitumor immune response.
Research supported by DGAPA-PAPIIT No. IN217013, and FIS/IMSS/PROT/762, 1014 and 1258 grants.

P.B.13.23
High Frequency of Peripheral Foxp3 Regulatory T cells in Cervical Cancer patients in KwaZulu-Natal, South Africa

D. Sebastian1, A. G. Assounga1,2; 
1University of KwaZulu-Natal, Durban, South Africa, 2Inkosi Albert Luthuli Central Hospital, Durban, South Africa.

Introduction: Apart from CD4 cell count, other immunological factors that control the association between persistent oncogenic Human Papillomavirus (HPV) and cervical cancer (CC) 
are not fully defined. Regulatory T cells (Tregs), a subset of CD4T cells, is shown to immunosuppress anti-tumour activity which impacts negatively on survival and furthermore poses 
an impediment to successful cancer immunotherapy. KwaZulu-Natal has a high prevalence of HPV related CC and is the epicenter of HIV epidemic. We therefore evaluated Tregs using 
marker CD4+CD25+Foxp3 and the HIV status of CC and control participants
Materials and Methods: Peripheral blood mononuclear cells were stained with a cocktail flurosescent labelled CD4 and CD25 , followed by APC anti- human Foxp3 according to the 
manufacturer’s instructions (eBioscience). Cell were acquired and analysed on the FACS calibur flow cytometer (Becton Dickinson). Statistical significance of data was evaluated using 
Instat 3 program (Graphpad).
Results: The average Tregs frequency in participants was significantly higher in CC (14.47± 2.01%) compared to controls (4.38±0.79%) (p<0.0001). In controls the frequency of Tregs 
was higher in the HIV positive (n=9, 10.60±3.66%) than in HIV negative (n=53, 3.33±0.60%) participants, p=0.0023. However, no change in Tregs status was noted in CC HIV- infected 
participants
Conclusion: Our main finding is the confirmation of high levels of peripheral Tregs in CC participants. However, the difference in Tregs frequency between the HIV positive and 
negative CC participants, appeared not significant.

P.B.13.24
Dendritic cell activation following treatment with conditioned media from oesophageal tumour explants

M. Morrissey1, R. Dunne1, M. Dunne1, J. Reynolds1,2, J. O’Sullivan1; 
1Trinity College Dublin, Dublin, Ireland, 2St James’ Hospital, Dublin, Ireland.

Introduction: Oesophageal adenocarcinoma (OAC) has one of the worst prognosis of all cancers and its incidence is increasing. Chemoradiation therapy (CRT) followed by surgery 
is the standard of care for locally advanced tumours, however response rates are only achieved for about one quarter of patients. The ability of dendritic cells (DCs) to stimulate an 
effective immune response can be highly compromised in cancer patients through unknown mechanisms. Tumours inhibit dendritic cell maturation and function in order to evade 
host immunity, and this has been demonstrated in colorectal cancer.
Methods: This study uses material from a randomised control clinical trial comparing OAC patients receiving either chemotherapy or CRT. Tumour Conditioned Media (TCM), as a 
model of the tumour secretome, was generated by culturing treatment-naive OAC biopsies, to investigate the effect of patient samples on DCs.
Results: The activity of human monocyte-derived dendritic cells following stimulation with LPS was determined based on maturation markers and IL12 p70 cytokine production. 
Results for CD40, CD80, CD86, CD83, CD11c, CD54 and HLA-DR surface expression has shown varying levels of DC activation following pre-treatment with TCM (n = 20, on average 
1.2-1.5-times (±0.5 SD) higher compared to LPS only).
Conclusion: Our preliminary data indicates that DC antigen presentation capabilities appear unlikely to correlate with treatment response. Further investigation to understand if DC 
modulation is a factor in responsiveness of oesophageal cancer to CRT is required.

P.B.13.25
Helper and cytotoxic T cell subsets (Th1, Th2, Tc1 and Tc2) in benign and malignant salivary gland tumors

M. R. Haghshenas1, B. Khademi2, S. Rezaeifard1, N. Nazari1, A. Ghaderi1, N. Erfani1; 
1Cancer Immunology Group, Shiraz Institute for Cancer Research, School of Medicine, Shiraz University of Medical Sciences, shiraz, Iran, Islamic Republic of, 2Department of Otolaryngology, 
Khalili Hospital, Shiraz University of Medical Sciences, shiraz, Iran, Islamic Republic of.

Introduction: To explore the prevalence of T helper-type 1 (Th1-CD4+IFNγ+) and Th2 (CD4+IL-4+) cells, as well as cytotoxic T cell-type 1 (Tc1-CD8+IFNγ+) and Tc2 cells (CD8+IL-4+) in the 
blood circulation of the patients with salivary gland tumors (SGTs).
Material and Methods: 28 patients with SGTs (14 benign and 14 malignant; mean age of 48.7 ± 16.3) and 15 healthy donors (47.5± 18.01) were recruited. Intracellular staining was 
done using fluorochrome-conjugated antibodies followed by data acquisition and analyzing on FACSCalibur four-color flowcytometer. Bonferroni correction was applied to set the 
significant level to 0.017.
Results: The mean percentage of Th1 cells, as well as Th1/Th2 ratio was observed to be significantly lower in patients with malignant SGT in comparison to controls (17.34 ± 3.58 and 
6.12±2.02 versus 28.03±2.35 and 11.13±1.6, p =0.016 and 0.008 respectively). A near-significant difference in the mean percentage of Tc1 and Tc2 cells, as well as a significant decrease 
in Tc1/Tc2 ratio was also found in patients with malignant SGT in comparison to control subjects (34.04±5.67, 7.74±1.30 and 6.85±1.65 versus 48.40±3.88, 4.58±0.99, and 16.44±2.70, 
p=0.06 , p=0.018 and p=0.005 respectively).The mean fluorescent intensity (MFI) for IL-4 in Tc2 cells (representing the expression intensity) also observed to be significantly higher in 
both malignant (11.53±1.35) and benign (13.53±2.05) tumors than controls (7.00 ± 0.46) (p=0.002 and 0.007 respectively).
Conclusions: Imbalance of Th1/Th2 and Tc1/Tc2 ratio, as well as increase in the mean expression intensity of IL-4 in Tc2 lymphocytes may contribute in pathogenesis of malignant and/
or benign salivary gland tumors.
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P.B.14 Tumorantigens and Tumorstroma

P.B.14.01
Effects of resveratrol treatment on angiogenic profile in human tumor breast cells

C. Hotnog1, M. A. Mihaila1, M. Bostan1, M. I. Gruia2, L. I. Brasoveanu1; 
1Institute of Virology, Bucharest, Romania, 2Institute of Oncology, Bucharest, Romania.

The process of new blood vessel formation (neoangiogenesis) and expression of angiogenic factors like vascular endothelial growth factor (VEGF) are critical steps in breast 
cancer development. Anti-cancer drugs might exert their action during angiogenesis, which is critical for the growth and metastasis of tumours. Therefore, any therapeutic 
strategy that specifically tragets cancer cells might have potential immunotherapeutic value. The present study focuses on the biological effects of treatment with Doxorubicin 
(DOX), Bevacizumab/ Avastin and/or Resveratrol (RSV), a bioactive compound, on cell adhesion molecules (ICAM-1, VCAM-1, E-cadherin), with focus on biomolecules involved in 
angiogenesis (VEGF, endoglin/ CD105). The compound-mediated cytotoxity was measured by Real-Time Cell Analysis (RTCA) using xCELLigence System, a cell-based label-free 
platform technology that continuously monitor cellular responses using the inherent morphological and adhesive characteristics of cells. Antigen expression was assessed by flow 
cytometry and Western Blotting, while gene expression was evaluated by qRT-PCR. Moreover, microarray technique was performed for the assessment of angiogenic markers, 
using RayBio Human Angiogenesis Antibody Array. Gene and antigen expression of molecules associated to angiogenesis were modulated by single and combined treatments, and 
additive effects of RSV to DOX or Bevacizumab treatments were observed. By combining flavonoids with anti-cancer drugs, an increase of the antitumoral effects might be achieved, 
specifically in highly invasive breast cancer cells, while in non-tumoral cells the cytotoxic side effects could be reduced

P.B.14.02
A33scFv-Fc antibody-based imaging of subcutaneous and orthotopic xenografts of GPA33-positive colorectal cancer in mice

Q. Fan, D. Wei, H. Yang, H. Cai, L. Wan, X. Lu; 
West China Hospital, Sichuan University, Chengdu, China.

Introduction: Antibody-based imaging agents are attractive as adjuvant diagnostic tools for solid tumors. Since GPA33 is highly expressed in most human colorectal cancers, 
it has been verified as a diagnostic and therapeutic target antigen. Methods and materials:The A33scFv-Fc antibody against GPA33 was constructed by fusion A33scFv to Fc 
fragment of human IgG1 antibody and produced by Pichia pastoris. The antigen binding activity and specificity of A33scFv-Fc in vitro were examined by using flow cytometry and 
immunofluorescence histochemistry. For tumor imaging and tissue distribution analysis in subcutaneous or orthotopic GPA33-positive tumor xenografts mice model, the A33scFv-Fc 
antibody was labeled with the CF750 fluorescent dye and131I isotope, respectively.Result:The A33scFv-Fc antibody could specifically bind both GPA33-positive colorectal cancer cells 
and tumor tissues. After intravenous injection of CF750-A33scFv-Fc in mice bearing subcutaneous GPA33-positive LS174T tumor grafts, tumor uptake was detectable as early as 1 h 
and high contrast images of tumor grafts could be kinetically documented within 24 h using optical imaging system. However, GPA33-negative SMMC7721 tumor grafts could not 
be visualized after injection of the same amount of CF750-A33scFv-Fc. In mice with orthotopic tumor transplantation, excrescent LS174T tumor tissues in colon were successfully 
removed under the guide by CF750-A33scFv-Fc-based optical imaging.Moreover, both biodistribution assays of CF750-A33scFv-Fc and 131I-labeled A33scFv-Fc revealed that CF750-
A33scFv-Fc specifically accumulated in LS174T tumor grafts. Conclusion:The A33scFv-Fc antibody could rapidly and specifically target GPA33-positive tumor, suggesting the potential 
of this antibody as an imaging agent for the diagnosis of colorectal cancer.

P.B.14.03
Coordinated interplay between EGFR/HER/ErbB tumor antigens and tumor promoting fatty acid biosynthesis provide a rich source of therapeutic targets in ovarian cancer

T. W. Grunt, R. Wagner, W. Shabbir, K. Pröstling; 
Medical University Vienna, Comprehensive Cancer Center, Department of Medicine I, Division of Oncology, Vienna, Austria.

Drugs targeting overexpressed EGFR/HER/ErbB tumor antigens are largely inefficient in ovarian cancer (OC) arguing for novel treatment strategies. Fatty acid synthase (FASN), a 
metabolic oncogene and rate-limiting enzyme in malignant lipogenesis, is overexpressed in ~80% of OCs and acts as metabolic oncogene. It produces phospholipids for membrane 
microdomains that accommodate HER receptors. In all OC cells tested the FASN inhibitor C75 and HER-specific drugs cooperatively abrogate growth and induce apoptosis. Inhibition 
of FASN downregulates expression and phosphorylation of HERs, AKT and S6, but not of ERK suggesting that HERs signal primarily via PI3K/AKT/mTORC1 in OC and that PI3K/AKT/
mTORC1 signaling is crucial for OC cell growth. Thus, FASN inhibition down-regulates HER downstream signaling. Our data therefore suggest that the anticancer action of FASN 
inhibitors in OC is at least partially mediated by HER/PI3K/AKT/mTORC1 silencing. Consequently, transfection of hyperactive AKT induces FASN inhibitor resistance. Intriguingly, 
blockade of HER receptors in turn downregulates FASN expression. In summary, we propose a model of HER-FASN crosstalk where HER signaling via AKT, mTORC1, sterol regulatory 
element-binding protein-1c and Sp1 stimulates FASN. FASN action, on the other hand, promotes formation of lipid rafts that accommodate and stabilize HERs, and facilitate AKT 
signaling leading to Sp1 induction, which in turn stimulates HER and FASN transcription, thus feeding an autostimulatory loop, which further boosts FASN and HER expression. This 
results in a coordinated upregulation of HER/PI3K/AKT/mTORC1 and FASN in OC providing multiple structures for novel anticancer co-targeting approaches.

P.B.14.04
Downregulation of GFRα1 promotes HCC progression though Epithelial-to-Mesenchymal Transition

Q. Liu; 
National Key Laboratory of Medical Immunology & Institute of Immunology, Shanghai, China.

Accumulating evidences implies that the neurotrophic factor and their receptors contribute to tumor progression. GFRα1 is a GPI-anchored receptor for glial cell line-derived 
neurotrophic factor (GDNF), a neuronal growth factor with widespread functions in the developing and adult nervous system. And GFRα1 was found to be predominantly expressed 
in mouse and human adult liver. However, the role for GFRα1 in hepatocellular carcinoma (HCC) progression remains obscure. In this studies we found that compared to the matched 
non-neoplastic tissue or normal liver, GFRα1 was down-regulated abundantly at both mRNA and protein level in HCC and HCC cell lines. And GFRα1 expression level in HCC is strongly 
inversely correlates with the survival of HCC patients. Furthermore, silence GFRα1 expression in HCC cell lines markedly increases tumor cells proliferation, adhesion, migration 
and invasion in vitro and enhances tumor growth and reduce tumor-bearing mice survival in vivo. Moreover, elevated expression of GFRα1 in HCC cell lines significantly reverses 
these processes. Additionally, silence GFRα1 expression in HCC cell lines could promote epithelial-to-mesenchymal transition (EMT), down-regulated epithelial markers expression 
including ZO-1, Claudin-1 and E-Cadherin, and up-regulated mesenchymal markers expression including β-Catenin, N-Cadherin, Vimentin and Snail. These results suggested that 
downregulated expression of GFRα1 could promote HCC progression though epithelial-to-mesenchymal transition.

P.B.14.05
Mass spectrometric analysis of the soluble HLA peptidome from melanoma patients’ sera reveals melanoma-associated antigens

D. Ritz1, A. Gloger2, B. Weide3, C. Garbe3, T. Fugmann1, D. Neri2; 
1Philochem AG, Otelfingen, Switzerland, 2Institute of Pharmaceutical Sciences, ETH Zurich, Zurich, Switzerland, 3Department of Dermatology, Division of Dermatologic Oncology, Eberhard-
Karls-University, Tuebingen, Germany.

The characterization of peptides bound to HLA class I is of fundamental importance for understanding immunological processes involving the activity of CD8+ T cells and for the 
development of immunomodulatory therapeutic strategies. Here, we report on the confident identification of HLA class I-bound peptides from cell lines and from the serum of 
melanoma patients based on a combination of immunocapture and mass spectrometry. With suitable experimental conditions, we could identify hundreds of peptides with high 
confidence (false discovery rate less than 5%) from three human cell lines. More than 90% of the identified peptides were 8 to 11 amino acids in length and contained signatures in 
excellent agreement with published binding motifs. Furthermore, using soluble HLA class I complexes, recovered from sera of melanoma patients, up to 745 high confidence peptides 
could be identified, including antigens previously reported to be associated with melanoma. Knowledge of the HLA class I peptidome should facilitate the characterization of T cells 
based on multiplex tetramer technology, the development of immunomodulatory strategies, or the development of patient selection and stratification strategies.

P.B.14.06
OVA12, a novel tumor antigen, promotes cancer cell growth and inhibits 5-fluorouracil-induced apoptosis

L. Wang1,2, Y. Xi1,2, H. Ge1,2; 
1Shanghai Jiaotong University School of Medicine, Shanghai, China, 2Shanghai Institute of Immunology, Shanghai, China.

Introduction: To achieve a better understanding of mechanisms that underlie carcinogenesis and to identify novel target molecules for diagnosis and therapy of carcinoma, we 
previously identified 24 distinct gene clones by immunoscreening of a cDNA library derived from an ovarian cancer patient through SEREX analysis. Among these genes we focused 
on a novel gene termed OVA12. In the present study, we elucidated that OVA12 showed an interesting tumor-associated expression profile and promoted cell proliferation and tumor 
growth.
Materials and Methods: We detected the expression OVA12 by qPCR, Western blot and IHC in different tumor cells and tissues. The localization of OVA12 protein was determined by 
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immunofluorescence experiments. OVA12-overexpressed cell growth and proliferation were analyzed by CCK8 assay. To further investigate the role of OVA12 in tumor growth in vivo, 
we implanted the stable transfectants SMMC-7721-OVA12 cells and OVA12-depleted Hela cells into nude mice. The effect of OVA12 on cell cycle distribution was examined by flow 
cytometry. After cells were treated with 5-FU, the apoptosis rate and the expression of apoptosis-related genes were determined using flow cytometry and qPCR.
Results: OVA12, which localized in the cytoplasm, were ubiquitously overexpressed in diverse human tumor cells. Overexpression of OVA12 promoted cell cycle progression and 
proliferation of cancer cells and accelerated tumor growth in nude mice. Furthermore, OVA12 inhibited 5-FU-induced apoptosis through specific upregulation of Mcl-1 and survivin.
Conclusions: These results demonstrate that OVA12 is able to promote tumor growth, suggesting that it might be a new potential target for development of cancer therapy.

P.B.14.08
Mebendazole bound to HPMA copolymer carrier has dramatically improved solubility: in vitro and in vivo antitumor activity and toxicity in mice

V. Černý1, M. Studenovský2, B. Říhová1, M. Kovář1; 
1Institute of Microbiology, ASCR, v.v.i., Prague, Czech Republic, 2Institute of Macromolecular Chemistry, ASCR, v.v.i., Prague, Czech Republic.

Since the turn of 21st century, repositioning of drugs has been an increasingly common approach in cancer therapy research. Mebendazole, an anthelmintic commonly used since 
1970s, is one example of a drug repurposed in this way. Its anticancer properties have been described in 2002 and documented in numerous cancer types, including melanoma, 
NSCLC, CNS malignancies and colorectal carcinoma. The exact mechanism of anti-tumor activity has not been fully described, but it seems to be complex and may vary among 
different cancer types. Disruption of microtubules is usually described as a key mechanism, while in other studies Bcl-2 inactivation and inhibition of angiogenesis via VEGFR2 
inactivation have also been reported. The drug is extremely insoluble in aqueous environment. Therefore there is no single report on parenteral application and mebendazole is 
routinely used perorally.
In our study, we tested in vitro anti-tumor activity in various murine cancer cell lines and in vivo toxicity in mice. Interestingly, mebendazole has cytostatic activity comparable to 
doxorubicin in LL2 lung carcinoma in vitro and is also effective in other murine tumor cell lines. We designed and synthesized a polymeric conjugate based on N-(2-hydroxypropyl) 
methacrylamide) copolymer where mebendazole is covalently bound through a defined linker. This dramatically increased solubility and allowed i.v. administration. Controlled release 
of mebendazole from the conjugate after application is governed by hydrolysis of the linker.
Acknowledgements:
This work was supported by GACR by grants P301/11/0325 and P301/12/1254. The work was also supported by RVO: 61388971.

P.B.14.09
Interleukin-21 and Interleukin-32 gene expression levels and their relationship with clinicopathologic parameters in patients with colon cancer

G. O. Erdem1, F. Ozmen1, M. M. Ozmen2,3, S. Kulacoglu4, E. Kansu1; 
1Hacettepe University Cancer Institute, Deparment of Basic Oncology, Ankara, Turkey, 2Hacettepe University Medical School,Department of Surgery, Ankara, Turkey, 3Ankara Numune 
Hospital,Clinics of Surgery, Ankara, Turkey, 4Ankara Numune Hospital,Clinics of Pathology, Ankara, Turkey.

Introduction:The immune system cells release chemokines and cytokines which play an important role in the prognosis of the tumor and determine the immune phenotype of 
the tumor. IL-32 and IL-21 are pro-inflammatory cytokines released by immune system cells. Present study aims to evaluate the gene expression levels of IL-21 and IL-32 and their 
relationship with clinicopathologic parameters in patients with colon cancer.
Materials and Methods: 31(17F) patients with diagnosis of colon cancer were included. IL-21 and IL-32 gene expression levels were measured using real-time PCR.
Results: IL-32 gene expression levels were found to be increased in tumor tissues (median: 1.16). IL-21 gene expression levels were found to be decreased (median:0.911) in 50% of the 
patients. While IL-32 expression levels were low in early stages of the tumors, continued to increase with the stage till passing the colonic wall, but were found to be decreased again 
with the involvement of lymph node. IL-32 expression levels were also decreased significantly with the increased number of the lymph nodes with metastasis. On the other hand, 
expression levels of IL-21 increased significantly with the presence of vascular invasion.
Conclusions: IL-32 expression increased to control tumor growth, but levels are decreased with the increased number of involved lymph nodes. Increased levels of IL-21 with vascular 
invasion and lymph node involvement, together with the changes on IL-32, indicates the role for cytokines in tumor growth and invasion in colon cancer.
This study is supported with a grant by Hacettepe University BAP.

P.B.14.10
Hepatocyte growth factor activates stromal fibroblasts to promote tumorigenesis in gastric cancer

X. Chen; 
Shanghai Institute of Digestive of Surgery, Ruijin HospitalSurgery, Department, shanghai, China.

Cancer-associated fibroblasts (CAF), as the activated fibroblasts in the tumor stroma are important modifiers of tumor progression. However, the mechanisms underlying stromal 
fibroblast activation and their promotion of tumor growth remain largely unknown in gastric cancer.
In this study, we show that normal fibroblasts (NFs) from non-cancerous regions of gastric cancer exhibit the traits of CAFs when grown together with gastric cancer cells in vivo. 
Activation of NFs can be induced by co-culture with gastric cancer cells. while deprivation of hepatocyte growth factor (HGF) using a neutralizing antibody Inhibits the activation of 
NFs. Moreover, we indentify HGF as an important factor from CAFs that acts in a paracrine manner to promote tumorigenesis in vitro and in vivo. So these results suggest that HGF 
play a pivotal role in the regulatory circuit between gastric cancer and stromal fibroblasts, and neutralization of HGF inhibits both activation and tumor-promoting properties of CAFs.

P.B.14.11
Molecular characterization of lung cancer-infiltrating immunofibroblasts

H. Cheng1, M. Bösch1, M. Novkovic1, L. Onder1, E. Scandella1, I. Tarantino2, A. Franzini3, R. Rodriguez4, M. Brutsche3, B. Ludewig1; 
1Institute of Immunobiology, Kantonsspital St. Gallen, St. Gallen, Switzerland, 2Department of Surgery, University of Heidelberg, Heidelberg, Germany, 3Department of Pneumology, 
Kantonsspital St. Gallen, St. Gallen, Switzerland, 4Department of Pathology, Kantonsspital St. Gallen, St. Gallen, Switzerland.

Introduction: Immunotherapeutic approaches against cancer hold immense potential but are still almost exclusively focused on hematopoietic immune cells. Here, we isolated 
fibroblastic cells from fresh lung adenocarcinoma and squamous cell carcinoma tissue to identify potential immunotherapeutic targets within mesenchymal stromal cells.
Results: Using mRNA microarray analysis and validation by qRT-PCR, we found that lung tumor fibroblasts exhibit a distinct molecular signature and express constitutive chemokines 
such as CCL19. Because CCL19 expression is characteristic for immune-stimulatory fibroblasts in secondary lymphoid organs and correlates with improved survival of lung 
adenocarcinoma patients (Itakura et al., 2013, Br J Cancer), we reasoned that CCL19-producing fibroblasts could be novel target cell type for protective immunity in lung cancer. To 
test this hypothesis, we used Ccl19-crexR26-EYFP reporter mice which allow tracking of CCL19-positive fibroblasts in experimental lung tumors. We discovered that CCL19-expressing 
fibroblasts preferentially localize to perivascular regions in the tumor margin and express activation and adhesion molecules otherwise found in fibroblastic reticular cells of lymph 
nodes. Importantly, preliminary data suggest that depletion of CCL19-producing fibroblasts accelerates lung tumor growth.
Discussion: These data indicate that distinct populations of tumor-infiltrating fibroblasts foster access to and promote the activity of immune cells in tumors.

P.B.14.12
Autologous bone marrow Th cells can support multiple myeloma cell proliferation in vitro and in vivo

D. Wang1, Y. Fløisand2, A. Tveita1, S. Bürgler1,3, A. Parente-Ribes1, P. Hofgaard1, P. Szodoray1, B. Nakken1, B. Bogen1, G. Tjønnfjord2, J. Dalgaard4, L. Munthe1; 
1Centre for Immune Regulation, Dept. of Immunology, Institute of Clinical Medicine, University of Oslo, Oslo, Norway, 2Dept of Hematology, Oslo University Hospital/National Hospital 
(Rikshospitalet), Oslo, Norway, 3Swiss Experimental Infectious Diseases and Cancer Research, University Children’s Hospital, Zürich, Swaziland, 4Dept. of Hematology, Vestre Viken Hospital 
of Buskerud, Drammen, Norway.

Introduction: Multiple myeloma is a cancer of end-differentiated B cell plasma cells. Myeloma cell growth is supported by the microenvironment by poorly defined cellular and 
molecular mechanisms. Myeloma cells express CD40; CD40 is a receptor known to activate autocrine secretion of cytokines and proliferation. However, the source of CD40 ligand has 
been unclear.
Materials and methods: Newly diagnosed myeloma patients prior to treatment and healthy controls were recruited for study. Myeloma cells and T helper (Th) cells from patient bone 
marrow were purified with CD138 magnetic microbeads and CD4 magnetic dynabeads respectively. We performed in vitro co-culture of myeloma cells and Th cells as well as in vivo 
experiments of NSG mice engrafted with myeloma cells and autologous Th cells. The study was approved by regional ethics committee and was conducted according to the principles 
of the Declaration of Helsinki and ARRIVE guidelines.
Results: Here we show that activated autologous Th cells can support myeloma cell growth in vitro and in vivo. CD40-activated myeloma cells secreted cytokines that attracted Th 
cells, suggesting that myeloma cells actively recruit Th cell partners. Myeloma cells had retained sufficient antigen presentation function to activate Th cells and engage in a myeloma 
cell - Th cell collaboration.
Conclusions: The results suggest that Th cells may support the expansion of myeloma cells in patients and that such a mechanism may be a caveat in terms of treatment of myeloma 
patients with allo-transplantations.
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P.B.14.13
Development of a human organotypic tumor invasion model using Precision-Cut Lung Slices (PCLS) and cancer cell line MDA-MB-231

S. Konzok1, S. Schindler1, D. Jonigk2, P. Braubach2, A. Braun1, K. Sewald1; 
1Fraunhofer Institute for Toxicology and Experimental Medicine, Hannover, Germany, 2Medical School Hannover, Hannover, Germany.

Cancer is a major public health problem worldwide. Among the cell types present in the tumor microenvironment, macrophages have proven to be the dominant leukocyte population 
with high macrophage density correlating to poor patient prognosis. Thus, these cells are of high interest as targets for cancer therapeutics, making them a valuable research topic.
We utilize an innovative organotypic tumor invasion model, using living human Precision-Cut Lung Slices (PCLS) and cancer cells to focus on the local immunological response during 
early metastasis formation.
An AdGFP-transduced human breast cancer cell line MDA-MB-231 was added to human PCLS over a period of one week. Viability assays were performed to assure intact human 
tissue. Tissue immune staining methods against CD68 and Ki67 were used to visualize locations of macrophages and proliferating cells, respectively. Immune response and 
neoangiogenesis were determined by cytokines IL-10 and IL-1beta and tumor markers VEGF and GM-CSF. An in vitro neoangiogenesis assay was performed to observe if the tissue 
can attract endothelial cells through a BME-coated membrane.
Surrounding parenchyma remains viable during infection and invasion with cancer cells. Colocalization of CD68-positive macrophages and MDA-MB-231 was found during the entire 
invasion period. The VEGF/GM-CSF release correlated with the MDA-MB-231 growth curves. HUVEC cell invasion shows a 5-fold increase in the PCLS that had been treated with 
MDA-MB-231 in relation to untreated controls.
Here we mimic cancer cell proliferation and immune responses in the native microenvironment of human lung tissue which will be used for testing of anti-tumor drugs in the near 
future.

P.B.14.14
The role of SH3PXD2B/HOFI in the regulation of the tumor microenvironment

G. Adrienn1, E. Boldizsár1, Á. Veres1, A. Pap2, S. Török3, B. Döme3, L. Nagy2, Á. Lányi1; 
1Department of Immunology, University of Debrecen, Debrecen, Hungary, 2Department of Biochemistry and Molecular Biology, University of Debrecen, Debrecen, Hungary, 3Department of 
Tumor Biology, National Koranyi Institute of TB and Pulmonology, Budapest, Hungary.

Introduction: Tumor progression is dependent on the interplay between the tumor cells and the tumor-associated stroma (TAS). Understanding the molecular events required for 
the development of a functional TAS supporting tumor growth and inhibiting tumor-specific immune responses may be a key to improve current anti-cancer therapies. Using RNA 
interference in breast cancer cell lines, SH3PXD2A/Tks5, the closest structural homologue of SH3PXD2B/HOFI was shown to control subcutaneous tumor growth and metastases 
partly through the regulation of angiogenesis.
Material and Methods: To address the role of SH3PXD2B/HOFI in TAS we compared the growth of B16 melanoma and Lewis Lung Carcinoma (LLC) tumors in wild-type and 
SH3PXD2B/HOFI-deficient mice. To assess the contribution of the immune compartment of the TAS these experiments were also carried out in bone marrow chimeras that received 
wild-type or SH3PXD2B/HOFI-deficient bone marrow.
Results: We found that subcutaneous injection of B16-F10 melanoma cells resulted in smaller tumors in SH3PXD2B/HOFI-deficient animals compared to wild-type mice. Interestingly, 
tumor growth was also impaired in SH3PXD2B/HOFI-deficient bone marrow chimeras suggesting a role for SH3PXD2B/HOFI in immune surveillance controlling tumor growth. These 
experiments also ruled out that differences in metabolism or in body composition was responsible for the observed differences.
Conclusion: HOFI appears to be a tumor promoting factor controlling TAS functions. Based on our bone marrow transfer experiments and the high expression of SH3PXD2B/HOFI 
macrophages, tumor-associated macrophages are strong candidates the observed immune-mediated tumor promoting effect. However the role of SH3PXD2B/HOFI controlling 
fibroblast or endothelial functions needs further investigation.

P.B.14.15
Epigenetic silencing of microRNA mediates prostaglandin E2/IL-6 signaling in the tumor-immune microenvironment

P. Li; 
Shanghai Key Laboratory of Gastric Neoplasms, Shanghai Institute of Digestive Surgery, Department of, Shanghai, China.

Tumor initiation and growth depend on its microenvironment in which cancer associated fibroblasts (CAFs) in tumor stroma play an important role. Prostaglandin E2 (PGE2) and 
interleukin (IL)-6 signal pathways are involved in the crosstalk between tumor and stromal cells. However, how PGE2-mediated signaling modulates this crosstalk remains unclear. 
Here, we show that microRNA (miR)-149 links PGE2 and IL6 signaling mediating the crosstalk between tumor cells and CAFs in gastric cancer (GC). miR-149 inhibited fibroblast 
activation by targeting IL6 and miR-149 expression was substantially suppressed in the CAFs of GC. miR-149 negatively regulated CAFs and their effect on GC development both in 
vitro and in vivo. CAFs enhanced epithelial to mesenchymal transition (EMT) and the stem-like properties of GC cells in a miR-149-IL6-dependent manner. In addition to IL6, PGE2 
receptor2 (PTGER2/EP2) was revealed as another potential target of miR-149in fibroblasts. Furthermore, H. pylori infection, a leading cause of human gastric cancer, was able to 
induce cyclooxygenase-2 (COX-2)/PGE2 signaling and to enhance PGE2 production, resulting in the hypermethylation of miR-149 in CAFs and increasedIL6 secretion. Our findings 
indicate that miR-149 mediates the crosstalk between tumor cells and CAFs in GC and highlight the potential of interfering miRNAs in stromal cells to improve cancer immunotherapy.

P.B.14.16
Functional heterogeneity in the epithelial component of human prostate cancers: epigenetic surprises after fluorescent cell sorting of primary cell cultures and disaggregated 
tumour biopsies

N. J. Maitland1, J. K. Rane1, F. M. Frame1, D. Pellacani1, H. Walker1, A. T. Collins1, V. M. Mann2, M. S. Simms2; 
1Univ of York, York, United Kingdom, 2Castle Hill Hospital, Hull, United Kingdom.

Introduction: Human prostate cancers are histologically heterogeneous, containing not only epithelial and stromal components, but also variable numbers of hematopoietic cells. All 
cell types contribute to disease outcomes, but most molecular analyses employ ‘tumour biopsies’ in which at best 70% of the cellular content is malignant epithelial cells. Within the 
latter population we have described a rare tumour-inducing fraction, which is resistant to common chemotherapies and radiotherapy. Since prostate cancers carry very few mutations 
in traditional resistance genes, we hypothesised that immediate responses to therapeutic ‘insults’ may be mediated by potent epigenetic control of cell phenotypes.
Materials and methods: Fresh needle core biopsies of prostate cancer, and a matched normal biopsy from the uninvolved prostate lobe (where possible) were either disaggregated 
and analysed directly, or subjected to short term in vitro culture. Disaggregated cells were separated into discrete populations by ex vivo adhesion, and ultimately fractionated using 
combinations of fluorescently labelled antibodies against differentially expressed cell surface proteins e.g. CD133, EPCAM, CD44 and CD49, using a Beckman-Coulter MoFlo Astrios 
Sorter to retrieve viable and sterile cell populations for biological/molecular analysis.
Results: Epithelial cell populations showed differential treatment responses, which were mediated by both chromatin condensation and genome CpG methylation. Furthermore, 
changes in microRNA expression permitted a rapid and reversible response to genotoxic damage, either by generating a stem-like state, or directly influencing chromatin status.
Conclusions: Functional epigenetic responses to treatment were undetectable in heterogeneous cell mixtures, emphasising the importance of homogeneous cellular inputs for 
detailed mechanistic studies in prostate cancer.

P.B.14.17
PD-1 pathway and HPV status in head and neck squamous cell cancer

P. Baruah1, J. Bullenkamp1, M. Lee2, P. Wilson3, I. Dumitriu1; 
1St Georges University of London, London, United Kingdom, 2St Georges Hospital NHS Trust, London, United Kingdom, 3St Georges Hospital London NHS Trust, London, United Kingdom.

Introduction: HPV-positive HNSCC is known to correlate with a better prognosis than HPV-negative tumours although the reasons are poorly understood. We have previously shown 
that HPV antigen-specific CD8 T cells in patients with HPV-positive HNSCC have significant increase in the co-inhibitory molecule Programme Death Receptor-1 (PD-1). Here we 
examined the role of PD-1 and it’s ligands in the tumour microenvironment with focus on the interaction between tumour cells and stromal cells.
Methods: p16-positive and p16-negative HNSCC were examined using immunohistochemistry. Co-cultures were set up with HPV positive and negative HNSCC lines and stromal cells 
(macrophages and fibroblasts) and expression of PDL-1 and PDL-2 analysed.
Results: PD-1 positive infiltrate and CD8+ T cell infiltrate was predominant in p16-positive tumours compared to p16-negative tumours. PD-L1 was expressed by tumour cells in both 
p16+ and p16- HNSCC. However a fraction of p16+ cancers also expressed PD-L1 in stroma. PD-L2 was expressed on both tumour cells and stromal cells in the cancer tissue. In vitro, 
macrophages expressed low levels of PDL-1 and high levels of PDL-2 while fibroblasts expressed high levels of both. Following co-cultures, HPV-positive tumour cells increased the 
expression of PDL-1 and PDL-2 on fibroblasts while HPV-negative tumour cells had the opposite effect.
Conclusions:
Our results show that the PD-PDL axes may be particularly important in suppression of immune response in HPV-positive tumours and that stromal cells have an important role this. 
Dissecting the individual roles of each ligand in HNSCC will help inform development of future immunotherapies for HNSCC.



139Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
on

da
y

P.B.14.18
Reinforcing effect of HMGB1 on hypoxia role in tumorigenesis

L. Maruscakova1, M. Bucova1, Z. Poljak2, I. Hulin2; 
1Institute of Immunology, Faculty of Medicine, Comenius University, Bratislava, Slovakia, 2Institute of Pathological Physiology, Faculty of Medicine, Comenius University, Bratislava, 
Slovakia.

Aim: Literature gives a lot of information about dual role of HMGB1 (high mobilty group box 1 protein) in tumor growth. Hypoxic conditions in tumor microenvironment has 
promalignant potential. The aim of our analysis of thought and experience is attempt to highlight possible role of HMGB1.
Background: Hypoxia leads to tissue damage. However, hypoxia and growing resistance of tumor cells enhance each other creating a vitious circle. Hypoxia signalization through 
HIF-1 (hypoxia inducible factor-1) is crutial in molecular mechanisms and directly reagulates transcription of many genes in tumor growth and metastasis. HMGB1 is molecule with 
many potential functions related to its localization and postransriptional modifications such as redox states. HMGB1 is located in every eucaryotic nucleus. It can be released from 
cell passively or actively produced by activated macrophages. HMGB1 plays a role of “help me signal” called alarmin and also late proinflammatory cytokine. The kinetics of HMGB1 
releasing influences the effectiveness of therapeutical tumor damage.
Discussion: HMGB1 as cytokine is included in well-known chronic and sellf-sustaining inflammation supporting malignancy progression and propagation. HMGB1 signaling pathway 
leads to NF-κB (nuclear factor-κB) activation. This transcription factor regulates transcription of HIF-1ɑ which is hypoxia-dependant subunit of HIF-1.
Conclusion: Our opinion is supported by studies investigated hypoxia and HMGB1 in rheumatoid arthritis. Tumor microenvironment presents a complicated network of signals. Here, 
we offer our insight in the very complex molecular connections between innate imunity and tumor development. Mentioned knowledge is the base of our presumption: HMGB1 
enhances transcriptional activity of HIF-1 in tumorigenesis.

P.B.14.19
Sensitivity of leukemic T-cell lines to arsenic trioxide cytotoxicity is dependent on the induction of phosphatase B220/CD45R expression at the cell surface

A. Mellouk1, M. Benbijja2, P. Bobé1; 
1Université Paris Sud and INSERM U1174, Orsay, France, 2Université Paris Sud and INSERM U1012, Le Kremlin Bicêtre, France.

Background. Arsenic trioxide (As2O3) is highly effective in treating acute promyelocytic leukemia, but shows more variable therapeutic efficacy for other hematological malignancies. 
Previously, we reported that As2O3 selectively eliminates pathogenic B220-expressing T cells in autoimmune MRL/lpr mice. We investigated herein the relationship between As2O3 
sensitivity of leukemic T-cell lines and the expression levels of the B220 isoform of transmembrane phosphatase CD45.
Results. We selected human (Jurkat, Jurkat variant (J45.01), HPB-ALL) and mouse (EL-4, BW5147, L1210) T-cell lines for their marked differences in As2O3 sensitivity over a large 
range of doses. Differences in redox status cannot explain the dramatic differences in As2O3 sensitivity observed among these cells. Unexpectedly, we found that B220 is differentially 
induced on As2O3-treated T-cell lines. As2O3 treatment induced low (HPB-ALL), intermediate (Jurkat) and high (EL-4, BW5147) levels of B220 membrane expression, membrane-
bound HSP70 and cell death, but inhibited NF-κB p50 nuclear translocation. When high levels of B220 membrane expression were achieved with low doses of As2O3, the T-cell lines 
died by apoptosis only. When high doses of As2O3 were required to induce B220 expression, leukemic T cells died by both apoptosis and necrosis.
Conclusions. Cellular redox status is not essential for As2O3 sensitivity of leukemic T cells, suggesting the existence of additional factors determining their sensitivity to As2O3 
cytotoxicity. B220 could be such a factor of sensitivity. The levels of B220 induction on leukemic T cells strictly correlate with both the extent and form of cell death, B220 might 
therefore play a checkpoint role in death pathways.

P.B.14.20
CCR7 expression inversely correlates with VLA4 expression in CLL: prognostic implications

B. Somovilla-Crespo, C. Cuesta-Mateos, M. Alfonso-Pérez, A. Redruello, A. Ramírez-Menjíbar, V. López-Huete, A. Kreutzmann, C. Muñoz-Calleja; 
Hospital Universitario de La Princesa, Madrid, Spain.

The identification of biomarkers in cancer is currently one of the most active fields in biomedicine. In chronic lymphocytic leukemia (CLL), the expression of VLA4, CD38 and ZAP70 is 
being used to predict the outcome of the patients. The chemokine receptor CCR7, which is highly expressed on CLL cells, is known to cause dissemination of lymphomas and could be 
related to the progression of the disease. We aimed to investigate whether CCR7 expression correlates with the accepted prognostics factors in CLL.
This study included 82 CLL patients. The expression of VLA4, CD38, ZAP70 and CCR7 was analyzed by flow cytometry in B-CLL cells. CCR7 levels were correlated with previously 
described prognosis factors and clinical parameters of this disease. Low mean fluorescence intensity (MFI) of CCR7 was associated with poor prognosis factor such Rai and Binet 
disease high stages (p-trend <0.06), short lymphocyte doubling time (p=0.0429), need of chemotherapy treatment (p=0.0218), CD38 expression (p=0.0389) and VLA4 expression 
(p=0.0400). CCR7 surface expression correlates with clinical relevant CLL parameters, such % CLL lymphocytes on lymphoid population (R. 0.305, p=0.039), leucocytes per mm3 (R: 
0.328, p=0.026) and number of lines of treatment per year (R: -0.501, p<0.001).
In conclusion, low CCR7 MFI is clearly associated with adverse prognosis factors, mainly with VLA-4 and CD38 positivity. If CCR7 is downregulated in response to the attachment of 
these molecules to their ligands is currently under study. This characteristic combination of VLA4, CD38 and CCR7 in CLL-B cells may explain the different biological behavior of this 
leukemia.

P.B.14.21
Adenosine deaminase and iNOsynthase: a potential tumor and angiogenesis markers in gallbladder cancer in Algerian patients

N. Tounsi1, C. Bouzid2, K. Bentabak2, B. Djerdjouri1; 
1University of sciences and technology Houari Boumedienne, Algiers, Algeria, 2Centre Pierre et Marie Curie, Hôpital Mustapha Bacha, Algiers, Algeria.

Introduction: Gallbladder carcinoma is the most common biliary tract tumor and the fifth most common gastrointestinal tract cancer, worldwide. Its prognosis is low with an overall 
5-year survival of less than 5% after gallbladder resection.
Materials and Methods: Carcinoma tissues were obtained from 15 patients with gallbladder adenocarcinoma, and 5 healthy individuals served as control. Tissues specimens were used 
for histological analysis and CD34 expression, a marker of angiogenesis. Sera from 40 gallbladder cancer patients before surgery and 40 controls were sampled and used for oxidative 
stress evaluation using adenosine deaminase and iNOsynthase activities assays.
Results: Gallbladder carcinoma patients had significant elevated seric levels of iNOsynthase and adenosine deaminase activities, which was associated to an increased 
immunohistochemical expression of CD34.
Conclusion: Adenosine deaminase is an enzyme involved in purine metabolism and related to lymphocytic differentiation and proliferation. iNOsynthase-derived NO has pivotal 
effects such as malignant transformation, angiogenesis, and metastasis. Our preliminary data show that adenosine deaminase and iNOsynthase activities may be useful as supportive 
parameters for gallbladder carcinoma diagnostic and as prognostic markers.

P.B.14.22
Correlation between molecular subtypes and prognosis of invasive breast cancer in young women in Tunisia

H. Ayadi1, E. Ayadi1, B. Cherif1, R. Jlidi2; 
1Center of Biotechnology of Sfax, Sfax, Tunisia, 2Patholab, Sfax, Tunisia.

The goal from this study is to report the correlation between pathology and molecular subtype classification of breast cancer in young women from the region of Sfax (Tunisia).
126 patients were collected between 2003 and 2014. They were selected according to 2 criteraia : age <40years old and affected by an invasive ductal carcinoma (69) or an invasive 
lobular carcinoma (1). These cases were classified by an immunochemistry test for estrogen and progesteron receptors and human epidermal growth factor receptor 2 (Her2) status in 
the 4 molecular subtypes named luminal A, luminal B, Her2(+) and Bcl triple negative.
Luminal A was the most common subtype in our study contrary to other studies which reported that luminal A was correlated with better prognosis, our analysis demonstrated that 
all of the subtypes of this classification are correlated with bad prognosis (60% tumor size T2 , 7% vascular invasion, lung metastasis,76% node involvement) luminal A 43% SBRIII, 
luminal B 65% SBRIII, her2(+) 73% SBRIII and BCL 75% SBRIII.
These results lead us to conclude that the study of the correlation between molecular classification and prognosis isn’t sufficient to describe a better prescription. That’s why the study 
of other factors (immunologic CD8, FOXP3+, CD20 and genetics Brca1, Brca2, ATM, CHek2, Pten) are currently in progress.
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P.C.01.03
The balance between activation and parasite modulation of dog neutrophils is crucial for Leishmania infantum infection

M. Pereira1, A. Valério-Bolas1, D. Santos-Mateus1, A. Rodrigues1, M. Santos2, H. Rocha3, A. Santos3, M. Câmara4, C. Martins5, G. Alexandre-Pires2, I. Pereira da Fonseca2, G. Santos-Gomes1; 
1Global Health and Tropical Medicine, Instituto de Higiene e Medicina Tropical, Universidade Nova de Lisboa, Lisbon, Portugal, 2Centro Interdisciplinar de Investigação em Sanidade Animal, 
Faculdade de Medicina Veterinária, Universidade de Lisboa, Lisbon, Portugal, 3Divisão de Medicina Veterinária, Guarda Nacional Republicana, Lisbon, Portugal, 4Évora City Council, 
Municipal Veterinary Office, Évora, Portugal, 5CEDOC, Chronic Diseases Research Center, Immunology, NOVA Medical School, Universidade Nova de Lisboa, Lisbon, Portugal.

Introduction: Leishmania infantum causes potentially fatal disease in humans and dogs. Neutrophils are the first cells to be recruited to infection site, phagocytizing the parasite. 
Although studies investigating the interaction between neutrophils and L. infantum are scarce, the activation of effector mechanisms has been described. This study aims to 
investigate L. infantum ability to modulate dog’s neutrophils and, the effect of neutrophils in the parasite final outcome.
Material and Methods: Neutrophils were isolated from dog peripheral blood and cell-parasite cultures established. Superoxide production was determined by colorimetric assays 
and chemotaxis through a modified Boyden chamber. Apoptosis level was evaluated by flow cytometry and release of neutrophil extracellular traps (NET) by scanning electronic 
microscopy. L. infantum viability after neutrophils contact was also estimated.
Results: L. infantum stimulated the oxidative burst, reduced spontaneous apoptosis and avoided NET release. Although promastigotes and supernatants of parasite cultures attracted 
neutrophils contact with the parasite inhibited further chemotaxis. Interaction with neutrophils had a negative impact on parasite viability.
Conclusions: Although superoxide production is activated negative modulation of cell apoptosis and NET release seems contribute for parasite survival. Furthermore, neutrophil 
retention at the infection site may favor parasite internalization by recruited macrophages. Nevertheless, restraining of parasite survival impacts on amastigote dispersion and 
probably contributes for a silent infection. The balance between activation and negative modulation of neutrophils’ effector mechanisms might be crucial in making the dog a good 
reservoir of L. infantum.
Funding: Portuguese Foundation for Science and Technology (PTDC/CVT/118566/2010). M. Pereira holds a PhD scholarship (SFRH/BD/77055/2011).

P.C.01.04
Eosinophils regulator vascular function and contribute to hypertension

S. Withers1, R. Forman1, S. Meza-Perez2, D. Sorobetea3, K. Sitnik4, W. Agace5, K. Else1, A. Heagerty1, M. Svensson-Frej2, S. Cruickshank1; 
1University of Manchester, Manchester, United Kingdom, 2University of Lund, Lund, Sweden, 3University of Lund, Lund, Sweden, 4Danish Technical University, Copenhagen, Denmark, 
5Danish Technical University, Copenhagan, Denmark.

Perivascular adipose tissue (PVAT) regulates vascular tone and blood pressure by exerting an anti-contractile effect. However, PVAT anti-contractile function is lost in obesity, 
a disorder with an underlying immunological component. Here we show that adipose tissue eosinophils make a central contribution to the PVAT function. Akin to obese mice, 
mice deficient in eosinophils exhibited hypertension and loss of PVAT anti-contractile function. PVAT function in eosinophil deficient mice could be restored by in vivo eosinophil 
reconstitution. PVAT function was mediated via eosinophil interactions with the PVAT via release of eosinophil derived soluble factors that act via beta3 adrenoreceptors, and 
depended on adipoectin and NO-signalling.We demonstrate a crucial role for eosinophils in maintaining healthy PVAT function which could lead to novel therapies for hypertension or 
obesity-associated disorders.

P.C.01.05
The role of flow cytometry in Screening Chronic Granulomatous Disease

M. Y. Koker; 
Department of Immunology, Medical School of University of Erciyes, Kayseri, Turkey.

Background: Flow cytometry has been increasingly used to evaluate the functional capabilities of neutrophils. The dihydrorhodamine 123 (DHR) assay with flow cytometry is used as a 
screening test for chronic granulomatous disease (CGD) for many years.
Materials and methods: We have analyzed neutrophils from 200 control samples, 400 relatives and 120 patients with CGD by means of the DHR 123 technique assay which includes 
stimulation of lymphocytes, neutrophils and monocytes with PMA. We also analyzed 40 X-CGD patients and 50 X-CGD carriers both with specific antibody for gp91/p22-phox and with 
DHR assay.
Results:
• The mean stimulation index of normal samples were SI; 55-75, patients with CGD were SI;1-3.
• In a group of patients with residual activity (oxidase residual) SI was above 3-12.
• 50 female members of families with X-CGD had bimodal histogram patterns in DHR assay and the carrier pattern confirmed by the results of the mutation analysis. All the mothers 
have mutation results both in DHR assay and genetic analysis. We did not have de novo mutations in X-CGD patients.
• In X-CGD carriers beside neutrophils, there was also bimodal histogram pattern in monocytes in both DHR assay and with specific antibody for membrane components of NADPH 
oxidase, p22-phox assay.
Conclusions: DHR assay was practically useful for diagnosis, phenotypic differentiation and evaluation of oxidase- null and oxidase-residual patients with CGD.
This study was financially supported by the TÜBİTAK Project 110S252 and 114S352

P.C.01.06
A complex network of trans diaphyseal blood vessels: Highway for bone marrow-derived cells?

A. Klingberg1, R. Danuser2, J. Stein2, M. Rhode3, M. Jäger1, A. Hasenberg1, M. Gunzer1; 
1University Hospital Essen, Essen, Germany, 2University Bern, Bern, Switzerland, 3Helmholtz Center for Infection Research, Braunschweig, Germany.

The marrow of long bones is a major source of hematopoietic stem cells, which generate all myeloid and lymphoid blood cells. The mechanisms by which bone marrow derived 
hematopoietic cells circulate in the vascular system, adhere to the vessel walls and enter the surrounding tissue are well understood. However, the processes and the structural 
conditions that permit the emigration from the marrow of long bones into the general circulation are still unclear. Furthermore, the blood vessel system of long bones is critically 
affected by cartilage destructive diseases, which can cause structural changes of the compact bone and the associated blood vessel system. A precise knowledge on the blood vessel 
system of long bones would therefore be essential to quantify the damage, associated with such diseases.
Intravital 2-photon microscopy of murine tibiae demonstrated the presence of multiple pores in the bone surface. Since bone marrow-resident leukocytes use the vascular system to 
reach the general circulation, we hypothesized a functional role of these pores as direct connections of the bone marrow with the surrounding tissue. Therefore we investigated the 
structural organization of the entire blood vessel system in the marrow and compact part of murine long bones. We also examined which vessels the hematopoietic cells use to enter 
the peripheral circulation and how the entry of these cells from the bone marrow into blood vessels is regulated. We present a novel integrated view on the blood vessel system of 
murine long bones and the structural effects of rheumatoid arthritis on that system.

P.C.01.07
A clinical and laboratory approach to the evaluation of innate immunity in pediatric cvid patients

N. Kutukculer, E. Azarsiz, N. E. Karaca, E. Ulusoy, G. Koturoglu, G. Aksu; 
Ege University Medical School, Izmir, Turkey.

Defective adaptive immune responses are well studied in common variable immunodeficiency
(CVID) patients; however, more focus is needed on innate immune system defects to explain CVID’s clinical and laboratory heterogeneity. In this study migratory function of 
granulocytes, oxidative burst activity of phagocytic cells, surface integrin expressions on neutrophils and lymphocytes, natural killer (NK)cell numbers and cytotoxic activity, natural 
killer T cells, lymphocyte subsets such as CD8+CD28+, CD4+CTLA-4+ cells are compared in CVID patients (n:20) and healthy controls (n:26). The relationship between laboratory 
findings and some clinical was also investigated.
CD3+CD8+ T cytotoxic cells were found to be elevated in CVID patients, but CD3+CD8+CD28+ or CD3+CD8+CD28− cells did not show any significant difference. CD4+CTLA-4+ cell 
percentages were significantly lower in CVID patients compared to healthy controls. Severe CVID patients had decreased percentages of NK cells with increased NK cell cytotoxicity 
suggesting possibly increased activation. Furthermore, CD3−CD16+CD56+CD28+ cells of CVID patients were elevated while percentage of CD28− NK cells was decreased. Neutrophil 
migration percentages were lower but oxidative burst activity was not affected. CD11a expressions on these cells were depressed in contrast to increased expression of CD18.
Innate immunity defects may affect the extent of recurrence and severity of infections in CVID. Our observations highlight some of these associations and indicate the need for further 
similar studies for improving better innate system evaluation for these patients. Further phenotypic correlations of these analyses will help clinicians reach a more definitive target for 
the molecular genetic diagnostic of pediatric CVID patients.
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P.C.01.08
Myeloid Tristetraprolin deteriorates host defense upon invasive infection by compromising neutrophil function

F. Ebner1, V. Sedlyarov1, F. Kratochvill1, N. Gratz1, L. Kenner2, A. Villunger3, P. Kovarik1; 
1University of Vienna, Max F. Perutz Laboratories, Vienna, Austria, 2Clinical Institute of Pathology, Medical University of Vienna, Vienna, Austria, 3Medical University Innsbruck, Division of 
Developmental Immunology, Innsbruck, Austria.

Myeloid cells including macrophages, monocytes and neutrophils are essential for first line defense against invading pathogens. Amongst recognition of a pathoge, tissue-resident 
macrophages initiate an innate immune response by producing a distinct set of cytokines and chemokines. These molecules lead to massive recruitment of neutrophils and 
monocytes.
This complex system is cardinally regulated by stability changes on the mRNA level, emphasizing the importance of adjusting responses quickly. Many of the mRNAs encoding for 
the involved cytokines and chemokines contain Tristetraprolin (TTP) binding elements. Upon binding TTP initiates degradation of bound mRNAs rendering TTP an important factor 
in immune responses. We previously showed that TTP targets one third of unstable inflammation-induced mRNAs in macrophages. Mice conditionally ablating TTP in the myeloid 
lineage (TTPΔM), are more susceptible to LPS-induced endotoxic shock (Kratochvill et al, 2011). Using a model of invasive infection with Streptococcus pyogenes we now show that 
myeloid TTP deteriorates host defense and impairs survival. TTPΔM mice display enhanced recruitment of leukocytes to the site of infection thereby helping containing the pathogen 
and ultimately reducing systemic dissemination in TTPΔM mice. In vivo experiments addressing recruitment of neutrophils confirmed higher numbers and showed a decrease of 
apoptotic neutrophils in TTPΔM mice, positioning TTP as key player in neutrophil function during infection. We currently investigate the transcriptome of neutrophils and which 
TTP targets are most critically involved in host defense. Our data reveal that the fundamental function of TTP in preventing chronic inflammation comes at a high cost of increasing 
susceptibility to infections.

P.C.01.09
Neutrophils as suppressors of T lymphocyte proliferation

I. H. Hiemstra1, C. E. Aarts1, F. Pourfarzad1, T. K. van den Berg1, T. W. Kuijpers1,2; 
1Department of Blood Cell Research, Sanquin Research and Landsteiner laboratory, Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands, 2Emma Children’s 
Hospital, Academic Medical Center, University of Amsterdam, Amsterdam, Netherlands.

Introduction: Whereas neutrophils have long been considered to mainly function as efficient killers of bacteria and fungi at infected sites, they have recently been recognized to also 
be involved in resolution and/or suppression of immune responses. Both immature and mature neutrophils were reported to under certain conditions have the capacity to suppress T 
cell proliferation, and are then called granulocyte-myeloid derived suppressor cells (g-MDSCs). The aim of our study was to assess when and how neutrophils during development or 
cellular activation acquire immunosuppressive activity.
Materials and methods: Neutrophils and neutrophil progenitor subtypes were isolated from blood or bone marrow of healthy donors and patients with well characterized phagocyte 
defects. Their suppressive effect was tested in in vitro proliferation assays using autologous CFSE-labeled T cells.
Results: Neutrophils did not affect CD3/28-induced T cell proliferation unless activated. Neutrophils from CGD-patients suppressed T cell proliferation to a similar extent as control 
neutrophils, excluding involvement of ROS in the suppression mechanism. Non-oxidative mechanisms seem to be at play that depend on direct neutrophil-T cell contact. Current 
studies indicate specific defects in MDSC-activity using patient blood samples. Also suppressive capacity of various myeloid-progenitors isolated from bone marrow have been 
investigated. Their phenotype and functional activity were compared with that of blood-derived g-MDSCs.
Conclusions: Activated neutrophils can suppress T cell proliferation in a ROS-independent, but cell-cell contact-dependent manner. More detailed studies on the origin and 
mechanisms of g-MDSC function will demonstrate their clinical role and potential application in human disease.

P.C.01.10
Cross-talk between human mesenchymal stem cells from periapical lesions and neutrophil granulocytes: role of IL-6

M. Marković1, S. Tomić2, D. Mihajlović2, Z. Dolčanin3, J. Djokić2, M. Čolić1,2; 
1Faculty of Medicine, University of Niš, Niš, Serbia, 2Medical Faculty of the Military Medical Academy, Belgrade, Serbia, 3State University of Novi Pazar, Novi Pazar, Serbia.

Introduction: Neutrophil granulocytes (NG) play a crucial role in the establishment and exacerbation of inflammation in dental periapical lesions (PL). We have isolated mesenchymal 
stem cells (MSCs) from PL and showed their similar phenotype, differentiation potential and immunosuppressive properties as MSCs from other dental tissues. However, their role in 
inflammation within PL is not known. Therefore, the aim of this work was to study cross-talk between PL-MSCs and NG.
Materials and Methods: PL-MSCs were co-cultivated with NG or neutrophil extracellular traps (NETs) in direct contact or using a trans-well system for 24 hours. The levels of IL-6, 
apoptosis and NETosis were measured. Co-localization of PL-MSCs and NG in vivo was studied by double immunostaining.
Results: Perivascular PL-MSCs ( SSEA4+CD146+ cells) co-localized with MPO+ NG. Both NG, either in direct contact or via soluble products, as well as NETs, augmented the 
production of IL-6 by PL-MSCs. In turn, PL- MSCs inhibited apoptosis of NG but they did not modify NETosis significantly. Similar effect was observed when using recombinant IL-6 (5 
ng/ml). By addition of an anti-IL-6 neutralizing antibody to the co-culture supernatants, the apoptosis of NG was reverted to 80% compared to control.
Conclusion: Cross-talk between PL-MSCs is predominantly mediated by IL-6. Upon contact of recruited NG with PL-MSCs, PL-MSCs augment the production of IL-6, which inhibited 
apoptosis of NG and prolonged their life and functions. Produced NETs further augment IL-6 production by PL-MSCs, which is followed by exacerbation of inflammation.

P.C.01.11
Induced stem (iPS) cell production from dermal fibroblast of AR-CGD patient with p67-phox defect

H. Avcılar, B. Saraymen, M. Y. Koker; 
Department of immunology, University of Erciyes, Kayseri, Turkey.

Chronic granulomatous disease (CGD) is an inherited disorder caused by mutations in one of the five genes encoding reduced nicotinamide-adenine-dinucleotide-phosphate oxidase 
subunits, which subsequently lead to impairment in the production of microbicidal reactive oxygen species (ROS).
Materials and Metods: The CGD-patient derived skin fibroblasts were reprogrammed using a single self-inactivating and self-silencing polycistronic lentivirus expressing the human 
reprogramming factors c-MYC, OCT4, SOX2, and KLF4 (LV-SIN-hOKSM.dTomato. The lentivirus is marked by a dTomato fluorescent protein which is expressed in the transduced 
fibroblasts but is silenced in the reprogrammed iPSC and therefore is a marker for successful reprogramming. dTomate expression was monitored after transduction of the fibroblasts 
and showed a transduction efficiency between 38% and 70%.Transduced cells were seeded on irradiated fibroblasts in hESC medium and after approximately three weeks the first 
colonies were picked individually and expanded in hESC medium on irradiated MEFs. The CGD-iPSC were characterized for several pluripotency markers. The characterized iPSC lines 
were positive for alkaline phosphatase expression (ALP). They expressed the pluripotency cell surface markers SSEA-4 and TRA1-60 as analysed by FACS. Moreover, they expressed 
the pluripotency marker Nanog as analysed by flowcytometry.
Conclusion: CGD-iPS cell lines are important for understanding molecular pathways for pathogenesis study of neutrophil NADPH oxidase and fungus (aspergillus fumigatius). The 
data could be useful for the antifungal drug research studies. This study was financially supported by the TÜBİTAK Project 114S352 and 110S252

P.C.01.12
Pathogenesis and oxidase residual activity relation in chronic granulomatous disease

M. Y. Koker, B. Saraymen, M. Kılıçer, H. Avcılar; 
University of Erciyes, Department of Immunology of Medical Faculty, Kayseri, Turkey.

Introduction: Chronic granulomatous disease (CGD) is a rare primary immunodeficiency disorder of phagocytes resulting in impaired killing of bacteria and fungi. A mutation in one of 
the four genes encoding the components p22phox, p47phox, p67phox and p40phox of the leukocyte nicotinamide dinucleotide phosphate reduced (NADPH) oxidase (Nox2) leads to 
autosomal recessive (AR)-CGD. A mutation in the CYBB gene encoding gp91phox leads to X-linked recessive CGD.
Objective: pathogenesis and oxidase residual activity relation was investigated.
Methods: We report here the results of genetically and functionally characterized 100 patients with CGD from 83 Turkish families in Turkey.
Results: Most of the families (62%) have an AR genotype (%28 p22phox, %20 p47phox and %14 p67phox) and 38% have an X-linked genotype. Patients with A220, A670 and X910 
phenotypes with oxidase null activity , as measured using the dihydrorhodamine assay, (DHR stimulation index of ≤1.5) were found in 73 patients. However, high residual oxidase 
activity (DHR stimulation index ≥3) were found in 27 patients.
Conclusion: Residual oxidase activity of neutrophils is similarly lack in the X910, A220 and A670 phenotype except 3 missense mutations in CYBA gene (A22R) and a missense mutation 
in NCF2 gene (A67R) which causes change in amino acid order of related NADPH oxidase components. The severity of clinical presentation is associated with residual NADPH oxidase 
activity.
This study was financially supported by the TÜBİTAK Project 110S252 and 114S352
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P.C.01.14
CD14-dependent premature cell death of human neutrophils induced by Brucella abortus lipopolysaccharide lipid A

E. Barquero-Calvo1, R. A. Mora2, J. L. de Diego3, J. Gorvel4, E. Moreno2,1; 
1Universidad Nacional, Heredia, Costa Rica, 2Universidad de Costa Rica, San José, Costa Rica, 3Max Planck Institute for Infection Biology, Berlin, Germany, 4Centre d’Immunologie de 
Marseille-Luminy (CIML), Marseille, France.

Following most enterobacteric infections, polymorphonuclear neutrophils (PMNs) become activated and survive for a protracted period of time to perform microbicidal functions. In 
contrast, Brucella abortus organisms are stealthy pathogens that survive within PMNs, inducing a very low degree of activation and negligible oxidative response. This phenomenon 
has been linked to the lack of significant Brucella PAMPs expression in Brucella, including a low endotoxic lipopolysaccharide (Br-LPS). The present findings demonstrate that, upon 
infection, B. abortus prematurely kills human PMNs in a dose-dependent and cell-specific manner, inducing permeabilization of the membrane, exposure of phosphatidylserine and 
DNA fragmentation. Intriguingly, the premature cell death is not linked to nuclear rounding, chromatin condensation or cell fragmentation. This event is also independent of necrosis 
or NETosis-related cell death, and does not lead to cell degranulation. The premature cell death of infected PMNs is concomitant with the intracellular release of Br-LPS. Purified Br-
LPS and its lipid A reproduced the cell death of PMNs, a phenomenon linked with low reactive oxygen species formation, low production of proinflammatory cytokines, and activation 
of caspases 8 and 9. Antibodies against CD14 but not anti-TLR4 blocked Br-LPS-induced cell death, indicating a role for anchored CD14 lipoprotein but not TLR4 in this phenomenon. 
The findings reveal a novel microbial-host cross-talk through which B. abortus is able to hinder an otherwise overt host innate PMN response.

P.C.01.15
Role of neutrophils in cancer-related inflammation: a genetic approach

A. Ponzetta, M. Galdiero, M. Barbagallo, S. Gentile, M. Molgora, E. Bonavita, C. Garlanda, A. Mantovani, S. Jaillon; 
Humanitas Clinical and Research Center, Rozzano (Milan), Italy.

The role of neutrophil has long been viewed restricted to acute phases of inflammation and resistance against invading pathogens. Recently this concept has been challenged and 
neutrophils are now considered key players in the orchestration of the immune response. However, rigorous in vivo genetic evidence for neutrophil role in cancer is missing. We 
investigated this issue using key preclinical models of cancer-related inflammation (e.g. 3-MCA-induced fibrosarcoma and AOM/DSS-induced colorectal cancer, CRC) and taking 
advantage of genetically neutrophil- deficient mice (i.e. Csf3r-/-). Neutrophil deficiency was associated to increased susceptibility to CRC and fibrosarcoma, and affected tumor 
microenvironment (e.g. leukocyte populations, cytokines). In Csf3r -/- mice, serum immunoglobulin levels were altered and the phenotype of tumor-associated macrophages was 
shifted towards a M2 pro-tumor polarization state. Collectively, our data support that genetic deficiency of neutrophils affects the anti-tumoral response and is associated with 
increased susceptibility to cancer-related inflammation.

P.C.01.17
The neutrophils and cytokines in athletes with different profiles of functional brain asymmetry

A. Tambovtseva1,2, I. Shvydchenko1, E. Berdichevskaya1, A. Stepukova1, J. Kujilnaya1; 
1Department of Physiology, Kuban State University of Physical Education, Sport and Tourism, Krasnodar, Russian Federation, 2Territorial Clinical Hospital #2, Krasnodar, Russian Federation.

Introduction: There are communications between the nervous and endocrine systems, cytokines and neutrophils during physical exercise. The aim of this study was to investigate the 
neutrophil responses and levels of pro-inflammatory cytokines in the plasma in athletes with different profiles of functional brain asymmetry (FBA).
Methods: Neutrophil phagocytic and oxidative activity and levels of interleukins (IL) 1β, 6, and 8 in the plasma were studied in 4 groups of athletes: 14 “right-handed” men; 16 “left-
handed” men; 8 “right-handed” women and 6 “left-handed” women. “Right-handed” and “left-handed” men were divided into two subgroups: highly skilled (well-trained) and 
unskilled athletes.
Results: We found that neutrophils in “right-handed” women had decreased phagocytic activity compared with neutrophils in “left-handed” women (p<0.05). Neutrophil functions 
in men depended both on the profiles of FBA, and on their qualification. Neutrophils in highly skilled “left-handed” athletes had increased phagocytic capacity by 47.1% (p<0.05) 
compared to that of unskilled “left-handed” athletes. Neutrophil oxidative activity after stimulation of zymosan A in these athletes was significantly higher (2.9-fold) compared with 
highly skilled “right-handed” men (p<0.05). In addition, they had elevated level of IL-6 (p<0.05) and decreased amounts of IL-8 (p<0.05) in the plasma compared with unskilled “left-
handed” athletes.
Conclusions: These data indicates that the presence of the individual characteristics of the immune status is closely related to the profile of FBA of athletes, sex and degree of their 
physical training.
This work was supported by grant from Russian Foundation for Basic Research and Administration of Krasnodar Region (No 13-04-96560 r_south_a).

P.C.01.18
Cytokine production by neutrophils in athletes with different profiles of functional brain asymmetry

I. Shvydchenko, E. Berdichevskaya, A. Tambovtseva, A. Stepukova, J. Kujilnaya; 
Department of Physiology, Kuban State University of Physical Education, Sport and Tourism, Krasnodar, Russian Federation.

Introduce: It is known that neutrophils are important source of chemokines and cytokines. Functional brain asymmetry (FBA) is one of the main indicators of the nervous system that 
determines psychological and individual motor profile. The cytokines are part of the neuro-endocrine-immune signaling system. In this study we investigated the cytokine production 
by neutrophils in athletes with different profiles of FBA.
Methods: 42 volunteers were divided into two groups according to the profile of FBA: 22 “right-handed” (14 men, 8 women) and 22 “left-handed” (14 men, 6 women) athletes. 
Neutrophils were cultured (20 h, 37°C, 5% CO2) in the presence or absence of stimuli (LPS). The concentrations of IL-1β, IL-1ra, IL-6, IL-8, IL-12p70, IL-17, TNF-α, and MIP-1β in the cell 
supernatants were determined using ELISA. Parallel determinations were made of plasma concentrations of IL-1β, IL-1ra, IL-4, IL-6, IL-8, IL-10, IFN-γ, TNF-α, catecholamines, growth 
hormone and cortisol.
Results: We found that neutrophils in “left-handed” athletes showed the raised ability to produce of cytokines IL-6 and IL-8 after stimulation with LPS. The most pronounced 
differences were observed in female athletes. LPS-stimulated neutrophils in “left-handed” women showed increased secretion of IL-6 (5.3-fold) and IL-8 (2.7-fold) in comparison with 
“right-handed” women (p<0.05). The correlations between the cytokine production by neutrophils and level of some cytokines and adrenaline in the blood plasma were established.
Conclusions: Secretion of cytokines by neutrophils in athletes is associated with the profile of FBA and modulated immunoendocrine mediators.
Financial Support: Russian Foundation for Basic Research and Administration of Krasnodar Region (13-04-96560r_south_a).

P.C.01.19
Chromatin remodelling and autocrine TNFα are required for optimal interleukin-6 expression in activated human neutrophils

N. Tamassia, M. Zimmermann, F. Bianchetto, F. Arruda-Silva, M. A. Cassatella; 
University of Verona, Dep. of Pathology and Diagnostic, Verona, Italy.

Introduction: IL-6 is a pleiotropic cytokine displaying a broad range of pro- and anti-inflammatory functions, currently representing a target to modulate in various inflammatory 
diseases. While monocytes are major source of IL-6, whether human neutrophils produce this cytokine is controversial.
Materials and Methods: Highly pure human neutrophils and CD14+ monocytes, isolated from buffy coats by immunomagnetic selection, were stimulated with Toll-like receptor (TLR) 
4 and TLR8 agonists for up to 20 h. IL-6 mRNA expression and production were then measured by RT-qPCR and ELISA, respectively, while analysis of the chromatin status at the IL-6 
genomic locus was investigated by chromatin immunoprecipitation assays for histone modifications or transcription factor binding.
Results: Our data demonstrate that the chromatin organization of the IL-6 genomic locus in human neutrophils is constitutively mantained in an inactive configuration. However, 
upon exposure to stimuli that trigger chromatin remodelling at the IL-6 locus, such as ligands for TLR8 or, less efficiently, TLR4, neutrophils express and secrete IL-6. In TLR8-activated 
neutrophils, but not monocytes, IL-6 expression is preceded by the induction of a latent enhancer located 14 kb upstream of the IL-6 transcriptional start site. In addition, IL-6 
induction is potentiated by endogenous tumor necrosis factor α (TNFα), which prolongs the synthesis of the IκBζ co-activator and sustains CCAAT/enhancer binding protein-β (C/
EBPβ) recruitment and histone acetylation at the IL-6 regulatory regions.
Conclusions: Altogether, these data clarify controversial literature on the ability of human neutrophils to generate IL-6 and uncover chromatin-dependent layers of regulation of IL-6 
in these cells.
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P.C.01.21
Tpl2 is required for neutrophil antimicrobial functions

N. V. Acuff, J. Elmore, T. Kuriakose, B. Rada, W. T. Watford; 
University of Georgia, Athens, GA, United States.

Introduction: Tumor progression locus 2 (Tpl2) is a serine/threonine kinase that promotes inflammatory cytokine production by activating the MEK/ERK pathway. Tpl2 has been 
shown to be important for the antimicrobial properties of macrophages. However, there is relatively little known about Tpl2’s contribution to neutrophil effector functions. This is an 
important consideration, since neutrophils provide the first line of defense against infection in the innate immune system.
Materials and Methods: Expression of Tpl2 was measured in various immune cells isolated from wild type mice, Tpl2-/- mice, and human donors. Proportions of bone marrow and blood 
neutrophils from wild type and Tpl2-/- mice were determined by flow cytometry and complete blood counts. Isolated neutrophils were stimulated with the chemotactic peptide, fMLP, 
for 30 min or LPS for 24 hr for measurement of superoxide production and TNF secretion, respectively.
Results: Tpl2 is expressed in both human and murine neutrophils, although neutrophils preferentially express the 52 kDa isoform. Despite a significantly higher proportion of bone 
marrow neutrophils in Tpl2-/- mice compared to wild type mice, Tpl2-/- mice had a significantly lower proportion of circulating neutrophils. Tpl2 ablation impaired neutrophil TNF 
production in response to LPS stimulation and superoxide generation in response to fMLP.
Conclusions: These results implicate Tpl2 in the regulation of multiple neutrophil antimicrobial pathways, including inflammatory cytokine secretion and oxidative burst. These studies 
suggest that Tpl2 functions very early during infection to bolster neutrophil-mediated innate immunity against extracellular bacteria, and current studies are evaluating the regulation 
of neutrophil-mediated bacterial killing by Tpl2.

P.C.01.22
Activation of TAK1 by chemotactic factors and GM-CSF, and its impact on human neutrophil signaling and functional responses

P. P. McDonald1, S. Sylvain-Prévost1, T. Ear1, N. Flamand2; 
1Université de Sherbrooke, Sherbrooke, QC, Canada, 2Université Laval, Québec, QC, Canada.

Neutrophils are a pivotal component of the innate immune system. The MAP3 kinase, TAK1, is known to act upstream of IKK and MAPK cascades in several cell types, including 
neutrophils. TAK1 is typically activated in response to cytokines (e.g. TNF, IL-1) and TLR ligands. Here, we show that in human neutrophils, TAK1 can also be activated by different 
classes of inflammatory stimuli, namely chemoattractants and growth factors. Following stimulation with such agents, TAK1 becomes rapidly and transiently activated. Blocking TAK1 
kinase activity with a highly selective inhibitor (5z-7-oxozeaenol) attenuated the inducible phosphorylation of ERK occurring in response to these stimuli, but had little or no effect 
on that of p38 MAPK or PI3K. Inhibition of TAK1 also impaired MEKK3 (but not MEKK1) activation by fMLF. Moreover, both TAK1 and the MEK/ERK module were found to influence 
inflammatory cytokine expression and release in chemoattractant- and GM-CSF-activated neutrophils, whereas the PI3K pathway influenced this response independently of TAK1. 
Beside cytokine production, other responses were found to be under TAK1 control in neutrophils stimulated with chemoattractants and/or GM-CSF, namely, delayed apoptosis and 
leukotriene biosynthesis. Our data further emphasizes the central role of TAK1 in controlling signaling cascades and functional responses in primary neutrophils, making it a promising 
target for therapeutic intervention in view of the foremost role of neutrophils in several chronic inflammatory conditions.

P.C.01.23
Identification of Factors that Recruit Tumour-Associated Neutrophils to Head and Neck Squamous Cell Cancers

H. Niaz, K. Hunter, C. Murdoch; 
The University of Sheffield, Sheffield, United Kingdom.

Immunohistological studies have shown that abundant tumour-associated neutrophils (TAN) are present within malignant tumours. TAN can have a significant impact on the tumour 
microenvironment via release of potent substances that influence tumour progression and the presence of TAN has been associated with poor prognosis in patients with head and 
neck squamous cell carcinoma (HNSCC). The aims of this study were to identify which factors are responsible for neutrophil recruitment into HNSCC.
Neutrophils isolated from the peripheral blood of healthy volunteers were used to measure neutrophil migration to factors secreted from HNSCC. Then the recruitment of neutrophils 
to FaDu muti-cellular tumour spheroids (MCTS) was assessed overtime by flow cytometry in the absence and presence of small molecule inhibitors. FaDu xenograft mouse models 
were used to confirm the effect of these inhibitors on neutrophil recruitment in-vivo.
Myeloperoxidase staining confirmed the presence of marked numbers of TAN in HNSCC compared to normal oral epithelium. HNSCC MCTS resemble in-vivo tumours, displaying 
areas of hypoxia, necrosis and cell proliferation. Neutrophils migrated to recombinant CXCL8, CXCL1 and MIF and these chemoattractants were found in the conditioned medium 
of MCTS. The recruitment of neutrophils to MCTS was significantly inhibited when neutrophils were pre-treated with chemokine receptor antagonists. Moreover, use of the MIF 
inhibitor, ISO-1caused a dramatic reduction in the number of neutrophils recruited into FaDu MCTS. In-vivo, ISO-1 significantly reduced the number of TAN in xenograft model. 
Collectively, these data suggest that CXCL8, CXCL1 and MIF in particular are important in the recruitment of TAN into HNSCC.

P.C.01.24
Gentamicine decreases and cefotaxime does not affects release of neutrophil extracellular traps (NETs). A preliminary results

O. Ciepiela1, A. Manda-Handzlik2, S. Sieczkowska3, W. Bystrzycka3, A. Moskalik3; 
1Department of Laboratory Diagnostics and Clinical Immunology of Developmental Age,Medical University of Warsaw, Warsaw, Poland, 2Medical University of Warsaw, Postgraduate 
School of Molecular Medicine, Warsaw, Poland, 3Medical University of Warsaw, Students Scientific Group, Warsaw, Poland.

Neutrophil extracellular traps (NETs) are threads of DNA and cytoplasmatic enzymes that are released from cells in response to different stimuli, including bacteria, viruses, fungi and 
multiple cytokines. The aim of the study was to investigate how antibiotics: gentamicine and cefotaxime, affect release of NETs.
Neutrophils of whole blood from four different healthy people were isolated using Ficoll and polyvinyl alcohol sedimentation. Cells suspended in RPMI 1640 medium with HEPES were 
seeded on 96-well black plate (100 000 per well for quantitative analysis) or LabTek chambers (30 000 per chamber for qualitative analysis) and incubated for 2 hours with 1μL/mL of 
gentamicine or 10 μg/mL cefotaxime or RMPI 1640 alone. Then, neutrophils were stimulated with phorbol 12-myristate 13-acetate (PMA, “gold” stimulator of NETs release). After 3 
hours incubation and addition of 100 nM of Sytox green, amount of extracellular DNA was measured by BMGLabtech Fluorostar Omega fluorometer and NETs were visualized with 
Leica DMi8 fluorescent microscope.
Neutrophils treated with gentamicine released less DNA than control cells (10582.9±2048 vs 11960.4±3052 RFU (relative fluorescence units, p=0.07) and formation of NETs in 
gentamicine-treated cells visualized by microscope was weaker than in samples non-treated with an antibiotic. Cells incubated with cefotaxime showed similar release of NETs 
compared with non-stimulated samples (12389.4±4245 vs 11960.4±3052 RFU, p=0.50), and NETs formation by cefotaxime treated cells visualized with fluorescent microscope was 
similar to non-treated neutrophils.
Gentamicine may affect not only phagocytosis, as reported previously, but also release of NETs, what might influence bactericidal effect of antimicrobial treatment.

P.C.01.25
CD80 and CD86 colocalized in NETs

F. M. Rodriguez, I. T. Novak; 
National University of Cordoba, Faculty of Medicine, Institute of Cell Biology, Cordoba, Argentina.

Introduction: Polymorphonuclear neutrophils (PMNs) in vitro activated may express molecules normally associated with antigen presenting cells (APCs). Neutrophil extracellular 
traps (NETs) has been proposed as vehicles for the sensitization of T cells by decrease their activation threshold. Objectives: generation of NETs in autologous leukocytes cultures, 
challenged with lipopolysaccharide (LPS) or ovalbumin (OVA) and perform marking B7-1(CD80) and B7-2(CD86) costimulatory molecules.
Materials and Methods: autologous leukocyte cultures in TC199 medium (Sigma, St-Louis, MO) from healthy human blood samples with ethical consent, anticoagulated with heparin 
(n=10) (Blood Bank, UNC). Cells were stimulated with LPS (Sigma-Aldrich) 25 ng/ml or OVA 100 µg/ml (Difco, Detroit, Michigan). Samples: 30 min and 24 h. Immunofluorescence 
technique with Abs anti-CD80 (FITC; Santa Cruz Biotechnology), anti-CD86 (PE; Santa Cruz Biotechnology); DNA stain with DAPI (Sigma, St. Louis, MO). Paired blood samples 
provided controls.
Results: in LPS and OVA assays CD80 was found to colocalize with CD86 in NETs released by stimulated PMNs at 30 min. These molecules are detected on the cell surface at 30 min 
and 24 h but not in the control paired blood samples. In OVA assays less NETs were observed.
Conclusions: The expression of costimulatory molecules in NETS, would allow PMNs to play function as APCs and modulatory functions of various subpopulations of T cells. It is 
estimated to great interest the study of the neutrophil phenotypes in interactions with other cell types.
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P.C.02 NK and NKT Cells - Part 1

P.C.02.01
Antibody-mediated response of NKG2Cbright NK cells against human cytomegalovirus

M. Costa García1, A. Vera1, M. Moraru2, C. Vilches2, M. López-Botet1,3, A. Muntasell3; 
1Universitat Pompeu Fabra, Barcelona, Spain, 2Instituto de Investigación Sanitaria Puerta de Hierro, Majadahonda, Spain, 3Institut Hospital del Mar d’Investigacions Mèdiques, Barcelona, 
Spain.

Human CMV (HCMV) infection promotes a variable and persistent expansion of functionally mature NKG2Cbright NK cells. We analyzed NKG2Cbright NK cell responses triggered 
by Abs from HCMV(+) sera against HCMV-infected MRC5 fibroblasts. Specific Abs promoted the degranulation (i.e., CD107a expression) and the production of cytokines (TNF-α and 
IFN-γ) by a significant fraction of NK cells, exceeding the low natural cytotoxicity against HCMV-infected targets. NK cell-mediated Ab-dependent cell-mediated cytotoxicity was 
limited by viral Ag availability and HLA class I expression on infected cells early postinfection and increased at late stages, overcoming viral immunoevasion strategies. Moreover, 
the presence of specific IgG triggered the activation of NK cells against Ab-opsonized cell-free HCMV virions. As compared with NKG2A(+) NK cells, a significant proportion 
of NKG2Cbright NK cells was FcεR γ-chain defective and highly responsive to Ab-driven activation, being particularly efficient in producing antiviral cytokines, mainly TNF-α. 
Remarkably, the expansion of NKG2Cbright NK cells in HCMV(+) subjects was related to the overall magnitude of TNF-α and IFN-γ secretion upon Ab-dependent and -independent 
activation. We show the power and sensitivity of the anti-HCMV response resulting from the cooperation between specific Abs and the NKG2Cbright NK-cell subset. Furthermore, we 
disclose the proinflammatory potential of NKG2Cbright NK cells, which could influence the individual responses to other pathogens and tumors.
Work was supported by The Plan Estatal de Investigación Científica, the European Regional Development Fund, the Fundació La Marató TV3, the Red Española de Esclerosis Múltiple, 
the European Regional Development Fund and the Fundación Asociación Española Contra el Cáncer.

P.C.02.02
Aryl-hydrocarbon receptor-dependent regulation of NK cell phenotype and function

A. Stojanovic1, M. P. Correia1, C. Redaelli1,2, M. Platten1,2, A. Cerwenka1; 
1German Cancer Research Center (DKFZ), Heidelberg, Germany, 2University Hospital, Heidelberg, Germany.

Expression of the ligand-dependent transcription factor, the aryl-hydrocarbon receptor (AhR), has been detected in both adaptive and innate immune cells, rendering them 
responsive to various environmental ligands. Here, we confirm that splenic natural killer (NK) cells in mice express AhR and show that they respond to a variety of AhR ligands, 
including recently identified endogenous ligand, L-kynurenine (Kyn). Our study shows that Kyn acts via AhR to induce phenotypic and functional changes in IL-2-activated NK cells, 
rendering them more responsive to subsequent stimulation. Treatment with both Kyn, as well as other AhR ligands, increased CXCR3 expression in IL-2-activated NK cells, leading 
to enhanced migration toward CXCL10. In addition, NK cells activated via AhR produced higher levels of IFN-γ upon stimulation with cytokines. Molecular mechanism underlying 
the observed enhancement of NK cell IFN-γ production included AhR-dependent increase in the expression of cytokine receptors and increased expression of downstream signaling 
molecules and transcription factors. These changes coincided with enhanced Ifng gene transcription and higher IFN-γ production per cell basis. Therefore, the AhR pathway might 
play important role in the regulation of NK cell responses. The presence of AhR ligands in vivo or their administration might lead to NK cell priming for enhanced effector responses.

P.C.02.03
Natural Killer cell dysfunction in Acute Myeloid Leukemia patients: in vitro recovery of NK cell function

B. Sanchez-Correa1, J. M. Bergua2, I. Casas2, M. J. Arcos2, H. Bañas2, C. Campos3, A. Pera3, S. Morgado1, J. J. Gordillo1, J. G. Casado4, E. Durán1, R. Solana3, R. Tarazona1; 
1University of Extremadura, Caceres, Spain, 2Hospital San Pedro de Alcantara, Caceres, Spain, 3IMIBIC-Hospital Reina Sofia - University of Cordoba, Cordoba, Spain, 4Minimally Invasive 
Surgery Centre. University of Extremadura., Caceres, Spain.

Introduction: Natural Killer (NK) cells play an important role in the immune response against hematological malignancies. In acute myeloid leukemia (AML) patients NK cell function 
declines. The aims of this study were to analyze the expression of activating receptors on NK cells from AML patients and their modulation in vitro.
Materials and methods: Peripheral blood and bone marrow were obtained from AML patients diagnosed at the Hospital San Pedro de Alcantara (Caceres, Spain) before specific anti-
leukemia therapy. The study was approved by the Ethical committee. The analysis of NK cell receptors was performed by flow cytometry. In vitro experiments were done to analyze 
the effect of IL-2 and IL-15 on NK cell phenotype and function.
Results: In AML patients, NK cells had low expression of NKp46 that correlated with patient survival. The expression of NKp30 and DNAM-1 was also reduced but no correlation with 
survival was observed. Direct contact with leukemic blasts appeared as responsible of the down-regulation of NK-activating receptors. In vitro culture of NK cells in the presence of 
IL-2 or IL-15 increased the expression of NKp30 but not the expression of NKp46 and DNAM-1. IL-15-activated NK cells displayed a higher degranulation against K562 cell line and 
higher capacity to induce dendritic cell maturation.
Conclusions: During AML development NK cell phenotype is altered in AML patients leading to a decreased NK cell function that may correlate with poorer patient survival. The 
possibility of restoring NK cell function in these patients may open new NK cell-based immunotherapeutic strategies.

P.C.02.04
Natural Killer cells targeting of human and mouse Cancer Initiating Cells

C. Garofalo1, R. Tallerico1, L. Conti2, S. Lanzardo2, R. Sottile1, M. Todaro3, G. Stassi3, G. Parmiani4, F. Dieli5, F. Cavallo2, E. Carbone1; 
1department of experimental and clinical medicine, catanzaro, Italy, 2Department of Molecular Biotechnologies and Health Science University of Study of Tourin, Italy, Torino, Italy, 
3Department of Surgical and Oncological Sciences, University of Palermo, Palermo, Italy, Palermo, Italy, 4Unit of Immuno-Biotherapy of Melanoma and Solid Tumors, Division of Molecular 
Oncology, San Raffaele Foundation Scientific Institute, Milan, Italy, Milano, Italy, 5Department of Biopathology, University of Palermo, Palermo, Italy, Palermo, Italy.

Introduction: Tumor cell populations are composed by two compartments: cancer-initiating cells (CICs) and differentiated cancer cells. Natural Killer (NK) cells are potent cytotoxic 
lymphocytes that can recognize tumor cells in human and mice. In a human setting we already demonstrate in vitro that allogeneic NK cells recognize Colorectal Carcinoma CICs 
[Tallerico R. et al. J Immunol 2013]. To validate these data in vivo we used a mouse model recapitulating the breast cancer natural history. Mammospheres expressing markers 
associated with CSC phenotype have been generated from the tumor lesion.
Materials and Methods: Epithelial murine ErbB-2+ tumor cell line, TUBO and related CSC “Mammospheres (P3 generations)”, derived from TUBO cells. Cytotoxicity assays were 
performed using the fluorescent CFDA. Tumourigenesis capacity of CICs: BALB/c mice were used. Significance was determined by a pairwise Student’s T-Test two tails Analysis: P value 
≤ 0,05 was considered significant. ANOVA Analysis was performed with GraphPad Prisme 5.0 Sofware. In vivo experiments were performed to test the role of NK cells in preventing 
CSC lung metastases spread.
Results: We demonstrate that NK cells purified from C57/BL6 and BALB/c mice, selectively recognize the CICs (mammospheres P3) derived from an epithelial murine ErbB-2+ breast 
cancer cell line (TUBO). The in vivo results indicate that lung metastasis induced by CICs (P3) were modulated by tilorone boosting and NK cells depletion.
Conclusions: This study validate in vivo the possibility to develop therapy approaches harnessing NK cells.
EFIS Travel, National Society travel Grants

P.C.02.05
Longitudinal changes in natural killer cell receptors in moderate versus severe Chronic Fatigue Syndrome/Myalgic Encephalomyelitis patients

S. L. Hardcastle, E. W. Brenu, S. Johnston, T. Nguyen, T. K. Huth, S. Ramos, D. Staines, S. Marshall-Gradisnik; 
Griffith University, Gold Coast, Australia.

Background: Immunological abnormalities are often identified in Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (CFS/ME), a heterogeneous and idiopathic illness. Reduced 
Natural Killer (NK) cell cytotoxic activity and differences in NK cell receptors are shown in CFS/ME patients. Few research studies have examined moderate CFS/ME patients compared 
to severe CFS/ME patients, particularly longitudinally.
Objective: This is the first study to investigate NK cell Killer Immunoglobulin-Like Receptors (KIRs) longitudinally (zero and six months) in moderate and severe CFS/ME patients.
Methods: Healthy controls (n=18), moderate (n=12) and severe (n=12) CFS/ME patients participated in this study. The 1994 Fukuda criteria were used to confirm CFS/ME participants. 
Classification of CFS/ME severity was according to patient’s mobility, the Karnofsky Performance Scale and Dr Bells Disability Scale. Flow cytometric assays were used to examine NK 
cell KIRs at both zero and six months.
Results: Moderate CFS/ME patients and controls showed significantly higher CD56brightCD16dim NK cell KIR3DL1/DL2 at six months. Both moderate CFS/ME patients and controls 
also had significantly increased KIR2DL1/DL3 and KIR2DS4 on CD56brightCD16+ NK cells longitudinally. Also in CD56brightCD16+ NK cells, severe CFS/ME patients demonstrated a 
significant increase in KIR2DL1 over time.
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Conclusion: Severe CFS/ME patient NK cell KIRs significantly differed over time compared to moderate CFS/ME patients and controls. This research highlights the importance of 
assessing CFS/ME patient severity subgroups, particularly as severe CFS/ME patients may demonstrate an immunological phenotype that may suggest a different aetiology to 
moderate CFS/ME patients.

P.C.02.06
Viral downregulation of CD155 reveals strong effect of DNAM-1 in virus control by NK cells and macrophages

S. Jonjic1, T. Lenac Rovis1, P. Kucan1, I. Brizic1, N. Stanietsky2, V. Juranic Lisnic1, S. Jordan3, A. Tomic1, M. Babic Cac1, P. Tsukerman2, M. Messerle4, O. Mandelboim2, A. Krmpotic1; 
1Faculty of Medicine University of Rijeka, Rijeka, Croatia, 2The Hebrew University, Jerusalem, Israel, 34Max von Pettenkofer-Institute, Ludwig-Maximilians-University, Munich, Germany, 
4Hannover Medical School, Hannover, Germany.

The poliovirus receptor (PVR), or CD155, is a highly conserved and ubiquitously expressed molecule which plays a role in the immune response to tumours and viruses. PVR serves 
as a ligand for the activating receptor DNAM-1 as well as for inhibitory receptor TIGIT. PVR also binds to CD96 receptor for which both activating and inhibitory functions have been 
described.
DNAM-1 is expressed on the majority of immune cells including NK cells, monocytes and T lymphocytes and plays a role in the differentiation of memory NK cells. Here we established 
that mouse cytomegalovirus (MCMV) downregulates the surface expression of PVR and we also characterized the viral protein that retains PVR intracellulary, in spite of an increased 
transcriptional activity of PVR locus. Since PVR can ligate both inhibitory and activating receptors, the real consequence of PVR downregulation for the immune response is hard to 
predict. However, MCMV lacking PVR inhibitor was dramatically attenuated in vivo and this attenuated phenotype was only in part due to an augmented virus control by NK cells, 
while the depletion of macrophages completely abolishes this attenuation. A strong effect of NK cells and macrophages was correlated with a dominant expression of DNAM-1 on 
these cells upon in vivo infection, while the level of TIGIT receptor was significantly lower. Altogether, our results reveal that DNAM-1 has a physiological significance in virus control 
by NK cells and macrophages during the early days post infection.

P.C.02.07
Frog skin derived antimicrobial peptide frenatin 2.1S enhances proinflammatory phenotype and activity of NK/NKT cells

J. Pantic1, G. Radosavljevic1, I. Jovanovic1, J. Golubovic1, N. Arsenijevic1, J. Conlon2, M. L. Lukic1; 
1Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, Kragujevac, Serbia, 2SAAD Centre for Pharmacy and Diabetes, School of Biomedical Sciences, University 
of Ulster, Coleraine, United Kingdom.

Peptide frenatin 2.1S derived from skin of Sphaenorhynchus lacteus exhibits antimicrobial effects. As other frog skin derived peptides exhibit immunomodulatory effect in vitro 
(reviewed in Conlon JM et al Peptides 2014; 57:67-77), we investigated the capacity of frenatin 2.1S to modulate innate immune cells in vitro and ex vivo. We first established that 
frenatin 2.1S stimulates in vitro production of innate immunity proinflammatory cytokines such as IL-1β, TNF-α and IL-23 by cells isolated from the mouse peritoneal cavity. In order 
to characterize the cells responsible and to evaluate these observations in vivo, we analyzed the effects of intraperitoneal injections of this peptide on the mononuclear cells in the 
peritoneum and spleen 24 hours after administration in both Th1 type C57BL/6 and Th2 type BALB/c mice. The data indicate that frenatin 2.1S enhances the activation state of Th1 
type lymphocytes and NKT cells, but also antigen presenting cells as well as M1 macrophages in the mouse peritoneal cavity of both C57BL/6 and BALB/c mice. Further, frenatin 2.1S 
facilitates accumulation of activated NK cells in the peritoneal cavity, as evaluated by significantly increased expression of activational markers such as NKG2D, FasL, CD69 or CD107a. 
Frenatin 2.1S elevates peritoneal cells/NK cells cytotoxicity against 4T1 mouse breast tumor cell line. Immunostimulatory effect of frenatin 2.1S may be of therapeutic relevance in 
cancer and infection.
Funding: This work was supported by grants from the Serbian Ministry of Science and Technological Development (175069, 175071 and 175103) (Belgrade, Serbia).

P.C.02.08
The possible role of Galectin-9/TIM-3 pathway in fetomaternal tolerance in pregnant mice

A. Lajkó1, M. Meggyes1,2, A. Totsimon1, J. Szántó1, É. Mikó1,2, L. Szereday1,2; 
1University of Pécs Clinical Center Department of Medical Microbiology and Immunology, Pécs, Hungary, 2Janos Szentagothai Research Centre, Pécs, Hungary.

Introduction: During the very early stage of pregnancy, immunotolerance of the fetus has to be synchronized with decidual inflammatory processes required for successful 
implantation and placentation of the embryo. During our research we wanted to investigate the expression and function of Galectin-9 (Gal-9) and its receptor TIM-3, which are a 
possible regulatory molecules of Th1 immunity.
Materials and methods: For our study BALB-c pregnant mice at the 14th day of pregnancy were used. During flow cytometric analysis fluorochrome labeled mononuclear cells (isolated 
from spleen and decidua) were used to measure the Gal-9 and TIM-3 expression by different cell populations. Immunohistochemistry was performed to detect the expression of the 
Gal-9 molecule in mice placentae.
Results: Gal-9 molecule expression was detected by immunohistochemistry in the spongiotrophoblast layer of mice placentae. The Gal-9 expression by Treg and NKT cells was 
significantly higher in the decidua compared to the periphery. TIM-3 expression by NK cells is similar both in the periphery and in the decidua, notably, their relative TIM-3 expression 
is increased locally which is associated with reduced lytic activity. Decidual NKT cells exhibit a reduced TIM-3 expression with increased relative receptor expression and a slightly 
increased cytotoxicity when compared to the periphery.
Conclusions: Our data indicates that Gal-9 has a possible role in fetomaternal tolerance, because it is localized within the spongiotrophoblast layer of the placentae and the altered 
TIM-3 and Gal-9 expression by different lymphocyte subsets may contribute to the regulation of Th1 immunity and tolerance induction.

P.C.02.09
Blockade of self-inhibitory KIR2DL receptors increases the capacity of NK cells to inhibit HIV-1 replication in vitro

C. Körner1, C. Simoneau1, M. Granoff1, B. Corleis1, E. Scully1, D. Kwon1,2, S. Jost1, M. Altfeld1,3; 
1Ragon Institute of MGH, MIT and Harvard, Cambridge, MA, United States, 2Massachusetts General Hospital, Boston, MA, United States, 3Heinrich Pette Institute, Hamburg, Germany.

NK-cell function is tuned by inhibitory KIR receptors through the interaction with HLA class I molecules, a process termed “licensing”. However, it remains unclear whether the 
increased functional competence of licensed NK cells directly translates into increased recognition of HIV-1-infected cells and inhibition of viral replication. Therefore, we investigated 
the antiviral capacity of KIR2DL1+ and KIR2DL3+ NK cells in the context of the cognate HLA class I ligand HLA-C.
Primary NK cells derived from HIV-1(-) individuals (N=22) were used to test the ability of NK cells to inhibit HIV-1 replication. HIV-infected autologous CD4+-T-cells were co-cultured 
with either sorted KIR2DL1+, KIR2DL3+ or bulk NK cells in the presence of KIR antibodies to block KIR/HLA interaction for 7 days. Viral RNA was quantified in the supernatant to 
monitor NK-cell-mediated inhibition of HIV replication.
NK cells expressing self-inhibitory KIR2DL receptors displayed a reduced ability to inhibit HIV-1 replication as compared to bulk NK cells (p=0.02). Blockade of self-inhibitory KIRs 
was associated with improved antiviral capacity (p<0.0001) while blockade with KIR antibodies not matching donor HLA class I molecules did not affect inhibition of HIV replication 
(p=0.8).
Our results showed that the ability of NK cells to directly inhibit HIV-1 replication was limited by expression of self-inhibitory KIR2DL molecules, and that blocking of inhibitory KIRs on 
NK cells can unleash the antiviral activity of these cells. These data provide a rational for selection of specific NK-cell subpopulations based on their KIR expression profile for adoptive 
NK-cell transfers in the context of HIV-1 cure approaches.

P.C.02.10
Hyperglycemia promotes immunosuppressive environment and attenuate NK cells activity to tumour

I. Jovanovic, N. Gajovic, G. Radosavljevic, J. Pantic, N. Arsenijevic, M. Lukic; 
Center for molecular medicine and stem cell research, Kragujevac, Serbia.

Diabetic patients have a higher incidence and mortality of cancer. Recent study revealed that a hyperglycemia-induced increase in oxidative stress is involved in the acceleration 
of tumor metastasis, in murine melanoma model. The role of hyperglycemia in antitumor immunity is not elucidated. Hyperglycemia was induced by single dose (170mg/kg) 
streptozotocin (STZ) in BALBc mice and 4T1 murine breast cancer cells injected in mammary fat-pad, 21 day later.
Hyperglycemia accelerated tumor appearance and growth, which was associated with increased intratumoral accumulation of CD11c-CD11b+Gr-1+ TGF-β1+ myeloid-derived suppressor 
cells (MDSCs) and CD4+Foxp3+ TGF-β1+ Tregs. Further, hyperglycemia decreased NK cells cytotoxicity against 4T1 tumor cells ex vivo, reduced frequencies of tumoricidal CD3-CD49+ 
NK cells that express NKG2D and produce perforine, granzime, IFN-γ and IL-17, while increased the number of CD3-CD49+ IL-10+ NK cells, in spleen. However, hyperglycemia did not 
change the percentages of splenic CD8+ cells that express CD69, FasL, NKG2D, PD-1, CD107-a or produce perforine, granzime and IFN-γ and did not affect their cytotoxic capacity.
These findings indicate that hyperglycemia downregulate innate immune response to tumour by altering activity state and citotoxic capacity of NK cells while increasing 
intratumoural accumulation of immunosuppressive cells.
This work was supported by grants from the Serbian Ministry of Science and Technological Development (175069, 175071 and175103), Serbia and from the Faculty of medical sciences 
Kragujevac (project MP 01/12), Serbia.



146 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

P.C.02.11
Is there an immune contribution to the pathogenesis of idiopathic pulmonary artery hypertension?

I. Tahrali1, U. C. Kucuksezer1, L. Pur-Ozyigit1, G. Okumus2, E. Kiyan2, G. Deniz1; 
1Istanbul University, Institute of Experimental Medicine, Dept. of Immunology, Istanbul, Turkey, 2Istanbul University, Istanbul Faculty of Medicine, Dept. of Pulmonology, Istanbul, Turkey.

Introduction: Idiopathic pulmonary artery hypertension (IPAH), a rare disease characterized by elevated resistance of lung vessels, leads to right ventricular failure and premature 
death. Although the molecular mechanisms underlying IPAH is not clear, endothelial dysfunction and fibrosis are believed to have the greatest contribution. Relevance of immune 
responses to IPAH is not well elucidated, however due to the accepted impairment of endothelium, immune system contribution may be of interest. This study aims to investigate the 
immune parameters, which might be correlated with this disease.
Materials and Methods: Heparinized peripheral blood samples were obtained from IPAH patients (n=5) and healthy subjects (n=6) and the expression of CD3, CD4, CD8, CD19, CD16, 
CD56 and HLA-DR were measured by flow cytometry. The peripheral blood mononuclear cells were isolated from blood samples and cultured for 72h and 120h with IL-2, IL-12, TGF-β 
and IL-2+IL-12 cytokine stimulations. The ratios of CD16+CD56dim and CD16-CD56bright NK cells and their CD49d expressions were detected at 72h and CD16+CD56dim and CD16-
CD56bright NK cell proliferation were determined at the 120h of cell culture.
Results: Significantly decreased ratios of CD19+ and CD3+HLA-DR+ cells as well as increased NK cells were observed in IPAH patients. Decreased proliferative capacity of CD16-
CD56bright cells in response to IL-12 and TGF-β was observed in patients, compared to healthy subjects.
Conclusions: Our findings support the possible role of immune system in the pathophysiology of IPAH. A better understanding of its contribution would help to improve treatment 
options, which may prolong the life expectancy of patients with IPAH.

P.C.02.12
Immune senescence is associated with increase in NK cell numbers/frequencies after ART in HIV-1 infected patients

F. Ahmad, R. Jacobs, R. E. Schmidt; 
Hannover Medical School, Hannover, Germany.

Background: HIV-1 infection have a detrimental impact on natural killer (NK) cell phenotype and functions. In this study, we investigated the effect of antiretroviral therapy (ART) on 
NK cell subsets in a longitudinal study.
Methods: We analyzed NK cell subsets by flow cytometry from peripheral blood mononuclear cells (PBMCs) in 35 untreated HIV-infected individuals, 25 treated HIV-infected 
individuals and 15 healthy subjects. 21 HIV-infected patients were longitudinally followed before and after 1 year of initiation of ART.
Results: We found that treated patients had higher frequencies of CD56dimCD16+ NK cells and lower frequency of CD56negCD16+ NK cells as compared to untreated patients. The 
decrease in the frequencies of CD56dimCD16+ NK cells in untreated patients was inversely correlated with CD56negCD16+ NK cell expansion. Frequency of immune senescence 
marker CD57 on CD56dimCD16+ and CD56negCD16+ NK cells was higher after one year of ART compared to untreated patients. In the longitudinal study we observed that increase in 
the frequency of CD57+CD56dimCD16+ NK cells only in those patients, which also have an increase in absolute NK cell counts/frequencies after the treatment. In addition, frequencies 
of CD57+CD56dimCD16+ NK cells show a direct correlation with the frequency of NK cells while frequencies of CD56dimCD16+ NK cells were not correlating with NK cell frequencies.
Conclusion: Our data indicate that CD56negCD16+ NK cell expanded at the expense of CD56dimCD16+ NK cells in HIV-untreated patients. Increased frequency of CD57 on 
CD56dimCD16+ NK cells is associated with increase of NK cell frequencies/counts after ART.

P.C.02.13
Intracellular retention of ‘activation induced C-type lectin (AICL)’ the genetically linked ligand of the human activating NK receptor NKp80 is dependent on AICL glycosylation

S. Neuss, Y. Bartel, B. Bauer, A. Steinle; 
Institute for Molecular Medicine, Frankfurt am Main, Germany.

The activation induced C-type lectin (AICL) is encoded in the human natural killer gene complex (NKC) adjacent to its receptor, the activating NK receptor NKp80. AICL is not only 
expressed on PAMP-activated myeloid cells promoting the cross-talk between such myeloid cells and NK cells, but also strongly on cytokine-activated NK cells. In contrast, in resting 
NK cells, AICL remains in the Golgi complex (GC) possibly due to retention by GC-resident proteins. Upon 1-2 days of in vitro treatment with IL-12 und IL-18, NK cells strongly up-
regulate AICL at the cell surface where it enables recognition and cytolysis of such NK cells by autologous resting NK cells in an NKp80-dependent manner.
Studies with glycosylation mutants of AICL, removing one or several of the N-linked glycosylation sites of AICL demonstrated a markedly influenced surface expression of ectopically 
expressed AICL in 293 cells. Of note, mutation of some of these glycosylation sites impacted the glycosylation efficiency of other sites. Apparently, the single atypical glycosylation 
site (NXC) of AICL has a predominant influence on AICL retention. Introducing such an atypical glycosylation site into KACL, which contains three conventional N-linked glycosylation 
sites (NXS/T) and is not intracellularly retained revealed enhanced retention of KACL in the GC.
We hypothesize that glycosylation of AICL affects the interaction of AICL with GC-resident proteins, which regulate the surfacing of AICL. Current studies aim at the biochemical 
identification of such AICL retainers.

P.C.02.14
Intravenous Immunoglobulin (IVIG) down-regulates cytolytic activity and induces apoptotic cell death of human natural killer cells

P. Ponnuswamy, S. Bunk, A. Trbic, M. Malisauskas, H. Anderle, H. Butterweck, J. Ilas, A. Weber, W. Teschner, H. P. Schwarz, F. Scheiflinger, C. Hermann, B. M. Reipert; 
Baxalta Innovations GmbH, Vienna, Austria.

Background: Intravenous immunoglobulins (IVIG) have been used for the treatment of a variety of autoimmune diseases for a long time. However, the precise mechanism of action of 
IVIG is still unclear. Here, we asked whether IVIG can directly modulate antibody-mediated cellular effector functions.
Methods: We established in vitro models based on peripheral blood mononuclear cells (PBMCs) to analyze modulatory activities of IVIG on antibody-dependent cellular cytotoxicity 
(ADCC) mediated by natural killer (NK) cells.
Results: IVIG suppressed ADCC activity of both PBMCs and purified NK cells. The amplitude of IVIG mediated suppression was similar for PBMCs and NK cells. Both the Fc part and the 
Fab part of IVIG were required to mediate ADCC suppression. Furthermore, only monomeric IVIG but not multimeric IVIG suppressed ADCC activity. IVIG treatment of PBMCs resulted 
in specific cell death of CD56dim NK cells via caspase-3 dependent mechanisms. Other leukocytes remained unaltered. Moreover, IVIG induced degranulation of NK cell via FcγRIII-
dependent mechanisms. However, blocking of FcγRIII and other FcγR did not prevent IVIG mediated apoptosis of NK cells, suggesting that IVIG acts via a yet unidentified receptor to 
induce NK cell apoptosis.
Conclusions: IVIG modulates antibody-dependent effector functions of human immune cells, which could contribute to the immune modulatory activities of IVIG in inflammatory and 
autoimmune diseases. We demonstrate that IVIG suppresses the ability of human PBMC to mediate ADCC by inducing apoptotic cell death of cytotoxic NK cells and by inducing NK 
cell degranulation via a FcγRIII-dependent mechanism.

P.C.02.15
KIR repertoire in a healthy caucasian population. Comparison with latent infection and pulmonary tuberculosis patients from northern Spain

E. Asensio-Montañés, F. Ausín, J. L. Arroyo, R. Agüero, M. C. Fariñas, J. G. Ocejo-Vinyals; 
Hospital Universitario Marqués de Valdecilla, Santander, Spain.

Background: There are few studies about the distribution of KIR genes in patients with pulmonary tuberculosis (PTB), with controversial results. Moreover, no study has previously 
considered latent tuberculosis infected individuals (LTBI). Our aim was to study KIR repertoire in a well conserved population from Northern Spain (controls, PTB and LTBI)
Methods: We evaluated the distribution of the KIR genes in 174 patients with PTB, 119 LTBI subjects and in 238 healthy individuals.
The KIR genotyping was performed by PCR-SSO (xMAP technology-Luminex).
Results: No differences between distribution of AA and Bx genotypes were observed among the three groups. However, we found significant differences in Bx 2 and 4 genotypes 
between healthy controls an LTBI subjects [p 0.025 OR 0.43 (95% IC 0.21-0.89) and p 0.003 OR 2.76 (95% IC 1.44-5.31) respectively].
We didn’t find any significant difference regarding KIR repertoire between PTB and controls. However, differences in several KIR genes frequencies were observed when we compared 
LTBI individuals with controls or PTB patients (KIR2DL2, 2DL5, 2DS1, 2DS2, 2DS4, 2DS5, and 3DS1).Conclusion: To date, a few studies have reported controversial results in KIR gene 
distribution in PTB patients from different ethnicities. In our population, we didn’t find significant differences when we compared PTB and controls. However, when we analysed LTBI 
vs controls, significant differences were found. These differences disappeared when a Bonferroni correction for multiple comparisons was applied. In spite of this borderline significant 
effect, this is the first report showing differences in KIR repertoire in LTBI individuals.
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P.C.02.16
IFN-γ and TNF-α secretion by human NK cells activated by Leishmania major lipophosphoglycan 3 (LPG3)

S. Rasolzadeh1, M. Haji-Fatahaliha1, M. Hosseini1, M. Ghafari-Khamene2, A. Movassagh pour1, J. Majidi1, M. Yousefi1; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Islamic Azad University, Urmia, Iran, Islamic Republic of.

Introduction: Natural killer (NK) cells activation by leishmaniasis results in secretion of cytokines such as interferon (IFN)-γ and tumor necrosis factor (TNF)-α which enhance the 
phagocytosis and clearance of parasite. Lipophosphoglycan 3 (LPG3) contributes to LPG assembly as the most abundant macromolecule on the surface of Leishmania promastigotes. 
It has been hypothesized that LPG3 is able to activate immune system against Leishmania.
Materials and Methods: In the present study, we purified NK cells from healthy individuals (n=10) using magnetic-activated cell sorting (MACS) technology. Purified NK cells were co-
incubated with different concentrations of recombinant LPG3 (rLPG3), and it’s N-terminal (NT) and C-terminal (CT) fragments. Finally, the production of IFN-γ and TNF-α by NK cells 
were measured by enzyme-linked immunosorbent assay (ELISA).
Results: Our results showed that recombinant LPG3 but not its fragments (CT and NT), can significantly enhance the production of TNF-α by NK cells (p<0.05). Moreover, rLPG3, CT, 
and NT fragments were markedly stimulated the secretion of IFN-γ by NK cells (p<0.001).
Conclusions: It seems that the Leishmania LPG3 antigen can effectively activate NK cells, in vitro.

P.C.02.17
Lenalidomide induces immunomodulation in chronic lymphocytic leukemia and enhances antitumor immune responses mediated by NK and CD4 T cells

S. Lorenzo-Herrero1,2, A. Acebes-Huerta1,2, L. Huergo-Zapico1,2, M. Villa-Alvarez1,2, A. Lopez-Soto1,2, A. Gonzalez-Rodriguez3, A. Payer3, S. Gonzalez1,2; 
1Department of Functional Biology, University of Oviedo, Oviedo, Spain, 2Instituto Universitario de Oncologia del Principado de Asturias (IUOPA), Oviedo, Spain, 3Department of 
Hematology, Hospital Universitario Central de Asturias (HUCA), Oviedo, Spain.

Introduction: Lenalidomide is an immunomodulatory drug with therapeutic activity in chronic lymphocytic leukemia (CLL). However, little is known about the mechanism of action 
responsible for its therapeutic activity.
Materials and Methods: Peripheral blood mononuclear cells (PBMCs) were purified from CLL patients and from healthy donors. The effect of lenalidomide on leukemia and immune 
cells was analyzed by flow cytometry.
Results: Lenalidomide treatment increased the proliferation of B cells from controls but did not affect the proliferation of leukemia cells. Lenalidomide indirectly induced the 
apoptosis of leukemia cells from CLL patients through the activation of nonmalignant immune cells. Thus, lenalidomide markedly increased the proliferation of NK and CD4 T cells in 
patients and controls. The effect of lenalidomide on NK cells was secondary to the induction of IL-2 production by CD4 T cells. Accordingly, the proliferation of NK cells was completely 
impaired by T-cell depletion or blockade of IL-2 activity. Additionally, lenalidomide enhanced NK and NKT-like cell-mediated natural cytotoxicity against leukemia cells from patients. 
Lenalidomide also upregulated CD20 expression on leukemia cells. Consequently, it had a synergistic effect with rituximab on promoting antibody-dependent cell-mediated 
cytotoxicity against leukemia cells.
Conclusions: The activation of the immune system is a key process underlying the therapeutic effect of lenalidomide in CLL. These observations provide a rational support for the use 
of lenalidomide, alone or in combination with rituximab, to treat this disease.
This work was supported by the Spanish grants of Fondo de Investigaciones Sanitarias (Instituto Carlos III) PS09/00420 and PI12/01280 and the Celgene Corporation.

P.C.02.18
Marker negative cells residing in the lymphocyte gate

K. de Jonge1, P. Baumgaertner1, D. Speiser1,2; 
1Ludwig Center for Cancer Research of the University of Lausanne (LICR@UNIL), Lausanne, Switzerland, 2Dept. of Oncology, University Hospital Center (CHUV), Lausanne, Switzerland.

In peripheral blood mononuclear cells (PBMCs) of healthy donors and cancer patients, we regularly identify a population of unknown cells that fall in the lymphocyte gate, based on 
the FSC/SSC plot obtained by flow cytometry. They are negative for all major lymphocyte markers. We noticed those cells while gating for NK cells (CD56 vs CD16) after excluding 
CD3, CD14 and CD19 positive cells. Aside from the usual CD56bright and CD56dim / CD16 NK cells, there was a third population negative for these markers, ranging between 1% and 
5% of the cells in the lymphocyte gate. These cells are all negative for CD15, NKp46, CD11c, and TCRαβ. Only small fractions of them are pDCs (CD123+) and cDC1s (CD141+). Also, 
Innate Lymphoid Cells (ILCs) make up only a small fraction, as CD127 is expressed in only about 10% of these cells. We have not yet assessed markers for hematopoietic stem cells, 
which are however rare, usually below 0.1% of PBMC. We conclude that a marker negative cell population exists in human PBMCs, with a frequency ranging between 0.5% and 2.5% of 
the cells in the lymphocyte FSC/SSC gate. Due to the lack of a positive marker, it is difficult to characterize this population in further detail. Nevertheless, further studies are warranted 
to clarify their identity and roles, and eventual alterations in patients. This research was realised with grants from SwissTransMed (KIP 18) and the Solidar-Immun Foundation.

P.C.02.19
The SUMOylation pathway regulates PVR surface expression in Multiple Myeloma cells

M. Rosa1, B. Zitti1, L. Quatrini1, C. Fionda1, H. Stabile1, M. Cippitelli1, A. Gismondi1, A. Santoni1,2, R. Paolini1,2; 
1Sapienza University of Rome, Rome, Italy, 2Institute Pasteur-Fondazione Cenci Bolognetti, Rome, Italy.

Introduction: Poliovirus receptor (PVR) is a nectin-like molecule that mediates cell-cell contacts and adhesion to extracellular matrix. It is often up-regulated on tumor cells, including 
Multiple Myeloma (MM) cells, where it binds to DNAX accessory molecule1 (DNAM1) activating receptor on human natural killer (NK) cells contributing to tumor immune surveillance.
The aim of this study is to investigate whether post-translational modifications regulate PVR expression on MM cells, focusing on SUMOylation pathway that was found to be up-
regulated in MM patients.
Material and Methods: The characterization of PVR expression on malignant plasma cells and on MM cell lines was performed by immunofluorescence and FACS analysis. The PVR 
compartimentalization was evaluated by confocal microscopy. SUMOylation pathway inhibition was achieved by means of Ginkgolic acid treatment and shRNA targeting the E2 
enzyme UBC9. Patient plasma cells and MM cell lines susceptibility to NK cell cytotoxicity was evaluated by CD107a expression or 51Cr release.
Results: We demonstrate that PVR is mainly found as intracellular pool in patient plasma cells and MM cell lines. Moreover, inhibition of the SUMOylation pathway causes a 
redistribution of the intracellular pool of the protein, resulting in up-regulation of PVR surface expression that renders MM cells more susceptible to DNAM1-dependent NK cell 
cytotoxicity. We are currently investigating the contribution of PVR expression in MM cell adhesion to bone marrow stromal cells.
Conclusions: Our results demonstrate that the SUMOylation pathway prevents PVR surface expression on MM cells, thus decreasing the capability of NK cells to recognize and kill 
malignant cells.

P.C.02.20
A pilot investigation of intracellular signalling molecules required for Natural Killer cell activity in Myalgic Ecephalomyelitis/Chronic Fatigue Syndrome patients

T. K. Huth1,2, E. W. Brenu1,2, D. R. Staines1,2, S. M. Marshall-Gradisnik1,2; 
1National Centre for Neuroimmunology and Emerging Diseases, Menzies Health Institute, Griffith University, Southport, Australia, 2School of Medical Science, Griffith University, Southport, 
Australia.

Introduction: Cytotoxic and cytokine effector functions of innate Natural Killer (NK) cells is stringently controlled through receptor ligand interactions. Following ligation of activating 
receptors, phosphorylation of molecules from the Src kinase family initiates intracellular signalling cascades to activate NK cells and mediate NK cell function. Reduced cytotoxic 
function of NK cells has consistently been reported in Myalgic Ecephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) patients, however intracellular signalling pathway has yet to be 
investigated. The purpose of this study was to examine the Src intracellular signalling pathways from ME/CFS patients as a potential mechanism for reducing NK cell function in ME/
CFS patients.
Materials and Methods: 20 CFS/ME patients meeting the 1994 Fukuda definition for CFS/ME and 20 non-fatigued controls were included in the study. Peripheral blood mononuclear 
cells (PBMCs) were isolated according to density gradient centrifugation and incubated with phorbol myristate acetate for 15 minutes to induce phosphorylation. The cells were 
subsequently fixed, permeabilised, stained for phosphorylated proteins and analysed using flow cytometric methods.
Results and conclusions: Preliminary data suggests that differences between the ME/CFS and control cohort suggest that intracellular signalling molecules from the Src kinase family 
may contribute to the reduced NK cell activity reported in ME/CFS patients.

P.C.02.21
NK cell antibody-mediated response against Epstein-Barr virus: role of the NKG2Cbright NK cell subset.

M. López-Montañés1, J. Sintes1, M. Costa-Garcia1, A. Muntasell2, M. López-Botet1,2; 
1Universitat Pompeu Fabra, Barcelona, Spain, 2Institut Hospital del Mar d´Investigacions Mèdiques, Barcelona, Spain.

Epstein-Barr virus (EBV) is a γ-herpesvirus highly prevalent worldwide. EBV infection is generally asymptomatic although it has been associated to the development of B cell and 
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epithelial malignancies. Among the herpesviruses commonly co-infecting human population, cytomegalovirus (HCMV) can stably reshape the individual NK cell repertoire promoting 
the expansion of mature NKG2C+ NK-cells displaying enhanced antibody-dependent activation.
In the present study, we have evaluated the interplay between specific serum antibodies and the NKG2C+ NK cell subset in the NK cell response against Epstein-Barr virus (EBV)-
transformed B cells.
Upon co-culture with EBV-infected B cells in lytic cycle, the frequency of NK cells degranulating was low and dominated by NKG2A+ NK cell subset, despite the allogeneic nature 
of the experimental system. Under these conditions, a greater NK cell activation (degranulation, TNF-α and IFN-γ production) was detected in the presence of serum from EBV(+) 
individuals. Evaluation of ADCC responses against latently infected cells was hampered by the dominant recognition of gp350 adsorbed on the surface of EBV-transformed B cells in 
vitro. The NKG2Cbright NK-cell subset participated in EBV-specific ADCC responses, displaying comparable degranulation but enhanced TNF-α secretion as compared to NKG2C- NK 
cells, despite HLA class I surface expression in EBV(+) B cells .
These results highlight the susceptibility of EBV-infected cells to antibody-mediated NK cell recognition. Further studies are required to evaluate the putative influence of HCMV co-
infection in the NK cell-mediated responses to EBV.

P.C.02.22
Killer-cell Immunoglobuline-like receptors on Natural killer and CD8 T cells in melanoma patients

H. Martinez-Banaclocha1, L. Gimeno1, M. Bernardo-Pisa1, J. Bolarin1, M. Muro1, R. Lopez-Hernandez1, B. Las Heras-Ferre1, M. Moya-Quiles1, A. Minguela1, A. Mrowiec1, I. Legaz2, J. Frias3, A. 
Garcia Alonso1, M. Alvarez-Lopez1, J. Martinez-Escribano3, J. Campillo1; 
1Immunology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB. Murcia, El Palmar, Spain, 2Department of Social and Health Sciences, Area of Legal and Forensic Medicine. 
University of Murcia, El Palmar, Spain, 3Dermatology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB. Murcia, El Palmar, Spain.

Introduction: Cutaneous melanoma is a malignant neoplasm of melanocytes characterized by an often undesirable clinical outcome. CD8 T-lymphocytes and natural killer (NK) cells 
are believed to be important effector cells involved in eliciting a protection against melanoma. The cytotoxic activity of these effector cells is regulated by the balance between 
activating and inhibitory signals, which are mediated by a group of receptors originally described on NK cells, among them killer-cell immunoglobulin-like receptors (KIR).
Materials and methods: Peripheral blood mononuclear cells from 45 patients diagnosed with melanoma and 29 healthy individuals were assesed by multicolor flow cytometry using a 
FACSCanto II flow cytometer (BD). Data were analyzed by using a one-way ANOVA test.
Results: We found a significant increase of CD56+dim NK cells in melanoma patients compared to healthy controls (P<0.05). This increase was mainly due to those NK cells expressing 
CD158a/h receptors. Interestingly, we observed a significant increase of both KIR2DL1-/2DS1+ and KIR2DL1+/ 2DS1+ NK cells in melanoma patients compared to the control group 
(P=0.042 and P=0.028, respectively). We also found an increase of KIR2DS1+/2DL1-/2DL2/S2/S3-3DL1- NK cells in melanoma patients compared to the control group (P=0.015). 
Remarkably, the increase of this KIR2DS1+ NK cell population was observed in the early stages of the disease.
Conclusions: Our results suggest that CD56+dim NK cells expressing the activating KIR2DS1 receptor appear to be involved in early immune response to melanoma.

P.C.02.22
Natural killer cell response to lentiviral gene delivery provides novel perspectives on the development of gene therapy applications

C. Sayitoglu1,2, A. D. Duru3,4, M. Chrobok3,4, C. Chiang4, A. Parlar1,2, G. H. Senturk1,2, B. Erman1, E. Alici3,4, T. Sutlu2; 
1Sabanci University, Istanbul, Turkey, 2Sabanci University Nanotechnology Research and Application Center, Istanbul, Turkey, 3Karolinska Institutet, Stockholm, Sweden, 4Vaccine and Gene 
Therapy Institute of Florida, Port St. Lucie, FL, United States.

Natural Killer (NK) cells are members of the lymphocytic lineage that have an essential role in immunosurveillance against tumors and infected cells. The potential of using NK cells for 
cancer immunotherapy continues to inspire research on various perspectives ranging from ex vivo activation/expansion to genetic modification for maximizing the anti-tumor activity 
of NK cell-based immunotherapy approaches.
Genetic modification of NK cells can be carried out with lentiviral vectors, however the gene transfer efficiency is markedly lower when compared to other immune cells. We have 
hypothesized that the innate antiviral defense systems in NK cells restrict lentiviral vector entry and the inhibition of these signals can lead to better gene delivery.
Our results show that blocking the intracellular antiviral defense mechanisms by inhibiting the TBK1/IKKε kinase complex that acts downstream of RIG-I, MDA-5 and TLR3, provides a 
significant increase in the efficiency of lentiviral gene delivery to NK cells. RNA sequencing analysis of the differential gene expression profile during lentiviral vector entry to NK cells 
in the presence or absence of the inhibitor BX795 has provided a detailed map of pathways that trigger antiviral responses against gene therapy vectors.
In this study, we present the analysis of the NK cell response to lentiviral gene delivery and our efforts to modulate these pathways in order to increase gene delivery efficiency, not 
only in the specific case of NK cells but also for applications in gene therapy protocols with other cell types.

P.C.03 Innate Lymphocytes

P.C.03.01
Activation of group 2 innate lymphocytes is T cell dependent in house dust mite-mediated allergic airway inflammation in mice

B. Li1, M. De Bruijn1, M. Lukkes1, I. Tindemans1, I. Bergen1, M. Brem1, D. Beerens1, A. Kleinjan1, H. Fehling2, R. W. Hendriks1; 
1Erasmus MC Rotterdam, Rotterdam, Netherlands, 2University Clinics Ulm, Ulm, Germany.

Introduction: Both T helper 2 (Th2) cells and group 2 innate lymphocytes (ILC2) play a central role in the pathogenesis of allergic asthma through the production of Th2 signature 
cytokines including IL-5 and IL-13. However, it is currently unclear how mutually dependent these cell types are and how they collaborate in airway inflammation.
Materials and Methods: We investigated the kinetics of ILC2 and T cell activation in allergic airway inflammation by analyzing mice at various time points after local sensitization and 
challenge with house dust mite (HDM). In these experiments, we included (i) GATA3 heterozygous mice (characterized by severely reduced ILC2 numbers) and (ii) GATA3-YFP reporter 
mice, enabling investigation of the localization of GATA3-expressing ILC2 in the lung.
Results: Upon HDM challenge, sensitized wild-type mice developed allergic airway inflammation, as evidenced by an eosinophilic infiltrate in the bronchoalveolar lavage fluid that also 
contained ILC2 and Th2 cells. Airway inflammation was reduced in GATA3 heterozygous mice. Interestingly, HDM-challenge only induced ILC2, if mice were previously sensitized with 
HDM. Kinetic experiments showed that the activation of T cells preceded ILC2 activation. Moreover, in targeted mouse strains in which T cells were deficient in proliferation and Th2 
cytokine production, no ILC2 induction was found. Confocal microscopy studies provided evidence for close proximity of ILC2 and Th2 cells in the lung.
Conclusion: Our findings show that ILC2 activation in HDM-mediated allergic airway inflammation in mice is dependent on the presence of concomitantly activated T cells.
Partly Supported by Lung Foundation Netherlands (Grant 3.2.12.067)

P.C.03.02
NKG2D promotes B1a cell development and enhances protection against bacterial infection

M. Lenartić1, V. Jelenčić1, F. Wensveen1, M. Ožanić2, V. Mrvčić2, S. Jurković3, M. Šantić2, B. Polić1; 
1Department of Histology and Embryology, Faculty of Medicine, University of Rijeka, Rijeka, Croatia, 2Department of Microbiology, Faculty of Medicine, University of Rijeka, Rijeka, Croatia, 
3Department of Oncology, University Hospital Rijeka, Rijeka, Croatia.

In our previous study we observed impaired B cell compartment in NKG2D-deficient mice (Zafirova et al., Immunity, 2009). More specific analysis revealed significant reduction of 
B1a cell population in peritoneal and pleural cavity. Additional confirmation of this phenomenon was obtained by analysis of mice deficient for either DAP10 or DAP12, two NKG2D 
signalling adaptor proteins. In both mouse strains we found reduced B1a cell population in comparison to controls. Since NKG2D expression was not found on any mature or precursor 
B cell population, we assumed that NKG2D operates earlier in the development. Mixed bone marrow chimeras showed that NKG2D-deficient precursor cells have reduced intrinsic 
capacity to generate B1a cells. Conditional deletion of Klrk1 at proB stage (Klrk1flox/flox x Mb1-Cre mice) did not show any reduction of B1a cell population, which indicated that NKG2D 
operates at earlier stage of lymphcyte development. Finally, we tested functional relevance of the reduced B1a population in Klrk1-/- mice. NKG2D-deficient mice were less efficient in 
response to TI-2 antigen TNP-Ficoll by producing less IgM and IgG3 antibodies and specific plasma cells. Furthermore, Klrk1-/- mice were more susceptible to the gram-negative sepsis 
caused by the cecal ligation and puncture as well as to Francisella novicida infection.
In summary, our findings show that NKG2D specifically promotes B1a cell development and thus increases immune capacity to fight against bacterial infections.

P.C.03.03
Primary and chronic HIV infection differently modulates mucosal Vδ1 and Vδ2 T-cells differentiation profile and effector functions

E. Cimini, C. Agrati, G. D’Offizi, C. Vlassi, R. Casetti, A. Sacchi, R. Lionetti, V. Bordoni, N. Tumino, P. Scognamiglio, F. Martini; 
National Institute for Infectious Diseases, Rome, Italy.

Introduction: Gut-associated immune system has been identified as a major battlefield during the early phases of HIV infection. Gammadelta T-cells, deeply affected in number and 
function after HIV infection, are able to act as a first line of defence against invading pathogens by producing antiviral soluble factors and by killing infected cells. Despite the relevant 
role in mucosal immunity, few data are available on gut-associated gammadelta T-cells in HIV infection. Aim of this work was to evaluate how primary (P-HIV) and chronic (C-HIV) HIV 
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infection affects differentiation profile and functionality of circulating and gut-associated Vdelta1 and Vdelta2 T-cells.
Material and methods: circulating and mucosal cells were isolated from whole blood and residual gut samples from HIV-subjects with P-HIV and C-HIV and from healthy donors (HD). 
Differentiation profile and functionality were analyzed by multiparametric flow cytometry.
Results: P-HIV and C-HIV were characterized by an increase in Vdelta1T-cells both in circulating and mucosal compartments. In P-HIV mucosal Vdelta1 T-cells expressed high levels of 
CD107a, suggesting a effector cytotoxic capability of these cells in the early phase of infection that was lost in C-HIV. P-HIV induced an increase in circulating effectors Vdelta2 T-cells 
in comparison to C-HIV and HD. P-HIV as well as HD were characterized by the ability of mucosal Vdelta2 T-cells to spontaneously produce IFN-gamma that was lost in C-HIV.
Conclusions: Our data showed for the first time a functional capability of mucosal Vdelta1 and Vdelta2 T-cells during P-HIV that was lost in C-HIV, suggesting exhaustion mechanisms 
induced by persistent stimulation.

P.C.03.04
IL-33 regulates liver inflammation by expansion of group 2 innate lymphoid cells and amplifying regulatory T cells

K. Karimi, K. Neumann, J. Meiners, R. Voetlause, W. Dammermann, S. Lüth, C. Wegscheid, G. Tiegs; 
University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Introduction: IL-33 functions as an alarmin in response to tissue damage driving anti- or pro-inflammatory immune reactions under different pathophysiological conditions. High levels 
of IL-33 in the serum of patients with certain liver diseases suggest a role for IL-33 in pathogenesis of liver disorders. We employed a murine model of Concanavalin (Con)A-induced 
hepatitis to explore the immunoregulatory role of IL-33 in the inflamed liver.
Materials and Methods: Mice intravenously received Con A. Liver injury was quantified by plasma activity of alanin transaminase and histology. Cytokine levels were analyzed by 
quantitative RT-PCR and ELISA. IL-33 was injected intraperitoneally. MACS/FACS strategies were used for cell transfer. ILC2s were depleted by anti-CD90.2 antibody.
Results: Liver mRNA expression of IL-33, as well as both percentages and total numbers of ILC2s and Tregs, were increased following Con A administration. Interestingly, accumulation 
of both cell populations was accompanied with increased levels of IL-33 receptor ST2. Elevated levels of Th2-associated cytokines IL-5 and IL-13 were found in serum and liver of Con 
A-treated mice and both cytokines were mainly detected in ILC2s. Furthermore, sequential administration of IL-33 led to expansion of hepatic ILC2s and Tregs and protected against 
Con A-induced liver injury. Adoptive transfer of ST2+ ILC2s increased the severity of hepatitis, whereas transfer of ST2+ Tregs suppressed inflammation. Moreover, ILC2 depletion 
revealed reduced liver inflammation.
Conclusion: IL-33 has a dual function in Con A-induced hepatitis, acting on ILC2s in order to promote disease pathology, while concurrently regulating inflammatory responses by 
eliciting the generation of ST2+ Tregs.

P.C.03.05
Human cutaneous Vδ1+ T cells: immunosurveillance and local checkpoint control

O. Nussbaumer1, R. Woolf1, A. Hayday1,2; 
1King’s College London, London, United Kingdom, 2The Francis Crick Institute, Lincoln’s Inn Fields Laboratories, London, United Kingdom.

Introduction: The human skin comprises large numbers of tissue-resident immune cells playing key roles in tissue homeostasis. Given that epithelial Vγ5+Vδ1+ T cells in murine skin 
provide a paradigm for rapid lymphoid responses to tissue dysregulation, we sought evidence for parallels within human skin. Such responses have never been properly considered in 
the context of skin inflammation, atopy, and/or malginancy.
Methods: Protocols were established to isolate and characterise lymphocytes from normal human skin, and their cross-talk with autologous fibroblasts.
Results: Human skin-resident lymphocytes contained a notable γδ T cell population primarily expressing the Vδ1 TCR. They were predominantly CD25 negative but expressed the 
activatory receptor NKG2D and the Th1 markers TIM3 and T-bet. Concordant with this, Vδ1 T cells produced IFN-γ, TNF-α and CCL4 but not IL-17 upon multiple stimuli, including 
NKG2D ligands. Given these innate-like responses to “stress”, we hypothesised that such cells must ordinarily be regulated by a local checkpoint. Accordingly, we provide evidence 
that human skin-resident γδ T cells respond to release from such checkpoint by up-regulating Ki-67 and CD25; by producing Th1 and atopic cytokines; and by executing strong 
cytotoxicity against various transformed epithelial cell lines; all dependent upon the TCR signalling cascade.
Conclusion: Human skin-resident Vδ1 T cells show rapid innate-like function that is strictly controlled in the context of local tissue. This places Vδ1 T cells in the afferent phase of the 
immune response, and identifies a local checkpoint that may be of particular biological and clinical relevance to atopy, inflammation, and tumour immunosurveillance.

P.C.03.06
Analysis of novel reporter mice for ILC fate-mapping in health and disease

M. Kindermann, T. Mchedlidze, M. Neurath, S. Wirtz; 
Medical Department 1, Erlangen, Germany.

In recent years the newly described lineage of innate lymphoid cells (ILCs) emerges to be critical in several diseases in humans and mice. ILCs are particularly enriched at mucosal 
barriers and are involved in anti-pathogen immunity and tissue homeostasis and repair. The population of ILCs is composed of three subgroups which are specified according to their 
expression profile of transcription factors and cytokines. However, the ex and in vivo identification and characterization of ILCs remains challenging. Here, we analyzed mice that 
express the fluorescent reporter proteins eYFP and tdTomato under control of the transcription factor RORα for their potential as ILC fate-mapping mice.
Interestingly, FACS analysis revealed that intestinal T-bet+ ILC1, RORγt+ ILC3 and particularly Gata3+ ILC2s are profoundly labelled by the reporter genes. Moreover, by using advanced 
in vivo and in vitro optical imaging (confocal microscopy, Spectrum CT imaging, acusto-optical imaging) we were able to identify intestinal compartments with clustered reporter 
gene signals (Peyer’s and cecal, crypto patches, innate lymphoid follicles). Moreover, IL-33 overexpression leads to an expansion of ILC2s in a variety of organs which is accompanied 
by an increase of reporter gene expressing Lin-/Gata3+/KLRG1+ ILC2s. Furthermore, an substantial increase in reporter gene activity could be observed in lung residing ILC2s as a 
consequence of Nippostrongylus brasilienesis infection or papain-induced lung inflammation.
Conclusion: RORα-Cre based ILC fate-mapping mice are suitable tools for efficiently labeling ILCs in a variety of organs and mouse models for a more precise identification of the ILC-
lineage.

P.C.03.07
Group 2 innate lymphoid cells express functional NKp30 receptor inducing type 2 cytokine production

M. Salimi1, L. Xue1, H. Jolin2, C. Hardman2, D. J. Cousins3, A. N. McKenzie2, G. S. Ogg1; 
1Oxford University, Oxford, United Kingdom, 2MRC Laboratory of Molecular Biology, Cambridge, United Kingdom, 3Department of Infection, Immunity and Inflammation, NIHR Leicester 
Respiratory Biomedical Research Unit, Leicester, United Kingdom.

Group 2 innate lymphoid cells (ILC2) are important in effector functions for eliciting allergic inflammation, parasite defence, epithelial repair and lipid homeostasis. ILC2 lack 
rearranged antigen-specific receptors, and while many soluble factors such as cytokines and lipid mediators can influence ILC2, direct interaction of these cells with microenvironment 
and other cells has been less explored. Natural cytotoxicity receptors are expressed by subsets of ILC1 and ILC3 and thought to be important for their effector function, but have 
not been shown to be expressed by ILC2. Therefore, we sought to investigate the expression and functional properties of the natural cytotoxicity receptor NKp30 on human group 2 
innate lymphoid cells.
A subset of ex vivo and cultured ILC2 express NKp30 that upon interaction with its cognate activatory ligand B7-H6 induces rapid production of type 2 cytokines. This interaction can 
be blocked by NKp30 blocking antibody and an inhibitory ligand, galectin-3. Higher expression of B7-H6 was observed in lesional skin biopsies of patients with atopic dermatitis; and 
incubation of keratinocytes with pro-inflammatory and type 2 cytokines upregulated B7-H6 leading to increased ILC2 cytokine production. NKp30-B7-H6 interaction is a novel cell 
contact mechanism that mediates activation of ILC2 and identifies a potential target for the development of novel therapeutics for atopic dermatitis and other atopic diseases.

P.C.03.08
NCR+ILC3 concentrate in human lung cancer and associate with intratumoral lymphoid structures

P. Carrega1, F. Loiacono1, E. Di Carlo2,3, A. Scaramuccia4, R. Conte4, B. Morandi5, M. C. Mingari4,5, L. Moretta1, G. Ferlazzo6,7; 
1Giannina Gaslini Institute, Genoa, Italy, 2Department of Medicine and Sciences of Aging, “G. d’Annunzio” University, Chieti, Italy, 3Centro di Scienze dell’Invecchiamento, Fondazione 
Universita` “G. d’Annunzio”, Chieti, Italy, 4IRCCS-Azienda Ospedaliera Universitaria San Martino/IST-Istituto Nazionale per la Ricerca sul Cancro, Genoa, Italy, 5Department of Experimental 
Medicine, University of Genova, Genoa, Italy, 6Laboratory of Immunology and Biotherapy, Department of Human Pathology, University of Messina, Messina, Italy, 7Cell Therapy Program, 
Azienda Ospedaliera Universitaria Policlinico “Gaetano Martino”, Messina, Italy.

Tertiary lymphoid structures (TLS) are a common finding in non-small-cell lung cancer (NSCLC) and are predictors of favorable clinical outcome. Here we show that NCR+ Innate 
Lymphoid Cells (ILC)3 are present in the lymphoid infiltrate of human NSCLC and are mainly localized at the edge of tumor-associated TLS. This intra-tumoral lymphocyte subset is 
endowed with lymphoid tissue inducing properties and, upon activation, produces IL-22, TNF, IL-8, IL-2 and activates endothelial cells. Tumor-NCR+ILC3 may interact with both lung 
tumor cells and tumor-associated fibroblasts, resulting in the release of cytokines primarily upon engagement of the NKp44 activating receptor. 



150 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

In patients, NCR+ILC3 are present in significantly higher amounts in stage I/II NSCLC than in more advanced tumor stages and their presence correlate with the density of intratumoral 
TLS. Our results indicate that NCR+ILC3 accumulate in human NSCLC tissue and might contribute to the formation of protective tumor-associated TLS.

P.C.03.09
B lymphocytes participate on innate immune response against intracellular bacterial pathogen Francisella tularensis

Z. Krocova; 
FMHS UO, Hradec Kralove, Czech Republic.

Introduction: Francisella tularensis, as an intracellular bacterial pathogen, adhere, interact, and enter the range of phagocytic and non-phagocytic cells. The role of B lymphocytes in 
the course of F. tularensis infection was studied.
Material and methods: Fluorescent microscopy and flow cytometry was used to describe the entry into B cells in vitro. The infected subtypes of B lymphocytes, activating markers on 
their surface, production of cytokines by sorted B cells and APC function of B cells were studied on in vivo i.p. murine model.
Results: Vaccine strain F. tularensis LVS is able to adhere and even to enter the human (Ramos), mouse (A20), and mouse CD19+ B cells where survive in non-replicative state.
The entrance of F. tularensis into B cells is mediated by the BCR and CR1/2 and dependent on fluidity with active participation of Francisella itself. The in vivo analysis demonstrated 
that the peritoneal B cells are almost infected, overexpresses MHC II, CD25, CD54, CD69, CD71, CD80 and CD86, present antigen and produce specific antibodies very early (12 and 
24 h) after infection. At the same intervals sorted CD19+ cells from peritoneum of infected mice produce proinflammatory cytokines IL-1β, TNF-α, IFN-γ, IL-12, IL-17, IL-23, anti-
inflammatory IL-4 and IL-10 and pleotropic cytokine IL-6. Conclusion: Thus, considering the protective efficacy of circulating antibodies, production of cytokines, and potent antigen-
presenting function of B cells, B cell-mediated, as well as T cell-mediated immunity plays an equivalent role in control of F. tularensis infection in mice.
Acknowledgement: Grant Agency of Czech Republic No P302/11/1631

P.C.03.10
Emerging role of innate lymphocytes (ILCs) in immune dysregulation in murine model of leaky SCID/Omenn syndrome

K. Csomos1, S. Yu2, B. Ujhazi1, B. Causton1, C. Dahlberg3, L. Westerberg3, B. Medoff1, M. Colonna4, L. D. Notarangelo5, J. E. Walter1,6,5; 
1Center for Immunology and Inflammatory Diseases, Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States, 2Department of Medical Oncology, Dana-Farber 
Cancer Institute and Harvard Medical School, Boston, MA, United States, 3Department of Microbiology, Tumor and Cell Biology, Karolinska Institute, Stockholm, Sweden, 4Department of 
Microbiology, Tumor and Cell Biology, Karolinska Institute, St. Louis, MO, United States, 5Division of Immunology, Children’s Hospital Boston, Harvard Medical School, Boston, MA, United 
States, 6Division of Pediatric Allergy/Immunology, Massachusetts General Hospital for Children, Boston, MA, United States.

Introduction: Hyperinflammation is the hallmark of Omenn syndrome (OS). Patients with OS have highly restricted T and B cell repertoire secondary to impaired V(D)J recombination 
with low Rag activity. Hyperinflammation was solely contributed to the overactivation of this oligoclonal T cell compartment, previously identified in the skin and colon of patients in 
OS and observed in mice by our group. Although, role of a dysregulated innate immune system and environmental triggers has not been fully investigated. Homozygous rag1S723C/S723C 

(mut/mut) mouse model of leaky SCID/OS provides a unique opportunity to investigate role of the innate immune system, in particular innate lymphoid cells (ILCs) and environmental 
triggers in the pathogenesis of hyperinflammation in OS.
Material and Methods: In lung and colon, ILCs were assessed for their presence and state of activation in mut/mut mice by flow cytometry at steady state and after high and low-dose 
TLR3 stimulation mimicking acute and chronic viral infections, respectively.
Results: Increased presence of ILC2s was noted in the lung of mut/mut mice that was further enhanced after acute high dose and chronic low dose TLR3 stimulation. Both type of TLR3 
stimulation increased the capacity of ILCs to produce type-2 cytokines (IL-5 and IL-13) accompanied by increased eosinophil and neutrophil infiltration.
Conclusions: Our data suggest that ILCs may contribute to the pathogenesis of hyperinflammation in our murine model of Leaky SCID/OS.

P.C.03.11
Characterization and quantification of innate lymphoid cell subsets in human lung tissue

S. Provoost, K. C. De Grove, F. M. Verhamme, K. R. Bracke, G. F. Joos, T. Maes, G. Brusselle; 
Ghent University Hospital, Ghent, Belgium.

Rationale: Innate lymphoid cells (ILC) are a new family of innate immune cells that have emerged as important regulators of tissue homeostasis and inflammation. However, limited 
data are available concerning the relative abundance and characteristics of ILC in the human lung.
Methods: We characterized and enumerated the different ILC subsets in human lung tissue by multi-color flow cytometry.
Results: Within the CD45+ Lin- CD127+ pulmonary ILC population, we identified group 1 (ILC1), group 2 (ILC2) and group 3 (ILC3) innate lymphoid cells using specific surface markers 
(i.e. IL12Rβ2, CRTH2 and CD117 respectively) and key transcription factors (i.e. T-bet, GATA-3 and RORγT respectively). Based on the presence of natural cytotoxicity receptor NKp44 
(NCR), ILC3 were further subdivided in NCR+ and NCR- ILC3. In addition, we demonstrated the production of signature cytokines IFN-γ, IL-5 and IL-17A, IL-22 in the pulmonary ILC 
population. Importantly, we observed a tendency to a higher frequency of NCR- ILC3 in lungs of patients with chronic obstructive pulmonary disease (COPD) compared with controls.
Conclusion: Our results show for the first time that the three main ILC subsets are present in human lung tissue and that their relative abundance tends to alter in COPD, which could 
implicate an involvement of ILC in the pathogenesis of chronic respiratory lung diseases.
Funding: This project is supported by Belgian IAP P7/30, BOF/GOA and FWO-Vlaanderen. Sharen Provoost is a postdoctoral researcher of FWO-Vlaanderen.

P.C.03.12
Group III innate lymphoid cells regulate T cell-independent antibody response and natural antibody production

M. Miyajima1, G. Magri2, A. Mortha3, M. Merad3,4, A. Cerutti2,4,5, S. Fagarasan1; 
1Laboratory for Mucosal Immunity, RIKEN Center for Integrative Medical Sciences, RIKEN Yokohama,, Yokohama, Japan, 2Institut Hospital del Mar d’Investigacions Mèdiques, Barcelona, 
Spain, 3Tisch Cancer Institute, Department of Medicine, Icahn School of Medicine at Mount Sinai, New York, New York, NY, United States, 4Immunology Institute, Department of Medicine, 
Icahn School of Medicine at Mount Sinai, New York, New York, NY, United States, 5Department of Pathology, Hospital del Mar, Universitat Autònoma de Barcelona and Universitat Pompeu 
Fabra, Barcelona, Spain.

Introduction:
Innate lymphoid cells (ILCs) regulate stromal cells, epithelial cells and cells of the immune system, but their effects on B cells and antibody responses are poorly understood. In present 
study, we examined whether ILCs regulate T-independent (TI) antibody responses and natural antibody production.
Material and Methods:
RORγtKO mice, CD3,RORγt DKO mice, ILC-depleted mice were used as ILC3-defecient mouse models. BM from Rag1 and RORγt were transferred into γ-irradiated RORγtKO mice 
and used as ILC3-reconstituted mice. ILC3-transferred Rag1,IL2rγ DKO mice were also used as ILC3-reconstituted mice. Immunogloblin concentrations in sera were determined 
by ELISA. Populations of B cells, plasmablasts, and plasma cells were analyzed by flow cytometry. Localization of plasma cells was determined by immunohistochemistry. Gene-
expression levels in ILC3s were determined by RT-PCR.
Results:
Concentrations of IgG3 in sera and numbers of IgG3+ plasmablasts and plasma cells were decreased in ILC3-deficient mice model. TNP-specific IgG3 titers after TNP-FICOLL 
immunization were also decreased in the models. Concentrations of IgG3 in sera and numbers of IgG3+ plasmablasts and plasma cells were recovered in ILC3-reconstituted mice. 
GMCSF and B cell survival factors were highly expressed in ILC3s. Numbers of neutrophils in spleen were decreased in ILC3-deficient mice model while they were recovered in ILC3-
reconstituted mice. Adoptive transfer of ILC3s from WT mice, but not from GMCSF KO mice recovered neutrophil number in ILC3-defecient mice. Depletion of neutrophil results in 
decreased number of IgG3+ plasma cells and IgG3 concentration in sera.
Conclusions:
ILC3s and neutrophils cooperatively regulate TI antibody responses and natural IgG3 production.

P.C.03.13
Innate lymphoid cells: novel players in human anti-tumor immunity?

B. Salomé1, S. Trabanelli1, K. Michaud2, P. Mangin2, M. Chevalier3, S. Abed Maillard4, L. Cagnon4, J. Rivals5, D. E. Speiser1,4, L. Derré3, P. Mathevet6, L. Kandalaft4, G. Coukos1,4, P. Romero1, C. 
Jandus1; 
1Ludwig Center of the University of Lausanne, Lausanne, Switzerland, 2Centre Universitaire Romand de Médecine Légale (CURML), University Hospital (CHUV), Lausanne, Switzerland, 
3Department of Urology, University Hospital (CHUV), Lausanne, Switzerland, 4Department of Oncology, University Hospital (CHUV), Lausanne, Switzerland, 5Department of Otolaryngology 
and Head and Neck Surgery, University Hospital (CHUV), Lausanne, Switzerland, 6Department of Gynecology, University Hospital (CHUV), Lausanne, Switzerland.

Innate Lymphoid Cells (ILCs) were recently identified as a distinct family of lymphocytes playing an important role in immunity. In contrast to adaptive lymphocytes, ILCs are devoid 
of antigen receptors and are stimulated by the cytokine environment. They are divided into 3 subgroups that mirror the functional specialization of CD4 T cells. ILCs were shown 
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to cross talk with other immune cells and to influence tumor growth in mouse models. Yet, they remain poorly characterized in humans. In this study, we undertook an extensive 
characterization of ILCs by flow cytometric analysis of peripheral blood mononuclear cells and tissue cells from 47 healthy donors, cadaveric donors and patients with breast, ovarian, 
colon, kidney, bladder, head and neck cancer and melanoma.
Total ILCs represent 0.4% of peripheral blood lymphocytes in healthy donors and their proportion significantly decreases with age, while it is gender-independent. ILCs were also 
found in a broad range of healthy tissues from cadaveric donors and showed an organ-dependent subset distribution.
To show that human ILCs sense danger- and pathogen-associated signals, we determined their cytokine response upon Toll-like receptors agonists stimulation.
Finally, we analyzed ILCs in cancer patients. Cytokine-producing ILCs infiltrate solid tumors in a comparable manner as healthy tissues, despite dysregulation of their proportions and 
cytokines production in peripheral blood. Expression of ectonucleotidases and activation/inhibitory and death receptors is also modulated on ILCs from peripheral blood and tumor 
tissue.
Overall, these results provide valuable clues on the possible involvement of ILCs in human anti-tumor immune response.

P.C.03.14
Redefining ILC populations in human tissues and implication in cancer

Y. Simoni; 
A*STAR SIgN, Singapore, Singapore.

Using mass-cytometry we have broadly profiled and quantified the ILC composition of nine-different normal human tissues and two-different types of cancer.
We observe that ILC1 cells are an amorphous population with phenotypic profiles overlapping with various NK subsets. Intra-epithelial ILC1(ieILC1) cells overlap with NK 
cells in their expression of transcription factors as well as cytokines. Our data show that human ILC subsets are mostly similar to that reported in mice with a number of clear 
exceptions. Compositional and phenotypic variation of ILC subsets between tissues and between donor samples was also assessed and from this our data show that ILC 
composition varies dramatically between tissues. The phenotypes of these cells are fairly consistent with some remarkable exceptions in terms of activation markers such as 
2B4,CD160,ICOS,NKp44,CD69. To begin to address roles in cancer, ILCs from normal vs. tumor tissue was compared for both colorectal and lung cancer. In lung cancer, the proportion 
of ieILC1,ILC2andILC3 were markedly increased in frequency compared to NK cells in the tumor as compared to surrounding normal tissue. In contrast, all colorectal tumors tested 
displayed a reduced numbers of ILC2andILC3cells, apparently as a consequence of NKandieILC1 infiltration into the tumors. ieILC1cells also expressed Ki67 and changes in other 
phenotypic markers indicative of their active response to the tumor and frequencies of these activated cells varied considerably between patients. In line with our results in normal 
tissues, these results suggest a role of ILCs in modulating the highly diverse immunological microenvironments observed in lung and colon cancer.

P.C.03.15
ICOS signaling regulates expansion of group 2 innate lymphoid cells under homeostatic and inflammatory conditions

D. Paclik, C. Stehle, A. Hutloff, C. Romagnani; 
Deutsches Rheuma-Forschungszentrum Berlin, Berlin, Germany.

Group 2 innate lymphoid cells are innate effectors playing an important role in the defense against helminthic infections and in the pathogenesis of allergic inflammation. Cytokines 
have been identified as the major stimuli driving ILC2 activation and expansion. Conversely, it is not clear whether costimulatory molecules contribute to regulation of ILC2 functions. 
ILC2 display high expression of Inducible T cell costimulator (ICOS), a costimulatory molecule belonging to the CD28 superfamily, which has been shown to control late effector T cell 
functions, and is of upmost importance for the humoral immune response. However, the biological function of ICOS expression on ILC2 is unknown. Here we show that ICOS but not 
CD28 signaling regulates ILC2 homeostasis independent of T cells and B cells, by promoting proliferation and accumulation of mature ILC2 as well as their activation and expansion 
under inflammatory conditions. Our data identify for the first time a role of ICOS in the innate immune system and indicate that not only cytokines but also costimulatory pathways 
can regulate the ILC2 pool. Thus, ICOS costimulation blockade which is currently under clinical evaluation for inhibiting the humoral immune response would also enable targeting of 
innate inflammatory circuits.

P.C.03.16
Group 3 innate lymphoid cells in human decidua

E. Montaldo1, P. Vacca2, D. Croxatto2, F. Loiacono1, L. Moretta1, M. C. Mingari2,3; 
1Istituto Giannina Gaslini, Genova, Italy, 2Dipartimento di Medicina Sperimentale, Università degli studi di Genova, Genova, Italy, 3IRCCS Azienda Ospedaliera Universitaria San Martino-IST, 
Genova, Italy.

Innate lymphoid cells (ILCs) represent a developmentally related family of cells that play an important role in innate defences, lymphoid organogenesis, and tissue homeostasis/
remodelling. ILC have been recently classified into “killer ILC”, i.e. natural killer (NK) cells and “helper ILC” including ILC1, ILC2, and ILC3. So far, only NK cells have been identified and 
functionally characterized in human decidua where they contribute to induction of immune suppression, neo-angiogenesis, and tissue building/remodelling. However, ILC other than 
NK cells have not been yet identified in human decidua.
Our study provides evidence that ILC3 are present in human decidua during the first trimester of pregnancy. Decidual ILC3 include lymphoid tissue inducer (LTi)-like cells and natural 
cytotoxicity receptors (NCRs)+ ILC3. Decidual LTi-like cells mainly produce IL-17A and TNF, while NCR+ILC3 released IL-22 and IL-8. Importantly, LTi-like cells and NCR+ILC3 can 
establish functional interactions with decidual stromal cells (DSC), which results in the up-regulation of adhesion molecules on DSC. Collectively, our results suggest that decidual 
ILC3, thanks to cytokine production and/or cell-to-cell interaction, may play a role in innate defences, neo-angiogenesis, and tissue remodelling, thus contributing to the maintenance 
of pregnancy.

P.C.03.17
Homing of human peripheral blood innate lymphoid cells in homeostasis

Y. E. Bar-Ephraim, V. Mourits, K. Lakeman, R. E. Mebius; 
VU University Medical Center, Amsterdam, Netherlands.

In recent years the family of innate lymphoid cells (ILCs) has come to attention as gate keepers of mucosal surfaces in both human and mice. Although thoroughly characterized in 
murine tissues, the study of human ILCs remains challenging due to the small size of this population. To date, most research on human ILCs has been done with ILCs derived from 
either adenoid tissue or intestinal tissue biopsies, which are inflamed or otherwise diseased. In order to study human ILCs in steady state, we turned to ILCs derived from peripheral 
blood (PB). However, although phenotypically reminiscent of ILCs found in other tissues (Lin-CD127+cKit+CRTH2-), PB ILCs did not respond to the cytokine cocktail IL-1β, IL-7 and IL-23 
by producing IL-22, while cells derived from tonsils did. To further compare the different populations of ILCs we investigated whether additional membrane markers could be used to 
further characterize differences between PB ILCs and tonsil derived cells. We studied the expression of the chemokine receptors CCR4, CCR10, CXCR3, CCR3, CCR6, CCR7, the homing 
receptors CD62L and α4β7 and the known activation markers NKp44 and CD69 on ILCs derived from adult PB and tonsil. In agreement with our cytokine secretion data we found that 
the division of the different homing markers differed greatly between cells from PB on one hand and cells isolated from tonsil on the other. These results lead us to propose that the 
ILC population in the peripheral blood is a mixture of ILC subsets which need further stimuli for their final differentiation.

P.C.03.18
Innate lymphoid cells type-2 contribute to macrophage polarization and reduce defenses against pneumococci.

S. Saluzzo1,2,3, A. D. Gorki1,2, O. Sharif1,2, J. Warszwaska1,2, R. Martins1,2, K. Lakovits1,2, A. Hladik1,2, I. Mesteri1, A. McKenzie3, S. Knapp1,2; 
1Medical University of Vienna, Vienna, Austria, 2CeMM - Center of Molecular Medicine of the Austrian Accademy of Science, Vienna, Austria, 3MRC Laboratory of Molecular Biology, 
Cambridge, United Kingdom.

Streptococcus pneumoniae is the leading cause of community-acquired pneumonia (CAP), a major cause of death in western countries. An alternative polarization of alveolar 
macrophages (AMs) is detrimental in pneumonia and can be induced by IL-13 during asthma, a risk factor for CAP. We hypothesized that pulmonary IL-13 might contribute to an 
alternative polarization of AMs, enhancing the susceptibility to pneumococcal pneumonia.
Il-13-/- mice challenged with S. pneumoniae exhibited earlier neutrophil influx and improved bacterial clearance compared to their WT counterparts. In il-13-/- mice the AMs show a 
pro-inflammatory phenotype and increased CXCL1 secretion in vitro. Lung innate lymphoid cells type II (ILC2s) can secrete IL-13 in response of IL-33 released in case of cell damage. 
With the use of the il-13-Tomato reporter mice and intracellular staining for IL-13, we demonstrated that ILC2s represent a unique and constant source of IL-13, in an IL-33 dependent 
manner. Mice deficient in ILC2s recapitulated the phenotype of il-13-/- mice.
This study importantly discloses that lung ILC2s contribute to the alternative polarization of AMs at the expense of defenses against pneumococcus.
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P.C.03.19
Identification of a novel T cell subset in the murine submandibular glands

T. K. Erick, L. Brossay; 
Brown University, Providence, RI, United States.

E4bp4, also known as Nfil3, is a basic leucine zipper transcription factor that is implicated in a variety of immune processes. E4BP4 is necessary for the development of conventional 
NK cells in mice, but is dispensable for the generation of DX5-Eomes- ILC1 in the liver. Here we show that E4BP4 deficiency results in the appearance of a novel population of 
CD3+NK1.1+ cells in the submandibular glands (SMG). These lymphocytes are not iNKT cells, as evidenced by their expression of NKp46 and lack of CD1-tetramer binding. 
Furthermore, they mostly express TCRβ, while they lack expression of TCRγδ, CD4, and CD8. Similarly to liver ILC1, the SMG CD3+NK1.1+ T cells are mostly DX5- and Eomes-, but still 
positive for T-bet expression. Furthermore, a subset of the CD3+NK1.1+ T cells expresses KLRG1. When transferred into lymphopenic mice, preliminary data indicate that these cells 
repopulate in the spleen, liver, and blood, and produce the pro-inflammatory cytokine IFN-γ during viral infection. We are currently engaged in characterizing the developmental 
requirements of these unique T cells, their relationship to NK cells and other ILC subsets, as well as the role(s) they play in the immune response to viral infection.
P.C.03.20
Phenotypic characterization of innate lymphoid cells in the peripheral blood of septic patients

A. Niembro Guerrero1, L. Arriaga Pizano2, E. Ferat Osorio2, L. Serrano2, O. Hernández Martinez2,3, S. Estrada Parra1, R. Chacón Salinas1, I. Estrada García1, I. Wong Baeza1; 
1Escuela Nacional de Ciencias Biológicas, México, D.F., Mexico, 2Hospital de Especialidades, Centro Médico Nacional Siglo XXI, IMSS, México, D.F., Mexico, 3Secretaría de Salud. Mexico, 
Mexico City, Mexico.

Introduction: Sepsis is one of the main causes of death in Intensive Care Units. Septic patients display functional abnormalities in cells of the innate and the adaptive immune systems. 
In this study, we evaluated the frequency of innate lymphoid cells (ILCs) in the peripheral blood of septic patients and the expression of CD56, CCR6 and NKp44 on ILCs from these 
patients, compared to healthy donors.
Materials and Methods: Peripheral blood samples were stained with fluorochrome-labelled antibodies and analysed by flow cytometry. ILCs were defined as CD45+ lineage- CD127+ 
cells.
Results: ILCs represent 0.5% of peripheral blood lymphocytes in healthy donors, and this percentage is not increased in septic patients. CD56 defined two ILC populations in 
healthy donors and in septic patients; CD56- ILCs included a higher percentage of CCR6+ cells, whereas CD56+ ILCs included a higher percentage of NKp44+ cells. The percentage 
of CD56+CCR6+ cells was decreased in septic patients, compared to healthy donors, but the MFI of CCR6 in the CD56+ cells was higher in septic patients, in comparison to healthy 
donors. No difference was observed in NKp44+ ILCs between septic patients and healthy donors.
Conclusions: ILCs are present in the bloodstream of healthy donors and septic patients, and both the percentage of CD56+CCR6+ ILCs and the MFI of CCR6 on ILCs differ between 
healthy donors and septic patients. It remains to be determined if the cytokines (such as IL-17 and IL-22) produced by these cells are also altered in septic patients.
This project was supported by CONACyT (219661).

P.C.04 Immune Suppression

P.C.04.01
Innate immune monitoring of invasive fungal infections in severe burn injury

D. Jorge Cordeiro1, M. Legrand2, Q. Ressaire2, L. Homyrda3, A. Alanio4, M. Chaussard2, B. Denis2, M. Chaouat2, A. Mebazaa2, A. Toubert1, A. Haziot1, H. Moins-Teisserenc1; 
1INSERM 1160 Hopital Saint Louis, Paris, France, 2Burn Unit Hopital Saint Louis, Paris, France, 3Laboratoire d’Immunologie Hopital Saint Louis, Paris, France, 4Laboratoire de Myco-
Parasitologie Hopital Saint Louis, Paris, France.

Introduction: Invasive fungal infections (IFI) are associated to elevated mortality in patients in burn intensive care units. This is particularly the case in severe thermal injury where 
disruption of the skin barrier is associated with immune dysfunctions. Neutrophils, macrophages and monocytes are fundamentally important antifungal effector cells.
Materials and methods: Our aim was to monitor cells of the innate immune response in a prospective study involving 26 patients with severe burn (total burn area (TBA)>20%). 
Samples were collected within the 24 hrs after the burn and at Day 2, 7, 14, 28.
NK, MAIT, neutrophils and monocytes were analyzed and HLA-DR expression on monocytes was quantitated.
Results: 7 out of 26 patients developed IFI. The median TBA was similar between IFI+ and IFI- patients. The Acute Physiological Score and the Abbrevated Burn Severity Index were 
respectively 41 and 9 in IFI+ and 23 and 7 in IFI- (p=0.002 and p=0.009). Mortality at day 90 was 57% in IFI+ versus 11% in IFI-. Monocyte counts were lower at day 2 in IFI+ (p=0.03), with 
a lower HLA-DR expression. A cell subset with monocyte morphological characteristics was increased in IFI+ patients, especially in those with mucormycosis. These cells expressed 
neutrophil markers (CD45low, CD16hi, CD66+), suggesting a phenotype of Myeloid Derived Suppressive Cells (MDSC), which may contribute to the immunosuppression.

P.C.04.02
Granulocytic subset of myeloid derived suppressor cells in rats with mammary carcinoma

Y. Dolen, G. Gunaydin, G. Esendagli, D. Guc; 
Hacettepe University, Cancer Institute, Ankara, Turkey.

Introduction: Myeloid derived suppressor cells (MDSCs) are activated immature cells, which expand in various pathological conditions. MDSCs are widely known for their inhibition 
of tumor antigen specific T-cell responses. Granulocytic and monocytic subsets of MDSCs have different mechanisms and contributions to T-cell suppression. Both subsets were 
determined in human and mice but not rats, which can host better models for some human cancer and immune disorders.
Materials and Methods: NMU was administered to induce mammary tumors in Sprague-Dawley rats. Upon tumor growth, peripheral blood, spleen and bone marrow tissues 
were isolated and cells were screened for CD11b/c, HIS48, CD172a, Rp-1, RT1-B (MHC-II) and CD161a, expressions. Myeloid subsets were sorted by FACS. ROS and NO levels were 
determined by oxidation of H2DCF-DA and Griess reaction respectively. T-cell suppression was evaluated by co-culturing CFA-conalbumin immunized tumor-free rat splenocytes with 
subsets sorted from tumor-bearing rats in existence of conalbumin.
Results: Three main myeloid populations were determined. Rp-1 positivity was selectively addressing granulocytes and HIS48 was used to discriminate two mononuclear cell subsets. 
Granulocytes were accumulated in peripheral blood and spleens of tumor-bearing animals, able to impair antigen-specific helper T-cell proliferation, and therefore nominated 
as granulocytic MDSCs. Although they did not contribute to suppression in our system, HIS48+ monocytes resemble monocytic MDSCs with their inflammatory phenotype and 
accumulation. However, ROS and NO production of myeloid cell subsets did not differ in tumor-bearing rats.
Conclusions: Our results provide evidence for the existence and phenotypic characterization of the granulocytic MDSC subset in a rat tumor model.

P.C.04.03
In HIV+ patients, Myeloid Derived Suppressor Cells induce T cell anergy by suppressing CD3zeta expression through ELF-1 inhibition

N. Tumino, F. Turchi, S. Meschi, E. Lalle, V. Bordoni, R. Casetti, C. Agrati, E. Cimini, F. Martini, A. Sacchi; 
National Institute for Infectious Diseases, Rome, Italy.

Background: During HIV infection, a down-modulation of CD3ζ was found on T cells, contributing to T cell anergy. In this work, we studied the correlation between myeloid derived 
suppressor cells (MDSC) frequency and T cell CD3ζ expression. Moreover, we investigated the mechanisms of CD3ζ decrease exploited by MDSC.
Design and method: CD3ζ expression and MDSC frequency were evaluated by flow cytometry on PBMC from 105 HIV+. The role of MDSC in the modulation of the HIV-specific T cell 
response was evaluated. The level of CD3ζ mRNA and ELF-1 protein were analyzed by RT-PCR and western blot, respectively.
Results: We found that granulocytic-MDSC (Gr-MDSC) were expanded in HIV+ patients compared to healthy donors; in particular, in cART treated individuals a higher Gr-MDSC 
frequency was observed in patients with a CD4 T cell count below 400 cells/μl. We found an inverse correlation between the percentage of Gr-MDSC and CD3ζ level. Moreover, in vitro 
MDSC depletion induced the up-regulation of CD3ζ in T cells, restoring the functionality of αβ, but not γδ T cells. The in vitro effect of isolated MDSC on CD3ζ expression was found cell 
contact-dependent, and was not mediated by previously described molecules. CD3ζ down-modulation corresponds to the decrease of its mRNA induced by silencing the transcription 
factor ELF-1.
Conclusions: Our data provide new knowledge on mechanisms used by Gr-MDSC in immune-modulation and on their role in the immune reconstitution during antiviral treatments.

P.C.04.04
Differential induction of Ly6G and C positive MDSC in liver versus kidney fibrosis

I. Ludwig-Portugall1, B. Höchst2, C. Kurts1, P. Knolle2, L. Dieh3; 
1Institute of experimental immunology, Bonn, Germany, 2Institute of molecular immunology, Munich, Germany, 3Institute of experimental immunology and hepatology, Hamburg-
Eppendorf, Germany.

Introduction: Identification of suppressive myeloid-derived suppressor cells (MDSC) in murine tumor models is currently largely based on the co-expression of CD11b and Gr-1 on 
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myeloid cells. These CD11b+Gr-1+ myeloid cells are subsequently tested for their suppressive capacity towards innate or adaptive immune cells to formally prove their suppressive 
function. In tumor models, pro-inflammatory mediators, such as IL-1β, IL-6 and PGE2, can promote the induction of MDSC, whereas TNF signaling can drive the accumulation of 
MDSC. In chronically inflamed fibrotic organs, however, specific identification of MDSC is challenging, as infiltrating pro-inflammatory monocytes, neutrophils and macrophages, 
express similar markers and effector molecules, but lack suppressive function.
Material and Methods: In this study, we investigated in two models of organ-specific inflammation and fibrosis the mechanisms underlying MDSC induction. We showed that 
CD11b+Gr1+ myeloid cells expanded during chronic kidney inflammation (adenine-induced tubular-interstitial nephritis) and liver inflammation (bile duct ligation). Further staining for 
Ly6C and Ly6G, showed differential expansion of Ly6Gpos myeloid cells and Ly6Cpos myeloid cells. The former preferentially accumulated in the acutely inflamed kidney, whereas the 
latter expanded in the livers of bile duct-ligated mice. In the inflamed kidney, suppressive MDSC expressed the IFNγRβ in addition to Ly6G, whereas in livers of bile duct-ligated mice, 
suppressive MDSC expressed Ly6C but did not express IFNγRβ.
Conclusion: In summary, our data suggest that MDSC develop in both liver and kidney fibrosis, although with differential phenotypes. Furthermore, within a particular disease entity, 
i.e. kidney fibrosis, additional markers can be identified to more specifically identify suppressive MDSC.

P.C.04.05
GM-CSF and Glucocorticoids synergistically enhance retinoic acid production in monocytes

A. Brockhausen1, T. Weinhage2, J. Däbritz2,3, J. Ehrchen4,3, D. Föll2, J. Roth5, C. Sunderkötter1,4, G. Varga2; 
1Department of translational Dermatoinfectiology, Münster, Germany, 2Pediatric Rheumatology and Immunology, Münster, Germany, 3Interdisciplinary Centre of Clinical Research, Münster, 
Germany, 4Department of Dermatology, Münster, Germany, 5Institute of Immunology, Münster, Germany.

Introduction: During inflammation GM-CSF is produced in high amounts predominantly by T cells; circulating monocytes bind and respond to GM-CSF. In parallel, Glucocorticoids (GC) 
are widely used to suppress inflammation clinically and we have shown that GC profoundly influence monocyte phenotype and function. Since monocytes function as effector cells 
and play an important role in regulating adaptive immunity we studied the influence of GM-CSF and GC on monocytes.
Materials and Methods: We used murine bone marrow-derived monocytes and stimulated them simultaneously with GM-CSF and GC or with either stimulus alone for 48h and 
analyzed phenotype and function of the cells.
Results: Combined treatment of monocytes with GC and GM-CSF led to an increased cell viability and cell expansion compared to either GC or GM-CSF treatment alone. CD121b was 
synergistically up-regulated on GC/GM-CSF treated monocytes. Arginase activity was up-regulated by GM-CSF, but not influenced by GC treatment. On the opposite, nitric oxide 
(NO) production was up-regulated by GC treatment, but not influenced by GM-CSF treatment. Interestingly, GC/GM-CSF-treated monocytes showed a synergistically increased 
retinoic acid (RA) production. Pro-inflammatory cytokines IL-1beta and TNFalpha were enhanced in co-cultures of T cells with GC/GM-CSF monocytes. However, IL-6 production was 
synergistically down-regulated and secretion of anti-inflammatory cytokine IL-10 was synergistically increased when GC/GM-CSF monocytes were co-cultured with naïve T cells.
Conclusions: While some functions were either regulated by GC or GM-CSF, retinoic acid production was synergistically up-regulated by GC/GM-CSF treatment. GC/GM-CSF-treated 
monocytes combine regulatory features by synergistically enhancing RA and IL-10 with adjuvant capabilities (IL-1beta, TNFalpha).

P.C.04.06
Induction of myeloid-derived suppressor cells in cryopyrin-associated periodic syndromes

M. Ballbach, T. Hall, A. Brand, D. Neri, A. Singh, I. Schaefer, S. Hansmann, R. Handgretinger, J. Kuemmerle-Deschner, D. Hartl, N. Rieber; 
University of Tuebingen, Tuebingen, Germany.

Introduction: Recurrent episodes of systemic inflammation are the hallmarks of cryopyrin-associated periodic syndromes (CAPS), leading to fever, tissue inflammation, urticaria and 
sensoneurinal hearing loss. Due to a mutation in the NLRP3 gene encoding for cryopoyrin, one of the key components of the NLRP3 inflammasome, patients show elevated levels of 
IL-1β. Previous studies showed that the overactivation of the inflammasome and thereby high levels of IL-1β lead to elevated numbers of myeloid-derived suppressor cells (MDSC). 
This innate immune cell population is heterogeneous and able to suppress T-cell responses, which renders MDSCs key players in the balance between innate and adaptive immunity.
Material and Methods: Here we investigated the potential role of MDSCs in CAPS by combining ex vivo, in vitro and murine studies.
Results: We could show that neutrophilic MDSCs were generally elevated in CAPS patients and are functional in their way to suppress T-cell responses. Furthermore, several 
cytokines and growth factors elevated in CAPS patients could be identified. These findings were corroborated by in vitro studies showing that several IL-1 family cytokines and 
autoinflammation-associated alarmins were able to induce functional neutrophilic MDSCs; monocytic MDSCs were also inducible, although to a lesser extent. These results were 
further validated in vivo by using a murine model, where intravenous injection of IL-18 lead to the accumulation of neutrophilic MDSCs in mouse spleen.
Conclusion: Taken together, an increased MDSC population in CAPS might represent a so far underappreciated autologous anti-inflammatory mechanism in autoinflammatory 
conditions and might serve as a novel therapeutic target in future.

P.C.04.07
Modulation of CD11b+Gr-1+ MDSCs function by IgG and IgM

C. Kyvelidou, D. Sotiriou, I. Athanassakis; 
Department of Biology, University of Crete, Heraklion, Greece.

Introduction: Myeloid-derived suppressor cells (MDSCs) represent a heterogeneous cell population suppressing both innate and adaptive immunity. While constituting a small 
population in healthy individuals, they expand in pathological cases and especially malignancies, chronic inflammations acute infectious diseases and sepsis. Administration of IgG 
or IgM to patients with sepsis has been shown to increase the chances of septic shock reversion. The present study examines the effect of IgG and IgM on MDSCs function and their 
potential ability to reverse the T cell-mediated immunosuppressive activity of these cells.
Materials and methods: CD11b+Gr-1+ cells were isolated from lipopolysaccharide (LPS) treated BALB/c mice and cultured in the presence or absence of LPS, IgG or IgM. Arginase 
activity was evaluated in whole cell extracts using a colorimetric assay for arginine conversion to urea and ornithine. NO levels in culture supernatants were evaluated using Griess 
reagent, whereas cell proliferation was examined either using 3HTdR incorporation assays or CFSE staining.
Results: LPS was shown to increase in a dose-dependent manner NO and arginase levels in CD11b+Gr-1+ cells, while inducing their proliferative activity. Interestingly, IgM and IgG 
appeared to lower the production of NO and arginase levels, thus reversing the immunosuppressive effect of these cells. Co-cultures with T cells revealed the regulatory role of IgG 
and IgM as evaluated by the modulation of CD25, Foxp3 and CD3z expression.
Conclusions: IgG and IgM exert a protective effect against the immunosuppressive activity of MDSCs by reducing the immunotoxic NO and arginase levels.

P.C.04.08
DNA methylation governs the ability of apoptotic cells to differentially modulate the immune response

C. A. Notley, C. K. Jordan, J. L. McGovern, M. A. Brown, M. R. Ehrenstein; 
University College London, Division of Medicine, London, United Kingdom.

Introduction: Apoptotic cells (AC) have potent anti-inflammatory effects, inducing regulatory cytokines such as IL-10 and TGF-beta. However, we have shown that apoptotic cells 
that have been previously activated (aAC) stimulate a spike in IL-6 production in vivo thereby abrogating their immunoregulatory properties. Injection of AC, but not aAC, into mice 
suppresses the severity of antigen-induced arthritis (AIA) through increased TGF-beta production by resident DC.
Materials and Methods: We modulated the methylation of DNA from AC and aAC to determine its role in governing the balance between pro- and anti-inflammatory cytokine 
production.
Results: Demethylation of cellular DNA prior to apoptosis induction abrogated the protective effect of AC whereas remethylation of DNA isolated from aAC, when loaded into 
liposomes, restored their suppressive effects. Suppression of disease was associated with the production of TGF-beta, and the reversal of suppression with increased IL-6.
To define the role of methylation of AC DNA in human autoimmunity, we measured the degree of DNA methylation in apoptotic CD4+ T cells. Apoptotic CD4+ T cells from patients 
with rheumatoid arthritis and systemic lupus erythematosus were demethylated compared to healthy controls and led to the production of IL-6 when cultured with healthy 
macrophages, in contrast to the TGF-beta production induced by healthy AC.
Conclusions: Our results reveal that DNA methylation acts as the molecular switch that controls the TGF-beta dependent regulatory properties of AC. Activated apoptotic cells by 
virtue of their hypomethylated DNA induce the production of IL-6, which suppresses TGF-beta and promotes a pro-inflammatory milieu.

P.C.04.09
Commensal bacteria and tonic type-I interferons drive spontaneous maturation of dendritic cells in the immunological steady state

S. Muth1, T. Hain1, S. Lienenklaus2, T. Schwanz3, S. Weiss2, U. Kalinke4, H. Schild1, H. C. Probst1; 
1Institute for Immunology, University Medical Center, Mainz, Germany, 2Molecular Immunology, Helmholtz Centre for Infection Research, Braunschweig, Germany, 3Department of Medical 
Microbiology and Hygiene, University Medical Center, Mainz, Germany, 4Institute for Experimental Infection Research, TWINCORE, Hannover, Germany.

Peripheral tolerance is important to control autoreactive T cells that have escaped thymic negative selection. Dendritic cells in the immunological steady state essentially contribute 
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to peripheral T cell tolerance. Antigen presentation on immature dendritic cells induces tolerance in antigen-specific T cells and thus protects the organism from autoimmune attack. 
Tolerance induction by dendritic cells critically depends on suppression by FoxP3+ regulatory T cells. In the absence of Treg suppression dendritic cells lose their immature phenotype 
and their tolerizing capacity and prime naive T cells. We have analyzed several signals that activate unsuppressed dendritic cells in the steady state. Using a transgenic mouse model 
that allows investigation of peripheral CD8+ T cell tolerance without disturbing the immunological steady state, we show here that in the absence of nTreg mediated suppression 
dendritic cells get activated through signals from commensal bacteria and tonic levels of type-I interferons. These activated dendritic cells do not longer tolerize peripheral CD8+ 
T cells, but induce cytotoxic T cell priming. Our data suggests that even in the absence of infection or inflammation dendritic cells constantly receive multiple inflammatory signals 
deriving from commensal bacteria or steady state levels of interferons. As a consequence suppression of dendritic cells by FoxP3+ regulatory T cells is indespensable to prevent the 
spontaneous maturation of dendritic cells in response to these inflammatory signals and to maintain the DCs tolerizing capacity.

P.C.04.11
Immunological tolerance to inducible neo-antigens is mediated by steady state Langerhans cells

H. Strandt1, R. Mittermair1, V. Hoepflinger1, P. Hammerl1, D. Kaplan2, D. Wirth3, A. Stoecklinger1; 
1Department of Molecular Biology, University of Salzburg, Salzburg, Austria, 2Department of Dermatology, Center for Immunology, University of Minnesota, Minneapolis, MN, United States, 
3Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany.

Introduction: The skin hosts a variety of dendritic cells (DC) which act as professional antigen presenting cells (APC) to control cutaneous immunity. Langerhans cells (LC) are the 
only DC subset in healthy skin, however due to the complexity of the skin DC network their relative contribution to either immune activation or immunosuppression is still not fully 
resolved.
Material and Methods: We have generated transgenic mouse models for inducible expression of neoantigens, such as Ovalbumin (OVA), E. coli beta-Galactosidase and others, 
selectively in LC by Tamoxifen (TAM) mediated activation of Cre recombinase. After “switching on” neoantigen expression in resting, “steady state” LC, transgenic mice were analysed 
for (i) primary CD8+ T cell activation and (ii) the consequences on CTL functions after a subsequent inflammatory antigen challenge.
Results: OVA presentation by resting LC resulted in a vigorous proliferation of OT-1 cells and activation of endogenous cytotoxic T cells (CTL) which however, contracted in a time-
dependent manner. Interestingly, upon challenge with an OVA-encoding gene gun vaccine, mice responded with a robust CTL suppression rather than a memory recall. We found 
regulatory T cells (Tregs) highly relevant for LC-mediated immunosuppression since depletion of CD25+ Treg cells prior to GG immunization almost completely restored CTL responses 
in tolerized transgenic mice. Moreover, transfer of CD25+ Tregs, isolated from tolerized transgenic mice into WT recipients, was able to convey immunosuppression in the latter.
Conclusion: These data indicate that antigen presentation by resting LC results in a robust CD8+ T cell tolerance (project funded by the FWF: P25243-B22).

P.C.04.12
HIV infection of monocytes-derived dendritic cells inhibits Vgamma9Vdelta2 T cells functions

A. Sacchi, A. Rinaldi, N. Tumino, R. Casetti, C. Agrati, F. Turchi, V. Bordoni, E. Cimini, F. Martini; 
National Institute for Infectious Diseases, Rome, Italy.

DCs act as sentinel cells against incoming pathogens and represent the most potent antigen presenting cells, having the unique capability to prime naïve T cells. In addition to their 
role in induction of adaptive immune responses, DC are also able to activate innate cells as γδ T cells; in particular, a reciprocal crosstalk between DC and γδ T cells was demonstrated. 
However, whether HIV infection may alter DC-Vγ9Vδ2 T cells cross-talk was not yet described. To clarify this issue, we cultured activated Vγ9Vδ2 T cells with HIV infected monocyte 
derived DC (MoDC). After 5 days we evaluated MoDC phenotype, and Vγ9Vδ2 T cells activation and proliferation. In our model, Vγ9Vδ2 T cells were not able to proliferate in response 
to HIV-infected MoDC, although an up-regulation of CD69 was observed. Upon phosphoantigens stimulation, Vγ9Vδ2 T cells proliferation and cytokine production were inhibited 
when cultured with HIV-infected MoDC in a cell-contact dependent way.
Moreover, HIV-infected MoDC are not able to up-regulate CD86 molecules when cultured with activated Vγ9Vδ2 T cells, compared with uninfected MoDC. Further, activated Vγ9Vδ2 T 
cells are not able to induce HLA DR up-regulation and CCR5 down-regulation on HIV-infected MoDC.
These data indicate that HIV-infected DC alter the capacity of Vγ9Vδ2 T cells to respond to their antigens, pointing out a new mechanisms of induction of Vγ9Vδ2 T cells anergy 
carried out by HIV, that could contribute to immune evasion.

P.C.04.13
Commensal bacteria-derived membrane vesicles as novel immunomodulatory therapeutic agents

E. Alpdundar1, M. Aydin2, S. Yildiz1, C. Akcali3, I. Gursel2, M. Gursel1; 
1Middle East Technical University, Ankara, Turkey, 2Bilkent Üniversity, Ankara, Turkey, 3Ankara University, Ankara, Turkey.

Gram negative pathogenic bacteria constitutively secrete membrane vesicles (MVs) that are enriched in TLR ligands and thus contribute to immune activation. Given the importance 
of microbiota as regulators of immune homeostasis, we aimed to assess the immunomodulatory properties of MVs secreted by 3 different human commensal lactobacilli isolates in 
comparison to E.coli derived outer membrane vesicles. In order to understand how MVs could contribute to Ag-specific immune responses, mice were immunized with an inactivated 
viral vaccine against the foot and mouth disease virus together with commensal or E.coli-derived MVs. Results showed that FMD-specific IgG2a responses were suppressed when 
the vaccine contained MVs derived from commensals but not from E.coli. Similarly, commensal MVs suppressed anti-OVA IgG2c antibody responses in OVA immunized mice and 
exacerbated tumor progression following challenge with EG.7 tumor cells, suggesting that commensal-derived MVs ameliorate Th-1 dominated inflammatory responses. To test the 
immunomodulatory activities of commensal-derived vesicles in an antigen independent chronic inflammation model, MVs were tested in a CCl4-induced liver fibrosis model. Results 
showed that, MV treated groups had decreased αSMA expression and ALT levels when compared to untreated fibrotic group. Immunotherapeutic potantial of MVs were also tested 
in a wound healing model where commensal-derived vesicles were shown to improve the healing response. These results indicate that human commensal bacteria-derived MVs can 
have powerful immunomodulatory effects and can have potential therapeutic applications as novel anti-inflammatory agents.

P.C.04.14
Hepatocyte dependent induction of regulatory T-cell subsets

M. Pfaff, K. Karimi, L. Diehl, G. Tiegs; 
Institute of Experimental Immunology & Hepatology, 20246, Germany.

Introduction: The liver has a pivotal role in regulation of immunological tolerance. Several liver resident cells, like liver sinusoidal endothelial cells (LSECs) or Kupffer cells (KCs), are 
able to induce regulatory T-cells. It is known that also hepatocytes are able to interact with T-cells. Therefore, we studied if the interaction between hepatocytes and T-cells generate 
regulatory T-cell subsets.
Methods: Splenic CD4+ T-cells from C57BL/6, FIR x tiger (foxp3-RFP and Il10-eGFP double reporter mice), DEREG (foxp3-eGFP reporter mice) or CD45.1 congenic mice were purified 
via MACS sorting and co-cultured with hepatocytes isolated from C57BL/6 or B7-H1ko mice. After 48h, T cells were analysed via flow cytometry. Cytokines were measured by ELISA or 
PCR. Proliferation of eFluor670 labelled responder T cells was determined by flow cytometry.
Results: Our results showed that hepatocytes induce, in presence of TGFβ, Foxp3+ Tregs which are able to suppress responder T-cell proliferation in vitro. In absence of TGFβ 
hepatocytes induce Foxp3- regulatory TH1-cells. These cells express IFNγ and IL10 and also showed a high capability to suppress responder T-cells proliferation in vitro. Moreover, PD-
L1 deficient hepatocytes were markedly reduced in their ability to induce regulatory TH1-cells.
Conclusion: We demonstrated that hepatocyte induced regulatory T-cell subsets are highly immunosuppressive in vitro. To get further information about the function of these cell 
types in vivo, we currently perform adoptive transfer experiments in a mouse model of immune-mediated hepatitis. We further analyse molecular pathways needed for the induction 
of hepatocyte induced regulatory T-cells as well as their immunosuppressive mechanisms.

P.C.04.15
Defining the Role of Myeloid-Derived Suppressor Cells (MDSC) in Myelodysplastic Syndromes (MDS)

S. Wei1, J. Liu1, E. A. Eksioglu1, X. Chen1, D. Gabrilovich2, P. Epling-Burnette,1, A. List1; 
1Moffitt Cancer Center, Tampa, FL, United States, 2The Wistar Institute,, Philadelphia, PA, United States.

The acquisition of genetic abnormalities that lead to ineffective hematopoiesis is a characteristic of MDS. This event is mediated in part by an interaction of inflammatory 
intermediates with the bone marrow (BM) microenvironment; however, the mechanism by which chromosomal damage occurs to the stem/progenitor compartment (HSC/HPC) is 
unknown. We have identified a unique population of myeloid derived suppressor cells (MDSC) bearing a LIN-HLA-DR-CD33+ surface phenotype. These MDSC elicit hematopoietic 
suppression through the elaboration of nitric oxide, arginase, and inflammatory cytokines. This study found that MDSCs accumulated in excess in the BM of patients with lower 
risk MDS compared to BM from healthy age matched controls and non-MDS cancer patients. Fluorescence in situ hybridization was performed to demonstrate that MDSCs in MDS 
patients may represent a unique cell population from the HPCs with clonal potential. The key suppressive cytokines were higher in MDSCs isolated from MDS patients. We discovered 
that MDSCs are capable of direct cytotoxicity against autologous erythroid precursors as evidenced by increased polarized granule mobilization toward the site of cellular contact. It 
was observed that the accumulation of MDSC in the BM from MDS patients has an impact on hematopoietic differentiation. In the presence of MDSCs, the formation of BFU-E was 
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significantly suppressed in MDS. In contrast depletion of the MDSC by FACS sorting reconstituted the formation of BFU-E in MDSC depleted BM cells. These data strongly suggest 
that the presence of MDSCs in the BM microenvironment of MDS patients contribute to suppression of HPC development.

P.C.04.16
The role of properdin in tumour development and cell recruitment

I. A. Alrayahi1, M. Browning1, L. Machado2, C. Stover1; 
1University of Leicester, Leicester, United Kingdom, 2University of Northampton, Northhampton, United Kingdom.

Introduction: properdin, as the only positive regulator, amplifies complement activation and has been implicated in the tumour response in human lymphoma and carcinoma. This 
project investigates the role of properdin in a syngeneic tumour model using properdin deficient and properdin wild type mice.
Materials and Methods: a melanoma cell line (B16F10) was used, and cells were implanted in the flank to produce tumourous growth within 14 days. Tumour size and weight was 
recorded and the cell response in the experimental animals analysed and compared to naïve mice where appropriate. Splenocytes were analysed for percentage of T-regulatory 
(CD45+CD4+Foxp3+), MDSCs (CD45+Gr-1+CD11b+). Level of C5a and C5b-9 was measured in sera of tumour bearing and naïve mice.
Results: there was a tendency for smaller tumour weight in properdin deficient tumour bearing mice. Fewer MDSCs (negative regulators of immune response) was seen in spleen of 
properdin deficient mice. The percentage of T-regulatory cells in spleen was higher in properdin deficient compared to wild type mice. The level of C5a and C5b-9 was high in sera of 
wild type tumour bearing mice.
Conclusions: These findings imply a marginal role only for properdin in determining the tumour size and cell recruitment in the wild type experimental mice. It seems that complement 
activation and C5a in wild type mice contribute to the recruitment into spleen of MDSCs and T-regulatory cells.

P.C.05 Dendritic Cell Biology - Part 1

P.C.05.01
Leukocyte Immunoglobulin-like Receptors expression on SLAN-Dendritic Cells

D. Ordóñez del Valle, D. Tufa, K. Kniesch, R. E. Schmidt, T. Witte; 
Hannover Medical School, Hannover, Germany.

Dendritic Cells (DC) are antigen presenting cells which play a key role in the regulation of immune responses. Different DC subsets can be found in peripheral blood and tissue. Two 
subpopulations are defined based on different antigen surface expression, myeloid DC’s (mDC’s, CD11c+/CD123low) and plasmacytoid DC’s (pDC’s, CD11cneg/CD123high). mDC’s 
can also be subdivided into CD1c+ DC’s (mDC-1) and CD141+ DC’s (mDC-2). Another population (CD11c+/CD123low/CD1cneg/CD141neg/CD16+) has been described by some authors 
as a monocyte subpopulation, but also as a DC subset by others. Around a 50% of these CD16+ cells express 6-sulfo LacNAc+ (SLAN), a carbohydrate modification of the P-selectin 
glycoprotein ligand 1 (PSGL-1), on the membrane. They are known as SLAN-DC’s and they have a pro-inflammatory profile.
Leukocyte Immunoglobulin-like Receptors (LILR) are widely expressed on immune cells and induce activating or inhibitory signals after ligand binding, depending on the features of 
the cytoplasmic tail. They bind HLA-I molecules among other ligands. LILR family includes 11 genes and 2 pseudogenes.
By means of a flow cytometry approach, we have detected that freshly isolated peripheral blood SLAN-DC’s mainly express the inhibitory receptors LILRB1, LILRB2 and LILRB3 while 
only 50-70% express the activating LILRA1. LILRA2 and LILRB4 expression is very rare and LILRA4 expression is completely absent. This selective LILR expression suggests a possible 
DC regulation by LILR after ligand binding.

P.C.05.02
Prostaglandin E2 can rescue indoleamine-2,3-dioxygenase expression in aryl hydrocarbon receptor negative dendritic cells

I. Bargen1, K. Zado1, S. Kadow1,2, C. Esser1; 
1IUF - Leibniz Research Institute for Environmental Medicine, Duesseldorf, Germany, 2Institute for Molecular Biology, University of Duisburg-Essen, Germany.

The transcription factor aryl hydrocarbon receptor (AhR) is sensor of small chemicals (“ligands”) and involved in immune responses. We and others have shown that the inducible 
expression of the immunosuppressive enzyme indoleamine-2,3-dioxygenase (IDO) is absent in AhR-deficient Langerhans cells and bone marrow-derived dendritic cells (BMDC). IDO 
metabolizes tryptophan and thereby creates an immunosuppressive micro-milieu. In addition, the tryptophane metabolite kynurenin is an effective AhR ligand. IDO expression can 
be triggered by LPS via the NFκB pathway or via IFNγ/STAT1. The failure of AhR-deficient DC to induce IDO is not due to a defect in the respective signalling cascades, as toll-like 
receptors were detectable, and LPS or IFNγ induced TNFα, IL6, CXCL10 and IRF1 or the IDO downstream enzyme kynureninase. We asked whether prostaglandin E2 (PGE2) signalling, 
which can induce IDO, cooperates with AhR-signalling in ido transcription. As expected, PGE induced ido transcription synergistically in BMDC together with LPS. Abrogation of ido 
induction in AhR-deficient mice could be overcome by stimulation with LPS and PGE2. Inhibition of PGE2 led to a decreased ido induction in wild-type BMDCs and no detectable 
expression in AhR-deficient DCs. Thus, PGE2 contributed to shifting DC towards IDO production and thus may ultimately down-modulate inflammation. Moreover, PGE2 has a role in 
by-passing the need for AhR-signaling in IDO induction by DC. Our results reveal a novel cross-talk of AhR signalling with other inflammatory pathways in dendritic cells. 

P.C.05.03
Mechanisms of induction of paralyzed dendritic cells with poor antigen presentation function following Systemic Inflammatory Response Syndrome (SIRS)

J. A. Villadangos; 
The University of Melbourne, Melbourne, Australia.

Severe infections, trauma, burns or hemorrhage trigger SIRS, which is characterized by the release of immune-activating cytokines but is followed by weeks-long 
immunosuppression. Opportunistic infections post-SIRS are the main cause of mortality and morbidity in critical care patients. Immunosuppression post-SIRS may also contribute to 
poor vaccination outcomes in areas with high incidence of infection with malaria or other pathogens.
In my laboratory we are characterizing the contribution of Dendritic Cell (DC) functional impairment (paralysis) to immunosuppresion in mice where SIRS is triggered by TLR ligands or 
by infection with viruses, bacteria or the malaria parasite. We show that SIRS changes the local environment where DC undergo final differentiation, leading to weeks-long formation 
of paralyzed DC with poor antigen presentation function. We have (i) characterized the mechanisms responsible for this defect; (ii) identified a unique genetic program induced in 
paralyzed DC; (iii) devised strategies to overcome the impaired antigen presenting function of paralysed DC; (iv) discovered cytokines that induce local formation of paralyzed DC; and 
(v) blocked these cytokines with mAb to reduce paralysis.
Our studies might lead to new therapies to overcome DC paralysis and restore immunocompetence post-SIRS, preventing secondary infections and death in intensive care patients. 
They may also lead to improved vaccination outcomes in areas with high incidence of pathogen infection.

P.C.05.04
Effects of fractions from exopolysaccharides and dried biomass from Cyanobacterium aponinum from the Blue Lagoon in Iceland on stimulation of human monocyte-derived 
dendritic cells

A. B. Gudmundsdottir1,2, S. M. Pokharel1,2, H. Heimisson2, S. Omarsdottir2, A. Brynjolfsdottir3, E. S. Olafsdottir2, I. Hardardottir2, J. Freysdottir1,2; 
1Landspitali - The National University Hospital of Iceland, Reykjavik, Iceland, 2University of Iceland, Reykjavik, Iceland, 3Blue Lagoon Ltd, Grindavik, Iceland.

Introduction: Regular bathing in the Blue Lagoon in Iceland has been shown to have beneficial effects on psoriasis. The beneficial effects may, in part, be attributed to the unique 
chemical and ecological composition of the lagoon. Previous findings revealed that dendritic cells (DCs) matured in the presence of exopolysaccharides from Cyanobacterium 
aponinum (EPS-Ca), the dominating organism of the Blue Lagoon’s microbial ecosystem, seem to induce differentiation of allogeneic CD4+ T cells with an increased Treg but 
decreased Th17 phenotype. Therefore, the effect of fractions from EPS-Ca and dried biomass of C. aponinum (DM-Ca) on the maturation and stimulation of DCs was investigated.
Materials and methods: Human monocyte-derived DCs were matured and stimulated in the absence or presence of fractions from EPS-Ca or DM-Ca and their effects analysed by 
measuring expression of surface and internal molecules by flow cytometry and secretion of cytokines by ELISA.
Results: DCs matured and stimulated in the presence of EPS-Ca fractions secreted more IL-10 than DCs matured without EPS-Ca fractions but the fractions had no effect on IL-12 
secretion or expression of CD86 and MHC II. Maturation of DCs in the presence of two fractions from DM-Ca led to less IL-12 and IL-10 secretion and down-regulation of CD86 and 
HLA-DR expression.
Conclusions: Fractions from both EPS-Ca and DM-Ca affected the maturation and stimulation of DCs, either by increasing IL-10 secretion or by down-regulating maturation of DCs. 
These effects could contribute to the beneficial effects of the bathing in the Blue Lagoon on psoriasis.
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P.C.05.05
Functional consequences of Glucocorticoid-Induced Leucine Zipper protein expression in dendritic cells

J. Calmette1, M. Ellouze2, M. Pallardy3,4, F. Bachelerie1,5, E. Morand6, V. Godot2,7, G. Schlecht-Louf1,8,5; 
1INSERM UMR996, Clamart, France, 2INSERM U955 - IMRB- Team 16 - Vaccine Research Institute, Créteil, France, 3INSERM UMR996, Chatenay Malabry, France, 4University Paris-Sud, 
Faculty of Pharmacy, Chatenay Malabry, France, 5LabEx LERMIT, Chatenay Malabry, France, 6Southern Clinical School, Monash University Faculty of Medicine, Nursing & Health Sciences, 
Melbourne, Australia, 7University Paris-Est Créteil, Faculty of Medicine, Créteil, France, 8University Paris-Sud, Faculty of Medicine, Le Kremlin Bicêtre, France.

The Glucocorticoid-Induced Leucine Zipper protein (GILZ) is a key endogenous regulator of the immune response. We have shown, in Human and mouse, that GILZ expression in 
dendritic cells (DC) is tightly controlled and constitutes a molecular switch, which drives DC differentiation from a pro-inflammatory towards a tolerance-inducing function. We have 
established in vivo that GILZ up-regulation in DC (GILZhi DC) results in reduced antigen presentation and increased interleukin-10 secretion, and that GILZhi DC promote thymus-
derived regulatory T cells (Treg) expansion. To gain further insight into the cellular processes controlled by GILZ in DC, and the mechanisms beneath, we have generated conditional 
knock-out (KO) mice. In these mice, the DC do not express GILZ (GILZko DC). These mice display normal DC subsets distribution in their lymphoid organs and GILZko DC basal 
phenotype is not different from that observed in control DC. However, functional analyses reveal that GILZko DC display a dramatic and selective increase in antigen macropinocytosis, 
but not receptor-mediated endocytosis, as compared to control DC, with the corollary transient decrease of antigen uptake in GILZhi DC. Collectively, these results suggest that GILZ 
modulation in DC may fine-tune their access to antigens in vivo and shed light on a previously unknown mechanism, which controls antigen uptake by DC. We now investigate the 
mechanism(s) underlying this modulation of DC function and its impact on effector T cells and/or Treg activation, both in the steady state and in the context of immunopathologies.

P.C.05.06
Developmental heterogeneity of splenic CD11b+ DCs

B. Schraml1, J. van Blijswijk2, K. Snelgrove2, N. Rogers2, C. Reis e Sousa2; 
1Institute for Medical Microbiology, Immunology and Hygiene, Munich, Germany, 2Immunobiology Laboratory, The Francis Crick Institute, Lincoln’s Inn Fields Laboratories, London, United 
Kingdom.

Dendritic cells (DCs) are versatile controllers of immune responses but newborn mice have an underdeveloped DC compartment when compared to adults, containing not only 
fewer DCs, but also an altered ratio of DC subsets. Using a model for fate mapping of conventional DC precursors (CDP) with yellow fluorescent protein (YFP), we have revisited the 
development of DCs during mouse embryogenesis, as well as in perinatal and adult mice. Cells resembling adult CD11c+MHCII+ DCs were present in spleen as early as embryonic 
day 17. Surprisingly, CD11c+MHCII+CD11b+ splenocytes, which phenotypically resemble CDP-derived CD11b+ DCs that label strongly with YFP in adult mice, were poorly labeled in 
embryonic and neonatal mice. However, the labeling frequency increased gradually overtime, reaching adult levels by five weeks of age, when the splenic DC pool is fully established. 
Thus, splenic CD11c+MHCII+CD11b+ DCs are predominantly CDP-derived in adults but cells with similar phenotypic characteristics but distinct ontogeny populate the spleen in young 
mice. Preliminary evidence suggests that upon depletion of CDP-derived cells, CDP-independent CD11c+MHCII+CD11b+ cells can also populate adult spleen. Thus, our studies reveal a 
previously unappreciated developmental heterogeneity of splenic CD11b+ DCs that is particularly prominent in young mice. It will be important to determine whether this ontogenetic 
heterogeneity imparts impaired DC function in neonates.

P.C.05.08
Identity and flexibility of common dendritic cell progenitor

T. Ohteki, N. Onai; 
Tokyo Medical and Dental University, Tokyo, Japan.

A major reason people can stay healthy is the protection afforded by the body’s immune system. In the immune system, dendritic cells (DCs), distributed throughout the body as the 
most powerful antigen-presenting cells, activate immune cells upon viral infection, and maintain immune tolerance to self-antigen under steady-state conditions thereby preventing 
autoimmune diseases. DCs consist of two major subpopulations, i.e., conventional DCs (cDCs), which have excellent antigen-presenting capacity, and plasmacytoid DCs (pDCs), which 
have prominent type I interferon (IFN)-productivity, both of which play critical roles in the immune system. Thus, the identification of DC progenitors that give rise strictly to cDCs or 
pDCs, but not to other hematopoietic cells, could be important in medical applications for treating viral infections and autoimmune diseases. In 2007, in collaboration with Dr. Manz’s 
group, we identified progenitor cells committed to the DC lineage for the first time. However, these progenitors gave rise to many more cDCs than pDCs, implying that there must 
be another unidentified type of DC progenitor that serves as a major source of pDCs. We have recently identified a new type of DC progenitors with prominent pDC developmental 
potential. I will introduce the identity and flexibility of the new type of DC progenitors.

P.C.05.09
A role of Annexin1 in human Langerhans dendritic cell differentiation

R. Köffel1,2, T. Bauer3, I. Borek4, C. Tam-Amersdorfer4, F. D`Acquisto5, H. Weyd6, P. Krammer6, H. Strobl4, A. Ellinger2, A. Dräger1; 
1Institute of Anatomy, Dept. of Cell Biology, University of Bern, Bern, Switzerland, 2Center for Anatomy and Cell Biology, Dept. for Cell Biology and Ultrastructural Research, Medical 
University of Vienna, Vienna, Austria, 3Institute of Cancer Research, Dept. of Medicine I, Medical University of Vienna, Vienna, Austria, 4Institute of Pathophysiology and Immunology, 
Medical University of Graz, Graz, Austria, 5William Harvey Research Institute, Queen Mary University of London, Barts and the London School of Medicine and Dentistry, London, United 
Kingdom, 6Tumor Immunology Program, German Cancer Research Center, Heidelberg, Germany.

Langerhans dendritic cells (LC) represent a highly abundant subtype of dendritic cells in the skin. LC build a tight epidermal network and exert unique functions not only in anti-
microbial recognition and defense but also for the maintenance of peripheral immune tolerance. LC reside for long periods of time in the epidermis and arise from skin-resident 
precursors prenatally. Additionally, LC are replenished from blood monocytes during inflammation. However, the molecular mechanisms governing LC development and the 
establishment of the epidermal LC network are still poorly defined. The 37 kDa protein Annexin1 is a member of the annexin superfamily consisting of Ca2+ and phospholipid 
sensing proteins and was shown to mediate a broad range of anti-inflammatory actions, including cellular effects i.e. inhibition of leukocyte migration, negative regulation of T-cell 
maturation, and inhibition of pro-inflammatory cytokine production.
We used an in vitro system to differentiate human LC from CD34+ hematopoietic stem cells to study the effect of Annexin1 on LC differentiation. Addition of recombinant human 
Annexin1 to these cultures leads to an increase in LC numbers, demonstrating a positive effect of Annexin1 on LC differentiation. In line with this, we also find a significant reduction of 
LC numbers in the skin Annexin1 knock out mice. Interestingly, preliminary data shows reduced Annexin1 expression in diseased skin (i.e. Systemic lupus erythematodes) as compared 
to healthy skin.
Taken together, these data suggests a novel role of Annexin1 in human LC differentiation and in the establishment/integrity of the epidermal LC network in the skin.
Corresponding author: rene.koeffel@ana.unibe.ch

P.C.05.10
Tumor necrosis factor-α promotes survival and phenotypic maturation of poly(I:C)-treated dendritic cells but impairs their Th1 and Th17 polarizing capability

T. Džopalić1, A. Thorne2, S. Tomić2, B. Pavlović3, D. Mihajlović2, M. Čolić1,2; 
1Medical Faculty, University of Nis, Nis, Serbia, 2Medical Faculty of the Military Medical Academy, University of Defense, Belgrade, Serbia, 3Faculty of Pharmacy, University of Belgrade, 
Belgrade, Serbia.

Introduction: Polyinosinic-polycytidylic acid (poly(I:C), a Toll-like receptor (TLR)-3 synthetic agonist, is a promising agent for dendritic cell (DC)-based anti-tumor vaccines. It has the 
ability to induce a strong maturation of DCs, but such an effect is followed by their apoptosis. Tumor necrosis factor (TNF)-α may promote the survival of poly(I:C)-stimulated DCs, but 
it is not fully understood how this combination affects the maturation and polarization capacity of monocyte-derived (Mo)DCs.
Materials and Methods: Immature MoDCs, generated from human monocytes, were treated with different concentrations of poly(I:C) combined with TNF-α, and the effect on 
survival, phenotype, production of cytokines, allostimulatory and Th polarization capacity was assessed after 24 and 48 h.
Results: We showed that TNF-α inhibited the dose dependent pro-apoptotic effect of poly(I:C). However, TNF-α also decreased poly(I:C)-induced production of interleukin (IL)-12 and 
IL-23 by MoDCs, which correlated with their impaired capacity to stimulate cellular proliferation, interferon-γ and IL-17 production by allogeneic CD4+T cells in co-culture. This effect 
was more pronounced after 24 h and could not be restored by CD40 ligation. In the presence of CD40L, TNF-α even stimulated IL-10 production and immunoglobulin-like transcript 3 
expression by poly(I:C)-matured DCs, which correlated with their increased capacity to induce IL-10 production by CD4+T cells.
Conclusion: Although TNF-α could promote the survival of poly(I:C)-matured MoDCs, it also suppresses the main anti-tumor functions of these cells, which could have important 
implications when considering this, already suggested, protocol for the DC-based anti-tumor therapy.
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P.C.05.11
Dual role of CD1a in modulation of Dendritic Cell phenotype and function after contact with heated and/or irradiated lymphocytes

J. M. do Carmo1, C. M. Cavalcanti2, R. B. Baleeiro2, P. C. Bergami-Santos2, P. Walden3, J. M. Barbuto2; 
1Instituto Tocantinense Presidente Antônio Carlos, Porto Nacional, Brazil, 2Universidade de São Paulo, São Paulo, Brazil, 3Charité Universitatzmedizin, Berlin, Germany.

Dendritic cells (DCs) present peptides to T cells for immunity or tolerance induction, thus modulating T cell immune response. CD1 glycoproteins expressed on immature (iDCs) and 
mature DCs (mDCs) present nonpeptide antigens (e.g. lipids, mainly of microbial origin) to lymphocytes. It is known that defects in apoptotic cell clearance may result in inflammatory 
reactions against self antigens (Ags), potentially related to autoimmune diseases, like Lupus. However, it is not well understood the effect of self lipid presentation to immune 
response.
Thus, we aimed to test CD1a role using apoptotic cells as a source of self lipids to DCs. Lymphocytes were 1. irradiated in a 137Cs source/1250 rads to generate apoptotic cells (APO); or 
2. heated at 43oC (H); or 3. both (HAPO). Apoptosis was detected by PI incorporation in fragmented DNA. Then, groups 1, 2 or 3 were added to DC cultures at the 5th day of monocyte 
stimulation with GMCSF and IL-4 (iDCs), with or without TNF to maturate DCs (mDC). In the 7th day, DCs were harvested for phenotyping, lymphocyte proliferation and cytokine 
production assays. Data show that iDC+APO had higher levels of CD1a (MFI=23 vs 12, p<0.05), correlated with higher levels of IL-10 (132pg/mL vs 36pg/mL) and lower levels of IL-
12p70, lymphoproliferation index, and costimulatory molecules. Inverse expression pattern was observed in mDC+APO/HAPO. Thus, we suggest that CD1a might have a regulatory 
role on DCs by modulating immune response to lipid Ags on apoptotic cells. The nature of these lipids is under investigation.

P.C.05.12
Exposure to microbial soluble factors affects the phagocytic ability of the in vitro generated dendritic cell and its subsequent influence on the activation of autologous T cells

Y. Haileselassie1, M. Navis1, K. R. Qazi1, B. Rethi2, E. Sverremark-Ekström1; 
1Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm University, Stockholm, Sweden, 2Department of Microbiology, Tumor and Cell Biology, Karolinska Institutet, 
Stockholm, Sweden.

The gut microbiota influence on the response of host immune cells is well established. However, we still need to know how the gut microbes impose their influence on the immune 
cells. Dendritic cells (DC) are commonly generated in vitro by treating CD14+ monocytes with GM-CSF+IL4. In addition, retinoic acid (RA) treatment also modulates the phenotype 
of the generated DC. Here, we assessed how Lactobacillus (L). reuteri and Staphylococcus (S). aureus cell free supernatants (CFS) influenced the in vitro-differentiation of DC in the 
presence of GM-CSF+IL4±RA, the phagocytic activity of the generated DC and how they shape autologous T cell-responses in vitro. Co-culture with S. aureus CFS and/or L. reuteri CFS 
enhanced DC maturation markers like CD86 and CCR7 in both conventional (CO)-DC and RA-DC. While IL-6, IL-23 and IL-10 production was enhanced in DC exposed to L. reuteri CFS, 
these DC did not trigger T cell cytokine production when co-cultured with autologous T cells. In contrast, S. aureus conditioned CO-DC and RA-DC stimulated the production of IL-2, 
IL-10, IL-17 and IFN-γ in subsequent co-cultures with autologous T cells. This could be due to an inhibited phagocytic potential of the L. reuteri treated DC, as shown in a phagocytosis 
assay, or due to an observed L. reuteri-mediated down regulation of DC-SIGN. With further investigation needed at the mRNA level to understand the mechanisms, our current results 
show that microbial exposure influences DC generation and subsequent T cell responses and supports the role of gut microbiota in immune maturation.

P.C.05.13
The inhibitory effects of thymol and carvacrol on dendritic cell activation and function

Z. Amirghofran, H. Ahmadi, M. Karimi, F. Kalantar; 
Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of.

According to reports, there are various plant-derived compounds that have immunomodulatory effects on dendritic cells (DCs). This study investigated the effects of thymol and 
carvacrol as two major constituents of thyme on DCs maturation and T cell activation. We isolated DCs from the spleens of Balb/c mice after which they were treated with non-
cytotoxic concentrations of thymol and carvacrol. Cells were subsequently analyzed for expressions of MHC II, CD86 and CD40 DC maturation markers by flow cytometry. At 0.1 
µg/ml, thymol significantly reduced the mean fluorescent intensity of CD86 (80.3±0.2% of the untreated control), whereas carvacrol reduced the fluorescent intensity of CD40 to 
79.5±0.14 % (p<0.001). These reductions showed the ability of thymol and carvacrol to modulate phenotypic maturation of DCs. We studied the effects of compounds on allogenic T 
cell response by co-culturing C57BL/6 mouse T cells with DCs isolated from Balb/c mice. Results of cell proliferation assay showed significantly decreased T cell proliferation by both 
compounds (p<0.05). In addition, the levels of IFN-γ and IL-4 cytokine production in the supernatant of the mixed lymphocyte culture decreased in the presence of both compounds 
compared to the untreated control (p<0.01). In conclusion, these data showed the suppressive effects of thymol and carvacrol on DCs maturation and function, as well as T cell 
responses. These responses should be additionally assessed to determine the possibility of beneficial effects in the treatment of immune-mediated diseases.

P.C.05.15
mKLRL1, a novel C-type lectin-like inhibitory receptor, regulates the maturation of dendritic cells and plays important roles in immunity

G. Liu, P. Li, X. Dai, Y. Yu; 
Department of Immunology, Second Military Medical University, Shanghai, China.

KLRL1 is a member of the family of C-type lectin-like receptors (CLEC) and preferentially expressed on the surface of most immune cells. In the present study, we found that the 
expression of mKLRL1 markedly decreased during DC maturation; therefore, the regulatory roles of KLRL1 in DC and in the immune response were further investigated. Adenovirus-
mediated over-expression of mKLRL1 could negatively regulate the function of DC upon LPS stimulation. In response to LPS, mKLRL1-modifed DC showed enhanced phagocytic 
capability and weakened ability to induce T cell proliferation which is very similar to that of immature DC. In addition, mKLRL1-modified DC produced high level of IL-10 and low 
level of TNF-α upon LPS stimulation. Further investigation revealed that IL-10 was a significant effector molecule for mKLRL1 to negatively regulate the function of DC and p38 
MAPK activation was shown to be necessary for IL-10 preferential production. The maturation state of DC is vital for determining the ending of immune response; therefore, we 
further examined the role of mKLRL1 in the immunity mediated by DC. Our results showed that mice pretreated with mKLRL1-modified DC could be protected from subsequently 
EAE induction, which showed the markedly delayed onset and the improved nervous system function, indicating that mKLRL1 might play a role in the induction of antigen-specific 
immune tolerance. <!--EndFragment-->

P.C.05.16
Pig as a biomedical model: putting the porcine lung dendritic cells/macrophages network into light

P. Maisonnasse1, E. Bouguyon1, M. Bourge2, G. Piton3,4, A. Ezquerra5, C. Urien1, J. Leplat3,4, G. Simon6,7, C. Chevalier1, S. Vincent-Naulleau3,4, E. Crisci8, M. Montoya8,9, I. Schwartz-Cornil1, N. 
Bertho1; 
1Virologie et Immunologie Moléculaires, INRA, Jouy-en-Josas, France, 2I2BC, CNRS, Gif-sur-Yvette, France, 3UMR Génétique Animale et Biologie Intégrative , INRA, Jouy-en-Josas, France, 
4Direction des Sciences du Vivant, Institut de Radiobiologie Cellulaire et Moléculaire, Laboratoire de Radiobiologie et Etude du génome, CEA, Jouy-en-Josas, France, 5Dpto. de Biotecnología, 
INIA, Madrid, Spain, 6Laboratoire de Ploufragan/Plouzané, Unité Virologie Immunologie Porcines, ANSES, Ploufragan, France, 7Université Européenne de Bretagne, Rennes, France, 8CReSA, 
UAB-IRTA, Bellaterra, Spain, 9IRTA, Barcelona, Spain.

Human and mouse respiratory tracts show anatomical and physiological differences, making it necessary to develop alternative experimental models for many respiratory diseases 
study. Pig has been recognized as a valuable biomedical model, in particular for lung transplantation or pathologies such as cystic fibrosis and influenza infection. However, there is a 
lack of knowledge about the porcine respiratory system.
Using flow cytometry, confocal microscopy and qRT-PCR, we segregated and studied six populations of pig lung dendritic cells (DCs)/macrophages (Mθs): conventional dendritic 
cells (cDC) 1 and cDC2, inflammatory monocyte-derived DCs (moDCs), monocyte-derived Mθs (moMθs) and interstitial and alveolar Mθs. We then assessed their different functional 
capacities after cell sorting at steady-state in vitro or after an Influenza infection in vivo.
The three DC subsets present migratory and naïve T cells stimulation capacities. As observed in human and mice, porcine cDC1 and cDC2 were able to induce Th1 and Th2 responses, 
respectively. Interestingly, inflammatory cytokines-secreting moDCs increased in the porcine lung upon influenza infection, as observed in the mouse model. Pig cDC2 shared some 
human characteristics that are not observed in mice, namely the expression of FCεRIα and Langerin, and an intra-epithelial localization.
This work, by unravelling the extended similarities of the porcine and human lung DC/Mθ networks, highlights the relevance of pig, both as an exploratory model of DC/Mθ functions 
and as a model for human inflammatory lung pathologies.

P.C.05.17
How dendritic cells phenotype and migration differ in gut infection

T. A. Altorki1, A. Brass2, W. Muller1, S. Cruickshank1; 
1The University Of Manchester, Faculty of Life Sciences, Manchester, United Kingdom, 2The University Of Manchester, School of Computer Science, Manchester, United Kingdom.

The gut is a major site of pathogen entry and dendritic cells (DCs) are key cells in shaping the immune responses to these pathogens. The ability of DCs to migrate to the site of 
infection is fundamental for DC function. Our previous data showed that a rapid recruitment of DCs to the site of infection was associated with resistance to infection whereas delayed 
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recruitment was associated with susceptibility. To address the effects of infection on DC migration we have investigated the effects of parasite secretory products on DC function 
using an in vitro model. However, comparing this to the migration phenotype, our in vitro model showed a diverse migration speed and displacement length in response to different 
antigen stimulation. Furthermore, we have modified the in vitro model to look at the effect of DC ligands such as; intracellular adhesion molecule-1 (ICAM-1) and E-cadherin on the 
migration phenotype of the DCs. Our preliminary data showed that ICAM-1 plays an important factor in boosting the migration process of the DCs during infection.

P.C.05.18
Modulation of T-helper polarizing capability of human monocyte derived Langerhans cells by TLR-3 and Dectin-1 agonists

I. Rajkovic1, S. Vasilijic1,2, D. Vucevic1,2, A. Thorne2, M. Markovic3, M. Colic1,3; 
1Faculty of Medicine of the Military Medical Academy, University of Defense, Belgrade, Serbia, 2Institute for Medical Research, Military Medical Academy, Belgrade, Serbia, 3Faculty of 
Medicine, University of Nis, Nis, Serbia.

Introduction: Langerhans cells (LCs) represent a subpopulation of dendritic cells which initiate immune responses against the antigens from epidermis and mucoses. We have studied 
effects of Toll-like receptor 3 (TLR-3) and Dectin-1 agonists, (polyinosinic:polycytidylic acid (PolyI:C) and curdlan, respectively) on maturation of their in vitro counterparts, monocyte 
derived LCs (MoLCs), after ligation of CD40 molecule.
Methods: Immature MoLCs were generated in the presence of GM-CSF, IL-4 and TGF-β1 and then treated with PolyI:C, curdlan or their combination for 24h. After that, cells were 
washed and additionally stimulated with soluble CD40L for another 24h.
Results: Both single and combined treatments of MoLCs followed by ligation of CD40 molecule elicited phenotypic maturation of MoLCs and had different effect on their Th 
polarization capability. Poly I:C-treated MoLCs after ligation of CD40 molecule down-regulated both the production of IFN-γ and IL-17, while curdlan-treated MoLCs down-regulated 
production of IL-17 by alloreactive CD4+ T-cells compared to non CD40L-treated cells. Ligation of CD40 molecule on Poly I:C+curdlan-treated MoLCs was manifested by higher 
production of TNF-α, IL-1β, IL-23 and IL-27. These cells showed higher ability to induce production of IFN-γ, IL-2 and IL-17 by alloreactive CD4+ T-cells then curdlan- or Poly(I:C)-treated 
MoLCs. The IFN-γ/IL-4 ratio was higher in the cocultures with Poly I:C+curdlan-treated MoLCs suggesting their stronger Th1 polarization capability than separately-treated MoLC.
Conclusion: Combined stimulation of MoLCs with TLR-3 and Dectin-1 agonists potentiate their Th1 polarization capability suggesting the role of these molecules for preparation of Th1 
polarized immunostimulatory LCs in vitro.
Grants: MFVMA/10/13-15, ON175102.

P.C.06 Pattern Recognition Receptors - Part 1

P.C.06.01
Expression and function in platelets of IL-1R8 (TIR8/SIGIRR), a regulatory member of the IL-1 receptor family

F. Riva1, A. Anselmo2, S. Gentile2, C. Soldani2, C. Mazzon2, N. Polentarutti2, P. Carullo2, M. Bacci2, A. Voza2, A. Mantovani2, C. Garlanda2; 
1university of milano, milano, Italy, 2Humanitas Clinical and Research Center, rozzano, Italy.

IL-1R8, also known as SIGIRR or TIR8, is a member of the IL-1R family that negatively regulates responses to IL-1R family members and TLRs. Here we report that IL-1R8 is expressed 
on human and mouse platelets at high levels. Megakaryocytes express IL-1R8 and levels increase along maturation. IL-1R8-deficient mice show normal levels of circulating platelets. 
Homotypic and heterotypic (platelet-neutrophil) aggregation triggered by ADP and IL-1 or LPS, respectively, was increased in IL-1R8-deficient platelets. IL-1R8-deficient mice showed 
increased soluble P-selectin levels and increased platelet-neutrophil aggregates after systemic LPS administration. The deficiency of IL-1R1 abated platelet hyperactivity and the 
increased platelet/neutrophil aggregation observed in Il1r8-/- mice in vitro and in vivo, suggesting that IL-1R8-dependent negative regulation of platelet IL-1R1 has a major role in 
tuning platelet activation. In a mouse model of platelet-dependent thromboembolism, IL-1R8-deficient mice showed an increased frequency of blood vessel complete obstruction.
IL-1R8 expression was downmodulated on platelet surface in patients with severe systemic inflammatory conditions (SIRS and sepsis) and correlated with the severity of the disease, 
suggesting a possible link with platelet dysfunctions associated to these conditions.
These results show that platelets, which have a large repertoire of TLRs and IL-1R, express high levels of IL-1R8 that plays a non-redundant function as a regulator of thrombocyte 
function in vitro and in vivo.

P.C.06.02
Identification of minimal oligodeoxynucleotide motifs that are distinctively recognized by human or murine TLR9

J. Pohar1, A. Kužnik-Krajnik1, D. Lainšček1, C. Yamamoto2, R. Fukui2, K. Miyake2, R. Jerala1,3, M. Benčina1,3; 
1National Institute of Chemistry, Ljubljana, Slovenia, 2The Institute of Medical Science, The University of Tokyo, Tokyo, Japan, 3Centre of Excellence EN-FIST, Ljubljana, Slovenia.

Introduction: Oligodeoxynucleotides (ODNs) containing unmethylated deoxycytidylyl-deoxyguanosine dinucleotide motifs (CpG) recapitulate activation of Toll-like receptor 9 (TLR9) 
by microbial DNA. Activation of TLR9 is dependent on the nucleotide sequence, backbone modifications, length, and oligomerization properties of ODNs. However, the key sequence 
determinants that govern activation of TLR9 by ODNs have not been well defined.
Materials and Methods:We performed a targeted systematic investigation of the sequence motifs of B-class nucleotides that activate murine or human TLR9. Human and murine 
B-cells, PBMC, dendritic cells and several cell lines were used to compare cytokine expression, B-cell proliferation, NF-κB activation and upregulation of cell-surface activation 
markers upon stimulation with minimal ODNs and ODNs most often used in the literature and in therapeutic applications.
Results: The minimal ODNs that activate human TLR9 comprises two CpG dinucleotides separated by six to ten nucleotides, where the first CpG is preceded by the 5′-deoxythymidine 
and elongated by the poly-deoxythymidine tail at the 3′ end. The distance between the stimulatory CpG motifs within the ODNs as well as their length fine-tunes activation of B-cells. 
The minimal ODNs that activate murine but not human TLR9 comprise one CpG separated by one to three nucleotides from 5′TCC motif. The position of CpG four to six nucleotides 
from 5′-end and ODN’s length fine-tunes activation of murine macrophages.
Conclusions: The identification of a minimal ODN sequence requirements therefore contributes to the elucidation of species-specific recognition of ssDNA and could contribute to 
development of better TLR9 agonists.

P.C.06.03
Impact of NOD1 on IL-10 signaling

T. Neuper, A. Duschl, J. Horejs-Hoeck; 
Department of Molecular Biology, University of Salzburg, Salzburg, Austria.

Introduction: The cytoplasmic pattern recognition receptor NOD1 senses bacterial peptidoglycan and induces pro-inflammatory responses. In the present study we hypothesize that 
NOD1 may also contribute to inflammation independently of its ligand, by regulating anti-inflammatory responses.
Material and Methods: As IL-10 is a very important anti-inflammatory cytokine, we analyzed the effects of NOD1 on IL-10 signaling and IL-10 target gene expression in human 
monocyte-derived dendritic cells (moDCs) by Western Blot, q-RT-PCR, siRNA-technology, flow cytometry, multiplex assays and DC-T-cell co-culture studies.
Results: We demonstrate that IL-10 induced phosphorylation of STAT1 and to a lower extent STAT3 is decreased in moDCs lacking NOD1. Moreover, moDCs deficient for NOD1 have 
significantly down-regulated CD86, whereas the IL-10 target genes IL-10 and march1 are increased under these conditions. To investigate the role of SOCS proteins, which are known 
to control JAK-STAT signaling by a negative feedback loop, SOCS expression in NOD1 deficient moDCs was analyzed. Notably, moDCs lacking NOD1 show significantly decreased 
SOCS2 expression. Moreover, SOCS2 silencing, similar to NOD1 deficiency, resulted in decreased IL-10-mediated STAT1 phosphorylation, decreased CD86 levels, but enhanced 
expression of IL-10 and march1. This indicates that SOCS2 might be involved in the NOD1 dependent modulation of IL-10 signaling. Moreover, co-culture experiments involving 
human moDCs and CD4+ T-cells indicate that moDCs lacking NOD1 are more potent in inducing IL-10 secretion by CD4+ T-cells.
Conclusion: Taken together, this study identifies NOD1 as novel regulator of IL-10 signaling and provides first evidence that NOD1 deficiency may contribute to a more pronounced 
tolerogenic phenotype of moDCs.

P.C.06.04
Monarch-1, a member of NLR family, negatively regulates the innate immune signaling induced by viral infection

S. Chen1,2, J. P. Ting3; 
1Taipei Medical University, Taipei, Taiwan, 2National Yang-Ming University, Taipei, Taiwan, 3Unversity of North Carolina at Chapel Hill, Chapel Hill, NC, United States.

Monarch-1, a member of NLR superfamily is composed of a pyrin domain in N-terminal, a conserved NBD domain and LRR domain in C-terminal has been reported to suppress colon 
inflammation and tumorigenesis through the negative regulation of canonical and noncanonical NFκB signaling. Our pilot studies showed that higher amount of secretion of TNF-α 
and IFN-β were detected in the VSV and HSV-1 infected dendritic cells (DCs) from the monarch-1-/- mice than that of wild type (WT) mice; and monarch-1-/- and WT cells exhibited 
cytokine profiles in accord with the phosphorylation level of IRF3 and p65 in response to virus infection. In addition, Monarch-1 is able to interact with MAVS while dissociation was 
found upon VSV infection. This phenomenon was associated with the downregulation of Monarch-1, implying the release of MAVS from Monarch-1 to interact with RIG-I to transducer 
the following signaling cascade, which leads the production of type I IFNs against viral infection.
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P.C.06.06
KIR/HLA-C genomic profiles of women with fibromyalgia syndrome in the southeast of Spain

I. Legaz Pérez1,2, L. Gimeno3, G. Salgado4, E. Novoa4, J. Bolarin5, A. Mrowiec5, P. Martinez5, S. Soriano-Diaz5, A. Bernal-Ramos5, A. Bermudez-Torrente6, A. Martinez-Leon7, I. Ibernon-
Caballero8, M. Muro5, M. Moya-Quiles5, J. Campillo5, A. Minguela5, M. Alvarez-Lopez5, I. Lozano9, A. Garcia-Alonso5; 
1University of Murcia, Murcia, Spain, 2Immunology Service. Hospital Virgen de la Arrixaca, Murcia, Austria, 3Immunology Service, Hospital Virgen de la Arrixaca. Murcia, Spain, 4Immunology 
Service. Hospital Virgen de la Arrixaca, Murcia, Spain, 5Immunology Service, Hospital Virgen de la Arrixaca, Murcia, Spain, 6Rheumatology Department. University Clinical Hospital Virgen 
de la Arrixaca, Murcia, Spain, 7Medical Family Health, San Andrés-Murcia., Murcia, Spain, 8Psychiatry Department-University Hospital Virgen de la Arrixaca, Murcia, Spain, 9Psychiatry 
Department-Hospital Virgen de la Arrixaca, Murcia, Spain.

Fibromyalgia (FM) is characterized by diffuse pain, fatigue, sleep impairment, and cognitive dysfunction, so it is associated with a significant functional disability. Its underlying 
biological mechanisms are unknown. Recently it has been suggested the involvement of immune system in the development of autoimmune phenomena and depression. NK and 
T cells express KIR-receptors, which interact with HLA-I ligands regulating their activity. Their association would be very useful in clinical practice to diagnose patients even adjust 
possible treatments. The aim of this study was to determine if KIR/HLA-C genes were associated with FM. A total of 150 FM and 120 healthy controls, both Spanish women with a 
mean age of 51.22 ± 8.62 years were analyzed. Genomic DNA was extracted from peripheral blood and KIR/HLA-C genotyping was performed by PCR-SSP/SSO. X2-Pearson’s and 
Fisher’s exact test were used to compare variables. P<0.05 were considered significant. HLA-C genotypes were classified into C1 (Asn80) and C2 (Lys80). Our data showed that KIRs 
genes were equally distributed in FM and controls, except KIR2DL2+/S2+/KIR2DL3- which was increase in FM versus control (14%vs7.8%). HLA-C alleles showed similar frequencies, 
being the Cw*07 the most represented. aKIR/iKIR number genes and KIR/HLA-C genotypes were also analyzed, no showing any difference in both populations.Our data show that 
KIR/HLA-C genes does not seem to contribute to the development or susceptibility to FM, therefore not be used as risk factors or prognosis, but future studies will be necessary to 
perform to examine the relation of KIR/HLA-C with FM in a larger cohort of patients.

P.C.06.07
Outer Membrane Vesicles from periodontal pathogens contain ligands that stimulate TLR and NLR receptors

J. D. Cecil, N. M. O’Brien-Simpson, J. Lenzo, J. Holden, Y. Chen, K. Gause, F. Caruso, E. Reynolds; 
The University of Melbourne, Parkville, Australia.

A common feature among Gram-negative bacteria is the biogenesis of outer membrane vesicles (OMVs). Once regarded as cell debris, these spherical membrane structures are 
now thought to play a role in microbial virulence, but are poorly studied for periodontal pathogens. Evaluation of how OMVs stimulate the immune response will increase our 
understanding of how chronic periodontal disease progresses and this in turn may improve diagnosis and treatment of disease.
This study developed a highly effective purification and enumeration technique to isolate OMVs from Porphyromonas gingivalis, Treponema denticola and Tannerella forsythia using 
density gradient separation and high resolution flow cytometry. Highly purified OMVs were characterised to identify their biophysical/chemical components and evaluate their ability 
to stimulate the innate immune system via pattern recognition receptors using HEK-Blue cell lines stably transfected with TLR and NOD receptors.
The optiprep and enumeration methods used in this study were found to significantly improve characterisation and bioassays compared to reported methods for OMV isolation. 
OMVs from all three bacteria were found to contain a variety of PAMPs including lipoproteins, lipopolysaccharide, peptidoglycan, DNA and RNA. OMVs from all three bacteria 
stimulated a significant TLR2 and TLR4 response. In addition OMVs from P. gingivalis and T. forsythia induce moderate/weak TLR7, TLR8, TLR9, NOD1 and NOD2 responses, 
respectively.
Our data clearly demonstrates that OMVs from periodontal pathogens possess a multitude of virulence factors and are major stimulants of PRRs likely to have a significant impact on 
the development and continuation of the inflammatory response in periodontal disease.

P.C.06.08
Crosstalk in innate immunity: Microbial Stress Response and Toll-like receptors

J. Perego1, C. Bourbon-Caillet1, E. Gatti1,2, P. Pierre1,2; 
1CIML, Marseille, France, 2Institute for Research in Biomedicine - iBiMED and Aveiro Health Sciences Program, University of Aveiro, Aveiro, Portugal.

Innate immunity is characterized by a rapid response against pathogens, which are sensed through Pathogen-Recognition-Receptors (PRRs). Among the PRRs, Toll-like Receptors 
(TLRs) are essential. Each subtype of immune cells expresses a specific pattern of TLRs. In particular, plasmacytoid dendritic cells (pDCs) are a small subset of dendritic cells, with 
a unique ability to rapidly secrete massive amounts of type I interferon after TLR7 or TLR9 activation. Although pDCs have an important antiviral action, they can also trigger 
autoimmune diseases if the TLRs signaling is improperly regulated.
An important regulator of TLRs signaling is the Microbial Stress Response (MSR), identified recently. MSR is a specific form of Unfolded Protein Response, also triggered upon 
pathogen recognition.GADD34 is a specific actor of the MSR and controls the expression of pro-inflammatory cytokines and type I IFN.
The goal of our research is to understand how MSR regulates TLRs signaling and whether this regulatory mechanism can be used to fight autoimmune diseases, such as Systemic 
Lupus Erythematosus (SLE).

P.C.06.09
Expression and regulation of the immune modulatory enzyme Indoleamine 2, 3-dioxygenase (IDO) in human epithelial cells

W. A. S. Aldajani, F. Salazar, A. Knox, A. Ghaemmaghami; 
University of Nottingham, Nottingham, United Kingdom.

Lung epithelial cells provide the first line of defence against airborne pathogens and allergens. Both barrier and effector functions of epithelium are thought to be influenced by their 
communication with stromal (e.g. fibroblasts) and immune cells (e.g. dendritic cells (DCs)). These interactions can collectively regulate inflammatory responses and maintain lung 
immune homeostasis. Indoleamine 2,3-dioxygenase (IDO) catalyses the degradation of tryptophan which plays a critical role in immune regulation through production metabolites 
such as Kynurenines. In addition to immune regulatory properties (e.g. suppression of T-cells proliferation/responses) IDO has also been shown to have antimicrobial function. Thus 
changes in the IDO activity could have a significant impact on host immune defence mechanisms. While expression and regulation of IDO activity has been extensively studies in 
DCs, its expression and function in epithelial cells is less well understood. In this study we investigated IDO activity in epithelial cells under steady state conditions and in response to 
bacterial and allergenic stimuli. Our data showed that human airway epithelial cells express IDO which is significantly upregulated in response to IFN-γ. Interestingly IDO activity in 
epithelial cells is down-regulated following stimulation with LPS or allergen extracts. This is in contrast with the effect of LPS on IDO activity in DCs. Furthermore, we have shown that 
‘resting’ epithelial cells can suppress T cell proliferation in an IDO dependent manner. These data provides new insight on how epithelial cells, through production of IDO, can influence 
downstream innate and adaptive responses as part of their function in maintaining immune homeostasis

P.C.06.10
Induction of antigen specific cytotoxic T cells in response to sterile injury is inhibited by Lipopolysaccharide

R. Chakraborty1, I. H. Frazer1, M. Kendall2; 
1Translational Research Institute, Brisbane, Australia, 2Australian Institute for Bioengineering and Nanotechnology, Brisbane, Australia.

Induced inflammation enhances immunity to co-delivered antigen. Heat applied briefly to the skin invokes sterile inflammation, which is characterised by local cell death and 
inflammasome/caspase-1 activation without disrupting skin integrity. Co-delivery of endotoxin free ovalbumin antigen with heat induces IFN-γ biased CD8 T cell effector response 
which can be abrogated by co-administration of lipopolysaccharide. The combination of heat injury, ovalbumin and LPS co-delivered to skin induces local IL-10, IL-17 and IL-1β, and 
enhanced antibody responses with diminished CD8 T cell responses. We conclude that inflammation characterized by inflammasome activation without TLR signaling induces Th1 
polarized immunity to co-administered antigen, whereas addition of TLR signaling polarizes more Th2/Th17 prone responses.

P.C.06.11
The E3-ubiquitin-ligase Cbl-b controls anti-fungal immune responses by regulating Dectin-1 signaling

G. Wirnsberger1, F. Zwolanek2, T. Asaoka1, I. Kozieradzki1, L. Tortola1, R. Wimmer1, F. Ikeda1, K. Kuchler1, K. Kuchler2, J. Penninger1; 
1IMBA, Vienna, Austria, 2MFPL, Vienna, Austria.

Immune recognition of fungal pathogens relies on an intricate set of pattern recognition receptors of which the C-type lectin receptor Dectin-1 is of central importance for the 
recognition of fungal cell wall β-glucan. Dectin-1 signaling critically depends on spleen tyrosine kinase (Syk) activity for triggering anti-fungal effector functions in immune cells. Due 
to the potential tissue damaging effects of excessive immune responses against fungi, these effector mechanisms need to be tightly regulated. We find that loss of the E3-ubiquitin 
ligase Cbl-b deregulates Dectin-1 signaling and effector mechanisms in both macrophages and dendritic cells. Mechanistically Cbl-b associates with and ubiquitinates Syk upon 
fungal recognition, and targets it for proteasomal degradation, thereby dampening Dectin-1 signaling. Cbl-b deficiency thus causes an increased inflammatory response as evidenced 
by increased inflammasome activation, cytokine secretion, reactive oxygen species production, and fungicidal activity. Accordingly loss of Cbl-b deregulates systemic anti-fungal 
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immunity in mice, protects them from morbidity, and delays mortality caused by lethal systemic infection with the human pathogen Candida albicans. Loss of Cbl-b does not impact 
on initial immune cell recruitment but increases the fungicidal activity of tissue infiltrating immune cells in vivo, thus limiting fungal colonization and tissue damage. In summary 
we present for the first time evidence for a role of the E3-ubiquitin-ligase Cbl-b in the regulation of proximal signaling of the pattern recognition receptor Dectin-1 in anti-fungal 
immunity.

P.C.06.12
NOD-like receptor expression in human MSCs

V. Durand-Onayli1, N. Ketterl2, A. Jetzinger1, A. Duschl1, D. Strunk2, J. Horejs-Hoeck1; 
1Department of Molecular Biology, University of Salzburg, Salzburg, Austria, 2Expt & Clin Cell Therapy Inst, Paracelsus Medical University, Salzburg, Austria.

Introduction: Mesenchymal stem cells (MSCs) are a heterogenic population of stromal cells which can be isolated from various tissues. MSCs have the potential to differentiate into 
parenchymal cells of the mesoderm for instance osteocytes, chondrocytes, adipocytes and cells of the connective tissue. In addition, they also have immune-modulatory capacities, 
whereby especially the anti-inflammatory abilities of MSCs are of strong interest. Recently, it has been shown that the immune-suppressive role of MSCs can be modulated by 
differential stimulation via Toll like receptors. The present study aims at investigating the presence and function of NOD-like receptors (NLRs), another family of pattern recognition 
receptors, in human MSCs.
Material and Methods: NLR expression of human MSCs from different sources was analyzed by q-PCR and Western Blot. The role of NOD1 and its ligand iE-DAP was determined by 
means of siRNA technology, q-PCR and ELISA.
Results: Our study shows specific NLRs are detectable in MSCs isolated from different sources and donors. In particular, NOD1, NLRP1, NLRX1 and NAIP are stably expressed in 
human MSCs. Moreover, the activation of NOD1 by its ligand iE-DAP enhances the expression of NOD1 via a positive feedback loop and additionally promotes the release of the anti-
inflammatory cytokines IL-6 and IL-10.
Conclusion: Our data indicate that NOD1 and its ligand iE-DAP may contribute to the anti-inflammatory phenotype of human MSCs.

P.C.06.14
Analysis of pattern recognition receptor (PRR) expression and regulation in Langerhans cells (LCs) in a three-dimensional model of barrier disrupted human skin

P. M. Tajpara1, T. Berger2, M. Mildner2, A. Elbe-Bürger1; 
1Laboratory of Cellular and Molecular Immunobiology of the Skin, Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology, Medical University of Vienna, 
Vienna, Austria, 2Research Division of Biology and Pathobiology of the Skin, Department of Dermatology, Medical University of Vienna, Vienna, Austria.

Introduction: Keratinocytes and LCs ascertain a potent skin barrier against environmental threats. To better understand whether LCs respond functionally to viral antigens, we 
investigated whether PRRs recognizing double stranded RNA (TLR3, RIG-1, MDA5, PKR) can be regulated/activated in LCs upon recognition of poly(I:C) using a human ex vivo skin 
culture model.
Materials and Methods: To efficiently disrupt the physical epidermal barrier which mainly consists of the stratum corneum, normal human skin obtained from plastic surgery, was 
stripped sequentially 10 times to remove this layer. Punch biopsies were then placed in 24 well culture plates and PBS (control) or poly(I:C), a potent inducer of a strong inflammatory 
response in several cell types, was epicutaneously applied. Samples were harvested after 24 and 48 hours of incubation. Cryosections and epidermal sheets were prepared and 
analyzed for PRR expression in skin cells using immunofluorescence.
Results: We found that poly(I:C) upregulated TLR3 but not PKR in keratinocytes and failed to upregulate/induce TLR3 and PKR in LCs. In contrast, in the presence of poly(I:C), MDA5 
was strongly upregulated in some resident and emigrating LCs compared to controls. Keratinocytes failed to express MDA5.
Conclusion: Our data suggest that not TLR3 but MDA5 may play a key role in the innate immune response of LCs to viral infection. This model will now allow us to define the PRR 
pathways which will be activated in LCs as well as in keratinocytes after contact with allergens.
This work was supported by an Austrian Science Fund (FWF) grant (MCCA DK W1248-B13).

P.C.06.15
Modulation of myeloperoxidase activity by the long pentraxin 3 and the synergistic effects towards conidia from Aspergillus fumigatus

K. Daigo, A. Inforzato, D. Morone, S. Valentino, F. Petroni, A. Mantovani, B. Bottazzi; 
IRCCS Humanitas Research Hospital, Rozzano (Milan), Italy.

Long pentraxin 3 (PTX3) is a soluble pattern recognition molecule which plays non-redundant protective roles. PTX3 has antibody-like functions binding certain microbes, activating 
and regulating complement and opsonising particles. PTX3 is made by eight identical disulphide bond-linked protomers characterized by a conserved C-terminal pentraxin-like 
domain and an N-terminal domain unrelated to other proteins. In an effort to identify ligands for circulating PTX3 in infectious patients, we reported that PTX3 could interact with 
myeloperoxidase (MPO). MPO is a bactericidal enzyme that catalyzes the production of hypochlorous acid (HOCl), a bactericidal agent, thus playing an essential anti-microbial 
activity. Aim of this study is to investigate the role of PTX3-MPO interaction towards bacterial elimination.
We found that, in vitro, PTX3-MPO binding was essentially mediated by the PTX3 N-terminal domain. Acidic conditions increased the PTX3-MPO interaction. Interestingly enough, 
MPO enzymatic activity was increased in the presence of PTX3. This effect was recapitulated by the PTX3 N-terminal domain. Although the multimericity of PTX3 was partially 
involved in the interaction with MPO, the monomeric mutant of PTX3 had the same MPO enhancement activity as the wild-type. Among the classic short pentraxins C-reactive 
Protein (CRP) and serum amyloid P component (SAP), only SAP exhibited the same effect as PTX3. Although the PTX3-MPO complex was co-localized on the conidia, it did not exert 
MPO enhancement activity. As additional observation, conidia aggregation was induced only in the case of PTX3-MPO complex. Our observations indicate that this interaction might 
represent a new protective effect against infective agents mediated by PTX3.

P.C.06.16
The role of innate immunity in the pathogenesis of pityriasis rosea

M. Abo ElEla1, M. ElKomy1, R. Abdel Hay1, K. Amr2, A. Sharoubim1; 
1Cairo University, Cairo, Egypt, 2National Research Institute, Cairo, Egypt.

Introduction/Background: Pityriasis rosea (PR) is a common papulosquamous skin disease in which infective agent may be implicated, most probably due to viral infection.
Aim/Objective: To evaluate the role of Toll-Like Receptors (TLRs) 3, 7, 8 and 9 in the pathogenesis of pityriasis rosea.
Method: This was a case-control study that included 24 patients with pityriasis rosea and 24 normal human controls. The study was carried out to detect the expressions of TLR3, 7, 8 
and 9 in the skin of these subjects by Real-time PCR.
Results: The mean TLR3, 7, 8 and 9 expression level was significantly higher in patients in comparison to controls (P>0.001). There were significant negative linear correlations between 
TLR8 with both ESR1 and ESR2 in the patients group (r= -0.461, p= 0.024 & r= -0.426, p= 0.038, respectively).
Conclusion: TLR3, 7, 8 and 9 could play a role in the pathogenesis of PR.

P.C.06.17
In vivo efficiency of nucleic acid based TLR agonists in Salmonella vaccine formulations

K. Almacioglu, F. Yagci, I. Gursel; 
Thorlab, Department of Molecular Biology and Genetics, Bilkent University, Ankara, Turkey.

Introduction: Increase in infections caused by Salmonella and development of multi-antibiotic resistance in Salmonella strains are serious problems in control of salmonellosis. Even 
though, inactive or live attenuated vaccines are important for fighting against Salmonella infections, there are still serious concerns about risks of using live vaccines. Therefore, 
novel adjuvants, increasing vaccine potency while decreasing the amount of inactive Salmonella antigen is of considerable interest. TLR7 and TLR9 ligands (R848 and CpG-ODN, 
respectively) are promising vaccine adjuvants for different infectious disease agents. Here, in vivo efficiency of vaccines containing CpG-ODN or R848 together with extracts of heat-
killed commonly prevalent Salmonella strains, such as S. enteretidis, S. typhimurium, S. infantis and S. virchow were investigated in mice.
Method: Vaccine formulations were prepared using heat-killed bacterial extracts (10µg/mice) with either R848 (5µg/mice) or K3 (15µg/mice). BALB/c were ip injected twice with three 
weeks intervals with these formulations. Sera were collected from tails of immunized mice every 4 weeks after first injection. Anti-Salmonella IgG subtypes (total IgG, IgG1 and IgG2a) 
and IFNγ were measured via ELISA method.
Results: In all Salmonella strains, anti-Salmonella total IgG, IgG2a, and IgG2a: IgG1 ratios levels were significantly higher in mice immunized with formulations containing CpG ODN or 
R848. Moreover, IFNγ levels of sera of immunized mice were higher compared to naive group.
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Conclusions: Vaccine formulations containing nucleic acid based adjuvants and heat-killed bacteria demonstrated stronger and longer Th1-based humoral and cellular immune 
response against Salmonella strains implicating a novel form of effective therapeutic vaccine.

P.C.06.18
Dynamics of SSc5D expression and its role in pathogen recognition and inflammation

R. F. Santos1,2, S. Mendes1,2,3, C. Bessa-Pereira1,2,4, L. Oliveira1,2, A. M. Carmo1,2,4; 
1IBMC - Instituto de Biologia Molecular e Celular, Porto, Portugal, 2Cell Activation and Gene Expression Group, Instituto de Investigação e Inovação em Saúde, Porto, Portugal, 3UTAD - 
Universidade de Trás-os-Montes e Alto Douro, Vila Real, Portugal, 4ICBAS – Instituto de Ciências Biomédicas Abel Salazar, Universidade do Porto, Porto, Portugal.

SSc5D is a secreted glycoprotein that belongs to the Scavenger Receptor Cysteine-Rich (SRCR) superfamily. This group of proteins is characterized by the presence of one or more 
SRCR domains, which are thought to mediate protein-protein interactions within the immune system and/or to serve as pathogen pattern recognition receptors. However, the overall 
function of the SRCR family is still poorly understood. The expression of SSc5D was analyzed in different types of cells and our results show that SSc5D is differentially expressed 
in myeloblastic, monocytic and lymphocytic cell lines, and also detected in some tissue-specific cell lines. High levels of SSc5D expression were detected by immunohistochemical 
staining in the gastrointestinal and genitourinary tracts from human origin. SSc5D was strongly detected in human placenta, most noticeably in syncytiotrophoblast cells, but 
interestingly was almost undetectable in samples displaying signs of infection, thus suggesting a possible role in fetal immunity. Indeed, we found that recombinant SSc5D is able to 
bind to pathogenic bacteria, highlighting a novel role as a pathogen recognition receptor. Additionally, we observed that different inflammation mediators induce significant changes 
in SSc5D protein levels in a human monocytic cell line, suggesting a role for SSc5D on inflammatory responses. Overall, our results indicate that SSc5D mediates pathogen recognition 
and also binds to innate immune cells, therefore possibly acting as a bridge between pathogens and immune cells.

P.C.06.19
Effect of TLR-7 and -9 stimulation on B cells in Sjögren’s syndrome

M. Karlsen1, S. Appel1, J. G. Brun2,3, R. Jonsson1,2, T. Hansen3,4; 
1Broegelmann Research Laboratory, Department of Clinical Science, University of Bergen, Bergen, Norway, 2Department of Rheumatology, Haukeland University Hospital, Bergen, Norway, 
3Department of Clinical Science, University of Bergen, Bergen, Norway, 4Department of Immunology and Transfusion Medicine, Haukeland University Hospital, Bergen, Norway.

Background. Primary Sjögren’s syndrome (pSS) is a chronic, inflammatory autoimmune disease characterized by lymphocytic infiltration in the exocrine glands, resulting in 
destruction of salivary and lacrimal glands. B cells have been given an important role in the disease, as detection of autoantibodies against SSA/Ro or SSB/La is one of the diagnostic 
criteria, being found in a majority of the patients. Toll-like receptors (TLR) are pattern recognition receptors, localized on the cell surface or in the endosomal compartment. TLR-7 
and -9 are found in endosomes and bind microbial nucleic acids. However, in autoimmune diseases, autologous nucleic acids from necrotic or apoptotic cells might act as stimulatory 
ligands for these TLRs. We have previously shown that pSS patients and healthy controls have similar expression pattern of TLR-7 and -9 in various B cell populations. In this study we 
further analysed the responsiveness of B cells upon TLR stimulation.
Methods. We negatively isolated B cells from 21 pSS patients and 18 healthy controls, and stimulated with TLR-7 and -9 ligands for 24h before we analysed expression of certain 
surface markers and intracellular cytokine levels by flow cytometry. Secreted cytokines were measured by a multiplex cytokine assay.
Results. CD80, HLA-DR and CD25 were upregulated after stimulation via TLR-7, and -9 in both, pSS patients and controls. Moreover, TLR-7 and -9 stimulated B cells of pSS patients 
produced increased amounts of several cytokines.
Conclusions. B cells of pSS patients show a different responsiveness upon stimulation of TLR-7 and -9 compared to controls.

P.C.06.20
Generation of a monocytic reporter cell line with high sensitivity towards selected toll-like receptor ligands

C. Battin1, A. Hennig1, S. Jutz1, F. Kellner2, J. Huppa2, P. Steinberger1, W. Paster1; 
1Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Vienna, Austria, 2Institute for Hygiene and Applied Immunology, Center for Pathophysiology, 
Infectiology and Immunology, Vienna, Austria.

Toll-like receptors (TLRs) are triggered by evolutionary conserved pathogen- or stress-associated molecular patterns and constitute a central first-line defence mechanisms of innate 
immunity. Upon ligand engagement, TLRs form homo- or heterodimers and relay signals via distinct cytoplasmic adaptor proteins, like MyD88, culminating in the activation of the 
transcription factor nuclear factor-ᴋB (NF-ᴋB).
In the current study, we are monitoring TLR signalling to NF-ᴋB by using THP-1 cells, a well-characterized human monocytic cell line. These cells are widely used in macrophage 
differentiation studies and are known to express all TLRs (TLR1-9). Here we describe the generation of a THP-1 based reporter cell line, which stably expresses a NF-ᴋB-inducible 
enhanced green fluorescent protein (eGFP) reporter gene. We studied the sensitivity of the resultant reporter cells for ligands of different TLRs and observed a strong reactivity 
towards LPS (TLR4), FSL-1 (TLR2/6), Pam3CSK4 (TLR2/1) and MALP2 (TLR2/6). Low picogram amounts of these stimuli could be detected and moreover the eGFP expression level 
depended on the concentration of TLR-ligands. Although we could confirm expression of all TLR in THP-1 cells, we observed no reactivity towards high concentrations of ligands for 
TLR3, 5, 7 and 8.
Our THP-1 reporter cell line is a valuable and highly sensitive tool to measure selected TLR-ligands. There is a wide range of possibilities for its application including the detection of 
endotoxin contamination in protein preparations and other samples.

P.C.07 Cytosolic Sensing and Inflammasome

P.C.07.01
Absent in melanoma 2 deficiency attenuates susceptibility to H1N1 influenza A virus-induced lung injury

J. Wang, H. Zhang, T. Yang, K. Chen, J. Kolls; 
University of Pittsburgh, Pittsburgh, PA, United States.

Background: Absent in melanoma 2 (AIM2) is an intracellular receptor recognizing dsDNA from pathogen or host itself and subsequently activating inflammasome to produce IL-
1beta. Whether AIM2 is involved in RNA virus infection including influenza is not known.
Materials and Methods: To explore the role of AIM2 in influenza-induced lung injury, we evaluated the expression of AIM2 in influenza A virus A/PR8/34 (PR8)-infected human lung cells 
and mouse lungs, and examined influenza-induced disease in C57B/6 wild type (WT) and AIM2−/− mice.
Results: Consistent with the findings from human primary cells, PR8 infection significantly induced AIM2 expression and caspase-1 activation and IL-1beta release from mouse lungs. 
Upon viral challenge, the lung of AIM2−/− mice displayed reduced expression of cleaved caspase-1 and IL-1beta than WT mice. Additionally, AIM2−/− mice exhibited attenuated lung 
injury accompanied by the upregulation of anti-inflammatory transcription factor PPARG expression and activity, relative to WT mice. Commercial PPARG antagonist treatment with 
AIM2−/− mice abolished the difference in lung injury and inflammation. Furthermore, AIM2-/- showed enhanced survival and slightly reduced viral burden than WT animals, although no 
difference in weight loss was observed.
Conclusion: Our results demonstrate that activation of the AIM2 inflammasome plays a detrimental role in virus-induced lung injury via downregulation of PPARG. To our knowledge, 
this is the first evidence for the involvement of the AIM2 inflammasome in influenza infection. This work was supported by NHLBI R01 grant (R01HL113655).
Key Words: AIM2, inflammasome, influenza, PPARG

P.C.07.02
Streptococcal NAD+-glycohydrolase regulates inflammasome activation

D. Hancz1, E. Westerlund1, C. Valfridsson1, J. F. Love2, M. O’Seaghdha2, M. R. Wessels2, J. J. Persson1; 
1Section for Immunology, Department of Experimental Medical Science, Lund University, Lund, Sweden, 2Division of Infectious Diseases, Boston Children’s Hospital and Department of 
Pediatrics, Harvard Medical School, Boston, MA, United States.

Introduction: Group A Streptococcus (GAS) is a major human pathogen, and is responsible for superficial as well as life-threatening diseases. Macrophages have been shown to play a 
critical role in the innate immune response against GAS, but little is known about the molecular GAS - macrophage interactions. Upon infecting macrophages in vitro, GAS activates 
the so-called NLRP3 inflammasome in a process requiring the secreted cytotoxin streptolysin O (SLO), leading to release of the pro-inflammatory cytokine IL-1β. We have analyzed 
the role for the streptococcal NAD+-glycohydrolase (NADase), a virulence factor structurally and functionally linked to SLO, in regulation of the inflammasome.
Materials and Methods: The role of streptococcal NADase in NLRP3 inflammasome activation was analyzed following GAS infection of bone-marrow derived macrophages (BMDMs). 
To this end, isogenic GAS mutants lacking SLO or functional NADase in an M1 strain background were used. Upon infection of LPS-primed BMDMs by these different bacterial 
mutants, ability to regulate IL-1β secretion was assessed.
Results: Our preliminary data show that NADase may function as an inhibitor of IL-1β release, and our current analyses are aimed at deciphering the regulatory role of NADase in this 
process.
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Conclusions: Our results suggest a previously unknown role for streptococcal NADase in the inhibition of innate immune responses, possibly representing a novel immune evasion 
mechanism of GAS.

P.C.07.03
Overexpression of MAVS and STING and downregulation of NLRX1 in HIV patients assuming efficient antiretroviral therapy

M. Nasi1, M. Digaetano2, S. De Biasi1, E. Bianchini1, S. Pecorini1, R. Bartolomeo1, M. Pinti1, L. Gibellini1, V. Borghi2, C. Mussini1,2, A. Cossarizza1; 
1University of Modena and Reggio Emilia, Modena, Italy, 2Azienda Ospedaliero-Universitaria Policlinico di Modena, Modena, Italy.

Introduction: Until now, only few studies have investigated the role of different components of the inflammasome system, or the importance of innate mitochondrial sensing (IMS) 
pathways in HIV infection and its treatment. Aim of the study was to analyse the expression of main components of the inflammasome and of the IMS in HIV+ patients taking 
successful cART.
Materials and Methods: We enrolled 20 HIV+ patients under cART, who achieved full viral suppression since at least 10 months, and 10 age- and sex-matched healthy donors. By 
RT-PCR, using peripheral blood mononuclear cells, we quantified mRNA expression of 16 genes involved in inflammasome activation and regulation (AIM2, NAIP, PYCARD, CASP1, 
CASP5, NLRP6, NLRP1, NLRP3, TXNIP, BCL2, NLRC4, PANX1, P2RX7, IL-18, IL-1β, SUGT1) and 8 genes involved in IMS (MFN2, MFN1, cGAS, RIG-I, MAVS, NLRX1, RAB32, STING).
Results: Compared to controls, HIV+ patients showed higher mRNA levels of: i) NAIP and NLRP1, two inflammasome sensors involved in the response to bacterial products; ii) PANX1, 
a regulator of ATP release; iii) MAVS and of STING, that act as adaptors for sensing dsRNA and dsDNA, respectively. Moreover, HIV+ patients showed lower levels of the mitochondrial 
protein NLRX1 that plays a key role in regulating apoptotic cell death by inducing ROS production.
Conclusions: Despite prolonged viral suppression, HIV+ patients show altered expression of either several components of the inflammasome, or genes involved in IMS enforcing the 
concept that a persistent inflammation, at the basis of immune activation, plays a main role in chronic HIV infection.
P.C.07.04
Dynamin-related protein-1 modulates the NLRP3 inflammasome activation

S. Park, J. Won, I. Hwang, S. Hong, J. Yu; 
Department of Microbiology, Brain Korea 21 PLUS project for Medical Science, Yonsei University College of Medicine, Seoul, Korea, Republic of.

Mitochondrial dynamics are considered a quality-control mechanism for mitochondrial homeostasis. Imbalanced mitochondrial dynamics due to genetic mutation or the defective 
functioning of mitochondrial fission or fusion proteins have been implicated in metabolic and neurodegenerative disorders. Mitochondria are increasingly being considered crucial 
for the regulation of inflammasome activation, but little is known about the role of mitochondrial dynamics in the inflammasome pathway. Here, we investigated whether defective 
mitochondrial fission caused by the knockdown of dynamin-related protein 1 (Drp1) could affect signaling via the NOD-like receptor family, pyrin domain-containing 3 (NLRP3) 
inflammasome. Drp1-knockdown macrophages stably expressing Drp1-targeting shRNA exhibit not only elongation of mitochondria but also a marked increase in caspase-1 
activation and interleukin-1-beta secretion upon LPS/ATP stimulation. Conversely, carbonyl cyanide m-chlorophenyl hydrazone, a chemical inducer of mitochondrial fission, 
clearly impaired NLRP3 inflammasome assembly and activation. NLRP3-activating stimulation induced increased signatures of mitochondrial damage, including the production 
of mitochondrial reactive oxygen species and the release of mitochondrial DNA, in Drp1-knockdown cells, but these indications were also consequences of augmented caspase-1 
activation. Notably, Drp1-knockdown cells exhibited constitutive phosphorylation of extracellular signal-regulated kinase (ERK), and the consequent enhanced ERK signaling 
mediated the mitochondrial localization of NLRP3 to facilitate the assembly of the NLRP3 inflammasome. Taken together, our results indicate that aberrant mitochondrial elongation 
sensitizes the NLRP3 inflammasome through ERK-dependent signaling.

P.C.07.05
Immunosuppressive effects of synthetic oligodeoxynucleotide A151 on inflammasome activation

N. Sürücü1, E. Gül1, I. Gursel2, M. Gursel1; 
1Middle East Technical University, Ankara, Turkey, 2Bilkent Üniversity, Ankara, Turkey.

Inflammasome activation is triggered by pathogen associated molecular patterns(PAMPs) and/or host derived danger associated molecular patterns(DAMPs) leading to caspase-1 
(canonical pathway) or caspase-11/caspase-4 activation (non-canonical pathway) stimulating secretion of IL-1b and IL-18. Several inflammasome activation mechanisms have been 
described, including NLRP1, NLRP3, NLRC4 and AIM-2-dependent pathways. Excessive inflammasome activation is associated with the pathogenesis of Alzheimer’s disease, gout 
disease, type-2 diabetis, atherosclerosis, MAS (macrophage activation syndrome) and obesity, neccesitating development of therapeutic agents targeting distinct pathways of 
activation. Synthetic oligodeoxynucleotide(ODN) A151 expressing the immunosuppressive TTAGGG motifs has previously been shown to ameliroate various inflammatory responses. 
Herein, we demonstrate that the activation of NLRC4-, caspase-11- and AIM-2-dependent but not NLRP3-dependent inflammasome pathways could be down-modulated following 
treatment with A151 ODN. Results showed significant suppression in IL-1β secretion and caspase-1 activation in cells exposed to this agent. These results suggest that suppressive 
ODNs could find therapeutic applications as potential inflammasome inhibitors in the clinic.

P.C.07.06
Influence of the inflammasome components ASC and caspase-1 in Sporothrix schenckii infection

A. C. Gonçalves1, L. S. Ferreira1, M. R. Avelar1, F. A. Manente1, M. C. Polesi1, C. R. de Andrade2, D. S. Zamboni3, I. Z. Carlos1; 
1Department of Clinical Analysis, Faculty of Pharmaceutical Sciences of Araraquara, São Paulo State University (FCF/UNESP), Araraquara, Brazil, 2Department of Physiology and Pathology, 
Faculty of Dentistry of Araraquara, São Paulo State University (FOAR/UNESP), Araraquara, Brazil, 3Department of Cell Biology, Ribeirão Preto Medical School, University of São Paulo 
(FMRP/USP), Ribeirão Preto, Brazil.

Introduction: Sporothrix schenckii is one of the causative agents of sporotrichosis, an opportunistic mycosis affecting humans and other mammals. Activation of the inflammasome 
complex, which includes a NOD-like receptor (NLR), the ASC adaptor protein and caspase-1, is known to play a role in diverse fungal infections. Inflammasome activation stimulates 
IL-1β and IL-18 production thereby increasing the antimicrobial activity of phagocytes and triggering Th1 and Th17 adaptive responses.
Material and Methods: S. schenckii-infected and non-infected C57BL/6 WT, ASC-/- and caspase-1-/- mice were followed for 7, 14 and 21 days post-inoculation. Peritoneal macrophages 
and total splenocytes were challenged with a S. schenckii yeast’s lipid extract (LeY) for assessment of the ex vivo release of nitric oxide (NO), IL-1β, IL-18, IL-17 and IFN-γ. The 
frequency of Th17 and Th1/Th17 cells in the spleen was analyzed by flow cytometry.
Results: ASC-/- and caspase-1-/- mice were generally more susceptible to the S. schenckii infection, as shown by higher spleen fungal loads and lower splenic index and spleen weight. 
Both knockout lineages were also less prone to release the pro-inflammatory mediators NO, IL-1β, IL-18 and IL-17 following ex vivo challenge with LeY and had diminished frequencies 
of Th17 and Th1/Th17 mixed cells, especially at the infection’s later stages. Surprisingly, IFN-γ levels were similar between WT and knockout mice.
Conclusion: An intact inflammasome is essential for optimal S. schenckii control, supposedly owning to the triggering of pro-inflammatory mediators and T helper responses, thus 
linking the S. schenckii’s innate recognition to the adaptive immune response.
Financial support: FAPESP.

P.C.07.07
Blockage of caspase-1 activation ameliorates inflammasomes-mediated bone marrow inflammation in mice after hematopoietic stem cell transplantation

L. Zeng; 
The Affiliated Hospital of Xuzhou Medical College, Xuzhou, China.

Introduction: Conditioning regimens are given to patients before hematopoietic stem cell transplantation (HSCT) for myeloablation, which would inevitably cause damage to bone 
marrow, leading to apoptosis of bone marrow cells and subsequent inflammation. Inflammasomes are a group of protein complexes that recognize a diverse set of inflammation-
inducing stimuli and play a critical role in the activation of inflammatory processes. However, whether inflammasomes are involved in bone marrow inflammation after HSCT remains 
unclear.
Materials and Methods: HSCT mice model was established through infusion of bone marrow mononuclear cells. On day 7, 14, 21 and 28 after HSCT, mice were sacrificed for analysis 
of bone marrow inflammation, pro-inflammatory cytokines secretion, inflammasomes expression and caspase-1 activation. Meanwhile, caspase-1 inhibitor (Ac-YVAD-cmk) was 
administrated into mice after HSCT to evaluate its effects on bone marrow inflammation.
Results: Severe bone marrow inflammation with neutrophils and macrophages infiltration was observed after HSCT. Meanwhile, secretion of IL-1β, IL-18, TNF-α and IL-6 were 
all elevated, with increased activation of caspase-1 and expression of inflammasomes (especially NLRP1 and NLRP6). Treatment with 25 μg/mouse of Ac-YVAD-cmk after HSCT 
significantly reduced infiltration of neutrophils and macrophages into bone marrow and increased the numbers of megakaryocytes and platelets.
Conclusions: Inflammasomes activation is involved in bone marrow inflammation after HSCT and blockage of inflammasomes function through caspase-1 inhibitor attenuates bone 
marrow inflammation and promoted hematopoietic reconstitution, suggesting therapeutically targeting caspase-1 might be beneficial for improving the outcomes and efficacy of 
HSCT.
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P.C.07.08
Human gestation-associated tissues utilise different caspases to process IL-1β following flagellin treatment

A. H. Bryant, S. E. Owens, R. H. Jones, I. M. Sheldon, C. A. Thornton; 
Institute of Life Science, College of Medicine, Swansea University, Swansea, United Kingdom.

Interleukin-1 beta (IL-1β) has a role in the initiation of normal labour and infection associated preterm labour. Production of IL-1β is tightly regulated by the inflammasome, a cytosolic 
multi-protein complex typically including a member of the NLR family, that support the autocatalytic cleavage of pro-caspase-1 to active caspase-1, which in turn enables the 
processing of pro-IL-1β and secretion of mature IL-1β. Here we examine the production of IL- 1β by gestation-associated tissues (placenta, choriodecidua and amnion) in response to 
flagellin, which is reported to activate the NLRC4 inflammasome in murine models.
Expression of transcripts NLRC4 and NAIP by healthy term (>37 weeks gestation) placenta, choriodecidua and amnion was examined by PCR; NLRC4 protein expression was 
examined by immunohistochemistry. Flagellin-stimulated production of IL-1β by these tissues was determined; inhibitors were used to elucidate signalling pathways.
All gestation associated tissues expressed transcripts for both NLRC4 and NAIP. NLRC4 protein expression is localised to the trophoblast and stromal cells of the placenta, and the 
chorionic trophoblast, decidual stroma and amnion epithelial cells of the placental membranes. Flagellin treatment stimulated the production of IL-1β in a TLR5 dependent manner 
by the placenta and choriodecidua but not the amnion. Caspase-1 was required for IL-1β secretion by both the placenta and choriodecidua, however caspase-8 only inhibited IL-1β 
secretion by the placenta. Differential regulation of IL-1β secretion by the placenta and choriodecidua likely contributes physiologically to pregnancy and pathologically to adverse 
obstetric outcomes such as preterm birth.

P.C.07.09
Identifying Novel Regulators of NLRC3-dependent Interferon Responses

B. K. Davis, A. M. Tocker, S. M. Talento; 
Franklin and Marshall College, Lancaster, PA, United States.

Introduction: Nucleotide binding domain, leucine rich repeat CARD containing protein 3 (NLRC3) is a member of the NLR gene family. Members of this family have been associated 
with human inflammatory diseases such as Crohn’s disease and cryopyrin-associated periodic syndrome. Although NLRC3 (and others) are not associated with human diseases, it is 
expressed preferentially in the immune system and functions in pathogen recognition. NLRC3 is an intracellular protein involved in the sensing of lipopolysaccharide and cytosolic 
nucleic acids. NLRC3 is hypothesized to act as a negative regulator in response to bacterial and viral infection, suggesting that the vertebrate immune system has evolved specific 
inhibitors to limit the inflammatory response.
Materials and Methods:We performed an unbiased yeast two-hybrid screen using an amino terminal fragment of NLRC3 to identify putative interacting proteins that might help 
elucidate the mechanism by which NLRC3 might inhibit inflammatory responses.
Results: To this end, we identified several interacting proteins. One protein in particular acts as a scaffold important in regulating the cytoskeleton, cell adhesion and proliferation. 
Structure function analysis has localized the domains necessary and sufficient for interacting with NLRC3. Confocal microscopy demonstrates that these two proteins co-localize in 
transformed human epithelial cells. Our data suggests that these two proteins facilitate interferon responses to cytosolic dinucleotide moieties.

P.C.07.10
Inflammasome regulates the IL-1β production in fetal membranes infected by group B Streptococcus

M. González1, S. Giono1, S. Rodríguez1, A. Espejel2, M. Solís2, S. Nava2, V. Zaga2, G. Estrada2; 
1Escuela Nacional de Ciencias Biológicas, Mexico, Mexico, 2Instituto Nacional de Perinatología, Mexico, Mexico.

Introduction: Colonization of the cervicovaginal tract with group B Streptococcus (GBS) during pregnancy has been associated with premature rupture of the fetal membranes, 
triggering a response mediated by IL-1B, TNF, and IL-6 which stimulates the secretion of additional mediators that participate in the weakening of the fetal membranes. The 
inflammasome is critical for the innate defense against pathogens although its activation and regulation in the fetal membranes is poorly understood.
Materials and Methods: Ten fetal membranes were collected from women at 37-40 weeks of gestation. Membranes were mounted in a Transwell device and stimulated with 1x106 
CFU/mL of GBS. Supernatants were assayed for IL-1B by ELISA. A PCR Array Human Inflammasome was used to compare the relative expression of 84 genes.
Results: Stimulation with GBS increased 4-fold the production of IL-1B compared to non-infected membranes (P0.05 and P0.05, respectively). The genes related to inflammasome 
activation in infected membranes showed statistically increase or decrease compared to non-infected. The NLRP3 inflammasome was expressed in the fetal membranes.
Conclusions: We selected the IL-1B as a functional marker of membrane response to GBS because others reports have shown that entire membranes can express these cytokine on 
stimulation with bacterial products and because is a key modulator of the inflammatory response. The regulation of this cytokine through the NLRP3 inflammasome is essential to 
mantain pregnancy during an infection. Further research in the field of regulation of the innate immune response in pregnancy will provide another step to understanding how labor is 
initiated.

P.C.07.11
Group A streptococcus interactions with purinergic receptors

E. Westerlund, D. Hancz, C. Valfridsson, J. J. Persson; 
Lund University, Lund, Sweden.

Introduction: The Gram-positive pathogen Group A Streptococcus (GAS, Streptococcus pyogenes) is responsible for about half a million deaths each year. It is capable of causing many 
different diseases and symptoms, ranging from strep throat to life-threatening necrotizing fasciitis. GAS expresses a wide variety of virulence factors, responsible for interactions with 
multiple host pathways. Our work focuses on novel GAS interactions with members of the so-called purinergic receptors, a family of surface receptors responding to ATP with known 
roles in numerous processes, including innate immunity.
Materials and Methods: We use a wild-type strain of the highly invasive M1 serotype, and isogenic bacterial mutants lacking the virulence factors Streptolysin O (SLO) or NAD+-
glycohydrolase, to infect murine bone marrow derived macrophages (BMDMs). Synthetic receptor inhibitors as well as receptor knock-out mice were used to investigate the role of 
purinergic receptors in multiple pathways during GAS infection, such as inflammasome activation and cell death pathways.
Results: We report that GAS specifically interacts with purinergic receptors and that these interactions may be of relevance for regulation of the inflammatory response to the 
bacteria.
Conclusion: We hypothesize that modulation of purinergic receptor function may represent a previously unrecognized mechanism used by the bacteria to evade innate immunity.

P.C.07.12
Pro-inflammatory casapase expression and inflammasome activation in stefin B -deficent and -trisomic mice

M. Trstenjak-Prebanda1, K. Maher1, V. Brault2, J. Završnik1, B. Turk1, Y. Hérault2, N. Kopitar-Jerala1; 
1Jozef Stefan Institute, Ljubljana, Slovenia, 2Institut de Génétique Biologie Moléculaire et Cellulaire (IGBMC), Université de Strasbourg, Strasbourg, France.

Stefin B (cystatin B) is an endogenous cysteine cathepsin inhibitor, and the loss-of-function mutations in the stefin B gene (CTSB) were reported in patients with Unverricht-Lundborg 
disease. CSTB gene is located on Hsa21 and overexpressed in the brain of Down Syndrome individuals. In our study we used stefin B deficient mice (StB KO) as well as mice with an 
additional copy of stefin B gene, stefin B- trisomic mice. The mechanisms by which stefin B influence pro-inflammatory caspase expression will be discussed.
We showed that StB KO mice were significantly more sensitive to the lethal LPS-induced sepsis and secreted higher amounts of pro-inflammatory cytokines IL-1β and IL-18 in the 
serum. We further determined that increased caspase-11 gene expression and better pro-inflammatory caspase-1 and -11 activation in StB KO bone marrow-derived macrophages 
(BMDMs) resulted in enhanced IL-1β processing. In stefin B-trisomic mice, we determined diminished caspase-11 expression in BMDMs upon LPS stimulation. We demonstrated that 
stefin B was targeted into the mitochondria, and the lack of stefin B resulted in the increased destabilization of mitochondrial membrane potential and mitochondrial superoxide 
generation.
Collectively, our study demonstrates that the LPS-induced sepsis in stefin B -deficient mice is dependent on caspase-11 and mitochondrial reactive oxygen species, however, the 
diminished caspase-11 expression in stefin B -trisomic mice did not protect them from LPS- induced sepsis.

P.C.07.13
Spleen tyrosine kinase regulates TLRs and NLRP3 inflammasome activation in macrophages

W. Lin; 
Pharmacology, National Taiwan University, Taipei, Taiwan.

TLRs and NLRs are two families of pattern-recognition receptors and play a crucial role in innate immunity. Here we showed that spleen tyrosine kinase (Syk) plays opposite roles in 
TLR4-mediated MyD88-TRAF6 and TRIF-TRAF3 signaling cascades in primary murine macrophages. LPS induced higher levels of inflammatory genes and proteins, including iNOS, 
COX-2, TNFα, IL-1β, IL-6, IL-12β and MIP2, in Syk-deficient macrophages. TAK1 downstream signaling pathways after LPS stimulation, including MKK4/7, MKK3/6, IKKα/β, p65, 
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JNK and p38, are more activated in Syk-deficient macrophages. In contrast, LPS induced less TBK1-IRF3 activation as well as IL-10 and IFNα/β gene expression in Syk-deficient cells. 
Moreover, Syk is present in both MyD88/TRAF6/TAK1 and TRIF/TRAF3/TBK1 signalsomes of TLR4 activation. Notably, we found that LPS-induced K63-ubiquitination of TRAF3/6 was 
oppositely regulated, i.e. enhanced and suppressed respectively in Syk-deficient cells. In HEK293T-overexpressing system, interactive domains of Syk to TRAF3/6, TAK1, and TBK1 
were further identified, strengthening Syk is a common regulator to timely control the various TLRs responses. Furthermore, we demonstrate that although Syk negatively controls 
LPS-induced pro-IL-1β expression, it is a mediator for NLRP3 inflammasome activation caused by ATP, nigericin, monosodium urate, and aluminum adjuvant. Furthermore, Syk can 
associate with ASC and NLRP3, phosphorylate ASC at Y146 and Y187 residues, and promote ASC oligomerization and the recruitment of pro-caspase-1. Taken together, Syk is a crucial 
signaling molecule involving to regulate innate immune responses of TLRs and NLRP3 through multiple targets.

P.C.07.14
TCR-dependent sensitization of human γδ T cells to non-myeloid IL-18 in cytomegalovirus and tumor stress surveillance

F. Guerville1,2,3, S. Daburon1,3, R. Marlin1,3, L. Lartigue4, S. Loizon1,3, V. Pitard1,3, L. Couzi1,3,2, J. Moreau1,3, J. Déchanet-Merville1,3, B. Faustin1,3; 
1University Bordeaux, bordeaux, France, 2Nephrology and Renal transplantation department, Bordeaux University Hospital, Bordeaux, France, 3CNRS UMR 5164, Bordeaux, France, 
4INSERM U916 VINCO, Institut Bergonié, bordeaux, France.

Human γδ T cells contribute to tissue homeostasis under normal conditions and participate to lymphoid stress surveillance against infection and tumors. However, the molecular 
mechanisms underlying the recognition of complex cell stress signatures by γδ T cells are still unclear. Tumor cells and human cytomegalovirus (HCMV)-infected cells are known 
targets of γδ T cells. We show here that many tumor and CMV infected cells express caspase-1 inflammasomes and release IL-18. Engagement of the T-Cell Receptor (TCR) on 
Vδ2neg γδ T cells controlled direct innate immune sensing of IL-18 that enhanced cytotoxicity and IFNγ production. This TCR-dependent sensitization to IL-18 was mediated by the 
upregulation of innate IL-18 receptor β chain (IL-18Rβ) expression. These findings shed light on inflammasomes as a unified stress signal of tumor and infected cells to alert γδ T cells. 
Moreover, uncovering the TCR-mediated sensitization of γδ T cells to inflammatory mediators establishes a molecular link between innate and adaptive immune functions of γδ T 
cells, that could fine-tune commitment of antigen-experienced γδ T cells to inflammatory responses.

P.C.07.15
A new role for nucleotide-binding oligomerization domain 1 (NOD1) in human brain pericyte-mediated inflammation

R. Navarro1, P. Delgado-Wicke1, N. Nuñez-Prado1, M. Compte1, A. Blanco-Toribio1, G. Nuñez2, L. Alvarez-Vallina3, L. Sanz1; 
1Hospital Puerta de Hierro, Majadahonda, Spain, 2University of Michigan, Ann Arbor, MI, United States, 3Aarhus University, Aarhus, Denmark.

We have recently described the response of human brain pericytes (HBP) to lipopolysaccharide (LPS) through toll-like receptor 4 (TLR4), highlighting their potential role in the 
inflammatory response. However, gram-negative pathogen-associated molecular patterns (PAMP) include not only LPS but also peptidoglycan (PGN). Given that the presence 
of co-purified PGN in the LPS preparation previously used could not be ruled out, we decided to analyze the expression of the intracellular PGN receptors nucleotide-binding 
oligomerization domain (NOD) 1 and 2 in primary HBP and compare the responses to their cognate agonists and ultrapure LPS.
Our findings show for the first time that NOD1 is expressed in HBP, whereas NOD2 expression is barely detectable. The NOD1 agonist C12-iE-DAP induced IL6 and IL8 gene expression 
by HBP as well as release of cytokines into culture supernatant. Moreover, we demonstrated the synergistic effects of NOD1 and TLR4 agonists on the induction of IL8. Finally, we 
could discriminate NOD1 and TLR4 pathways in HBP by pharmacological targeting of RIPK2, a kinase involved in NOD1 but not in TLR4 signaling cascade. Pretreatment of HBP with 
the RIPK2 inhibitor PP2 decreased IL8 upregulation by C12-iE-DAP in a dose-dependent manner, with no effect on LPS-mediated activation.
Here, we show that HBP can sense gram-negative bacterial products by both NOD1 and TLR4 receptors, acting through distinct pathways that can be differentially modulated by 
specific inhibitors. These results provide new insight about how pericytes participate in the response to pathogens in the brain and may have implications for disease management.

P.C.07.16
Study on the role of alpha-defensin in NLRP3 inflammasome dependent IL-1beta secretion of mesenchymal stem/stromal cells

T. H. Chen1, K. Nakamura2, T. Ayabe2, B. L. Chiang1; 
1Graduate Institute of Immunology, National Taiwan University, Taipei City, Taiwan, 2Department of Cell Biological Science, Faculty of Advanced Life Science, Graduate School of Life 
Science, Hokkaido University, Sapporo, Hokkaido, Japan.

Introduction: In recent studies, the role of mesenchymal stem/stromal cells (MSCs) has become a sensor that could modulate inflammation in response to different inflammatory 
signals. Among all, we focus on the profile of NLRP3 inflammasome and cytokine IL-1beta. Further, as an antimicrobial peptide, alpha-defensin has been demonstrated with their 
potential role in the release of IL-1beta. Hence, we aimed to their role in the MSCs.
Materials and Methods: Secretion and processing pathway of IL-1beta in BALB/c mice thioglycollate-elicited peritoneal macrophages (pMs), bone marrow derived macrophages 
(BMDMs) and BM-MSCs were investigated at both protein and RNA level after lipopolysaccharide (LPS) and a secondary stimulator (Alum or ATP) treatment. Involvement of alpha-
defensins in the pathway was then assessed by immunoprecipitation and lentivirus shRNA knockdown system.
Results: Interestingly, we found that the NLRP3-caspase 1-IL-1beta pathway autonomously launched without any stimulation in MSCs. Additionally, MSCs would accumulate this 
small amount of IL-1beta in their cytosol for unknown physiological purpose. We further postulated that mouse alpha-defensins, cryptdin 1 and cryptdin 4, might play a modulatory 
role in blocking the release of IL-1beta based on the previous reports and our observation of their larger amount in MSCs compared to pMs. Furthermore, the immunopreicipitation 
data also showed alpha-defensins binding with IL-1beta in the cell.
Conclusions: We demonstrated autonomous NLRP3 inflammasome activation in MSCs and a possible new role of alpha-defensins involved in inflammation. We believed that this 
investigation here might shed light on further understanding the mechanism of IL-1beta release in MSCs.

P.C.07.17
Azithromycin inhibits IL-1 secretion and non-canonical inflammasome activation

G. A. Gualdoni1, T. Lingscheid2, K. G. Schmetterer1, A. Hennig1, P. Steinberger1, G. J. Zlabinger1; 
1Medical University Vienna, Vienna, Austria, 2Charité Universitätsmedizin, Berlin, Germany.

Deregulation of inflammasome activation was recently identified to be involved in the pathogenesis of various inflammatory diseases. Although macrolide antibiotics display well 
described immunomodulatory properties, presumably involved in their clinical effects, their impact on inflammasome activation has not been investigated.
We compared the influence of macrolides on cytokine induction in human monocytes. The role of intracellular azithromycin-accumulation was examined by interference with Ca++-
dependent uptake. We have also analysed the signalling cascades involved in inflammasome activation, and substantiated the findings in a murine sepsis model.
Azithromycin, but not clarithromycin or roxithromycin, specifically inhibited IL-1α and IL-1β secretion upon LPS stimulation. Interference with Ca++-dependent uptake abolished the 
cytokine-modulatory effect, suggesting a role of intracellular azithromycin accumulation in the modulatory role of this macrolide. Azithromycin’s inhibiting effects were observed 
upon LPS, but not upon flagellin, stimulation. Consistent with this observation, we found impaired induction of the LPS-sensing caspase-4 whereas NF-κB signalling was unaffected. 
Furthermore, azithromycin specifically affected IL-1β levels in a murine endotoxin sepsis model.
We provide the first evidence of a differential impact of macrolides on the inflammasome/IL-1β axis, which may be of relevance in inflammasome-driven diseases such as chronic 
obstructive pulmonary disease or asthma.

P.C.07.18
Cigarette smoking is associated with increased NLRP3-inflammasome activation

J. Öckinger1, M. Hagemann-Jensen1, S. Kullberg1,2, J. Grunewald1, F. Piehl1, T. Olsson1, J. Wahlström1; 
1Karolinska Institutet, Stockholm, Sweden, 2Karolinska University Hospital, Stockholm, Sweden.

Inflammasomes are intercellular protein complexes essential for the secretion of the proinflammatory cytokines IL-1beta and IL-18. IL-1beta has been implicated in the pathogenesis 
of chronic obstructive pulmonary disease (COPD), and is involved in the regulation of the immune response in multiple sclerosis (MS) and other autoimmune disorders. In this study 
we investigated if the inflammasome response to cigarette smoke, and its potential role in the development of MS.
Bronchoscopy with bronchoalveolar lavage (BAL) was performed on healthy volunteers and individuals diagnosed with MS (see table), and blood samples were collected. 
Inflammasome activation was assessed in BAL and blood samples and the cells were stimulated in vitro with known NLRP3-activators.
Healthy smokers displayed increased inflammasome activation in BAL cells and higher concentration of IL-1beta in both BAL-fluid and serum compared to non-smokers. Alveolar 
macrophages and PBMCs from smokers stimulated with ATP or silica particles showed increased NLRP3-inflammasome activation and cytokine secretion compared to non-smokers. 
The smokers with MS displayed similar increase in inflammasome activation both in naïve cells and after stimulation, compared to non-smoking MS-patients, but no significant 
difference was seen between healthy smokers and smokers with MS.
Our results confirm that moderate cigarette smoking is associated with local and systemic inflammasome activation. Smoke exposure also potentiate the response to known NLRP3-
inflammasome activators, in cells from both the lung and blood. This smoke-induced inflammasome activation could represent a biological mechanism underlying the association 
between smoking and risk for MS.
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Subjects, number of individuals

Total Males / Females Smokers

Healthy 54 23 / 31 25

MS 28 7 / 21 14

P.C.07.19
Impairment of mitochondrial electron transport chain provides a selective priming signal for NLRP3 inflammasome

E. Lee, J. Won, J. Yang, S. Son, S. Jeon, J. Yu; 
Department of Microbiology, Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea, Republic of.

Introduction: Mitochondrial dysfunction is being considered crucial for NLRP3 inflammasome activation partly through releasing mitochondrial toxic products such as mitochondrial 
ROS (mROS) or mitochondrial DNA (mtDNA). Despite the previous studies showing that the classical NLRP3-activating stimulations lead to the generation of mROS and the release 
of mtDNA, it is still unclear whether and how mitochondrial damage could contribute to NLRP3 inflammasome activation.
Results: Our data present that the impairment of mitochondrial electron transport chain by rotenone licenses NLRP3 inflammasome activation only upon costimulation with ATP, 
but not with nigericin or alum. Rotenone-induced priming of NLRP3 in the presence of ATP triggered the formation of speck-like aggregate of NLRP3 and the association of NLRP3 
with ASC, resulting in the NLRP3-dependent caspase-1 activation. On a mechanistic basis, rotenone provides priming signal for NLRP3 inflammasome activation only upon ATP, 
but not other NLRP3 stimulations through aberrant high-grade mROS production and mitochondrial hyperpolarization. In contrast, rotenone/ATP-mediated mtDNA release and 
mitochondrial depolarization is likely to be rather the just indication of mitochondrial damage than triggering factors for NLRP3 inflammasome activation.
Conclusions: Our results collectively indicate that only selective mitochondrial dysfunction could provide priming signal for NLRP3 inflammasome pathway.

P.C.07.20
Characterization of the role of NLRP10 in immune response

M. Vacca, L. P. Zambetti, A. Mortellaro; 
SIgN A*STAR, Singapore, Singapore.

The ability of the immune system to recognize a large variety of microbial-derived molecules relies on a diverse family pattern-recognition receptor (PRRs). One important family 
of PRRs is the nucleotide-binding oligomerization domain (NOD)-like receptors (NLRs). Among all the NLRs, NLRP10 has unique features, as it is the only member lacking the 
ligand-binding leucine-rich-repeat (LRR) domain. Human and mouse NLRP10 proteins are poorly characterized and their functions are still unknown. In this study, our aim is to 
characterize the role of murine NLRP10 in host immune response in vivo against bacterial and viral infections. As a preliminary step towards functional characterization of NLRP10, 
we assessed the expression levels of NLRP10 in various murine tissues. Expression of NLRP10 mRNA was fairly ubiquitous in the panel of mouse organs tested. NLRP10 was also 
detected in total splenocytes, and in sorted myeloid and lymphoid cells. Preliminary results have suggested a possible role of NLRP10 in cell death. These studies will be followed 
by the characterization of the role of NLRP10 in immunopathogenesis of inflammation and infection in mouse models. Since NLRP10 polymorphisms have been associated to skin 
inflammatory disorders, a better understanding of the mechanisms regulated by NLRP10 may help us to further understand its possible role in immune pathways. These studies could 
be used in the future for the development of new therapeutic strategies.

P.C.08 Cell Signaling - Part 1

P.C.08.01
Alpha-1 antitrypsin is an efficient inhibitor of ATP-induced IL-1β release from human monocytes

R. Siebers1, S. Wilker1, M. Küllmar1, N. Aggarwal2, A. Zakrzewicz1, W. Padberg1, S. Janciauskiene2,3, V. Grau1; 
1Justus-Liebig-University Giessen, Laboratory of Experimental Surgery, Giessen, Germany, 2Hannover Medical School, Department of Pulmonology, Hannover, Germany, 3Member of the 
German Centre for Lung Research, Giessen, Germany.

Introduction: Extracellular ATP binding to P2X7 receptors expressed by monocytes/macrophages leads to inflammasome assembly and activation of caspase 1 (casp-1). Active casp-1 
can cleave pro-IL-1β, which enables release of IL-1β, an important mediator of inflammation. Alpha-1 antitrypsin (AAT), a major antiprotease of the lung, exerts anti-inflammatory 
functions via poorly defined pathways. We hypothesize that AAT inhibits inflammasome-dependent release of IL-1β in monocytes.
Materials and Methods: Primary human monocytes or LPS-primed U937 cells were stimulated with 2’(3’)-O-(4-Benzoylbenzoyl)adenosine-5’-triphosphate (BzATP) to activate the 
P2X7 receptor, and IL-1β-content was measured in cell culture supernatants by ELISA. AAT as well as antagonists of nicotinic acetylcholine receptors (nAChR) were added together 
with BzATP.
Results: AAT inhibited BzATP-induced secretion of IL-1β in a dose-dependent manner, but did not show significant effects on ATP-independent mechanisms of IL-1β release. 
Antagonists of nAChR as well as a specific inhibitor for calcium-independent phospholipase A2 (iPLA2), bromoenollactone, reverted the inhibitory effect mediated by AAT.
Conclusion: Our data suggest that AAT is indeed able to inhibit ATP-induced IL-1β release in human monocytes. Furthermore, this effect is mediated by a novel pathway which 
involves nAChR and iPLA2. This might open new possibilities for the treatment of systemic inflammatory response syndrome.
This study was funded by the German Federal Ministry of Education and Research.

P.C.08.02
Regulation and interaction of Bcl2-A1/Bfl1: possible potent factor in immune signaling

H. K. Joshi, J. Zovko, I. Berberich; 
Institute for immunobiology,University of Würzburg, Würzburg, Germany.

Cells of adaptive and innate system exhibit a highly active and proliferative behavior to elicit a proper response to foreign antigens. In order to support this intensive proliferation 
and survival, cells express a set of anti-apoptotic family proteins. Induced expression of bcl2a1 gene has been observed in hematological malignancies (especially B-cell-derived) as 
well as other non- hematological malignancies. bcl2a1 is a NF- Ƙß driven gene and translates Bcl2-A1/A1 protein, at protein level it’s regulated by proteasomal degradation. NF- Ƙß 
activation signaling is an important pathway to accelerate and regulate the immune response and inflammation. Therefore there is a requirement of proper regulation of this pathway 
at different levels and steps, in order to generate an appropriate immune response and with healthy cells.
To resolve the complexity of A1 regulation and function searched for it’s regulator and partner proteins. We have shown the interaction of HECTD1, an E3 ubiquitin ligase required for 
A1 ubiquitination. To analyze the effect the absence of this Regulator (HECTD1), we used B cell specific HECTD1 knock-out mice which shows altered Ig isotype specific response after 
T dependent antigen immunization and in-vitro stimulation Splenic B cell.
By using yeast 2 hybrid system and co-immunoprecipitation we found IRAK2, a protein involved in TLR signaling and ER stress, a molecular interaction partner of A1. By using CRISPR-
Cas9 mediated Knockdown and reconstitution A1:IRAK2 interaction seems to play a major role in NF-Ƙß signal sustaining, which is an essential mechanism in innate and adaptive 
immune response for costimulatory and inflammation signal.

P.C.08.03
Differential recruitment of β-arrestin 1 and 2 by atypical chemokine receptor ACKR2

A. Vacchini1,2, C. Cancellieri2, S. Badanai1, A. Ferraro2, M. Busnelli3, B. Chini3, R. Bonecchi2, E. M. Borroni1, M. Locati1; 
1dep. Medical biotechnologies and Translational medicine, University of Milan, Milan, Italy, 2Humanitas Research Hospital, Rozzano, Italy, 3Institute of Neuroscience, National Research 
Council, Milan, Italy.

Introduction: Atypical chemokine receptors (ACKRs) share structure and ligands with “conventional” chemokine receptors but because of structural modifications are unable to induce 
directional migration of cells and instead shape the chemokine gradient (Graham, G.J., et al. Immunology letters, 2012; Bachelerie, F., et al. Pharmacological reviews, 2014). Among 
ACKRs ACKR2 is one of the most studied and upon ligand engagement elicits a β-arrestin-biased cellular response to sustain its scavenging activity (Borroni, E.M., et al. Science 
signaling, 2013). To elucidate the biology of this receptor family we compared β-arrestins association and signaling activities of ACKR2 to the canonical chemokine receptor CCR5.
Methods: We measured ACKR2 and CCR5 association to β-arrestins by bioluminescence resonance energy transfer and assessed receptor signaling by phosphoproteomic analysis 
after stable isotope labeling by aminoacids in cell culture.
Results: In basal conditions ACKR2 and CCR5 associate both β-arrestin1 and 2. Agonist stimulation increases CCR5 association with β-arrestin1 and 2 while ACKR2 increases its 
association preferentially to β-arrestin1. Phosphoproteome analysis of cells expressing ACKR2 stimulated with CCL3L1 revealed several signaling pathways related to already known 
and unknown receptor activities and differences compared to the signaling pathways activated by CCR5.
Conclusions: We here provide evidence that ACKR2 associates to β-arrestins to sustain its trafficking and scavenging properties (Borroni, E.M., et al. Science signaling, 2013). Unlike 
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CCR5, ACKR2 displays a peculiar ability to recruit preferentially β-arrestin1 after ligand engagement that together with the lack of a G-protein signaling may represent a distinguishing 
feature characterizing the signaling activities of this atypical chemokine receptor.

P.C.08.04
Lyn-dependent activation of TAK1 and IKK2 is prerequisite to mediate effective mast cell effector functions induced by the c-Kit/IL-33R complex

F. Weber1, C. Göpfert1, F. Boelke1, M. A. Diamanti2, N. Häfner3, F. R. Greten2, O. H. Krämer4, A. Dudeck5, T. Kamradt1, S. Drube1; 
1Institute of Immunology, University Hospital Jena, Jena, Germany, 2Georg-Speyer-Haus, Institute for Tumorbiology and Experimental Therapy, Frankfurt, Germany, 3Gynäkologische 
Molekularbiologie, Klinik für Frauenheilkunde und Geburtshilfe, Jena, Germany, 4Institut für Toxikologie, Universitäts-Medizin Mainz, Mainz, Germany, 5Institut für Immunologie, 
Medizinische Fakultät “Carl Gustav Carus”, Technische Universität Dresden, Dresden, Germany.

Introduction: NF-κB activation is mediated by the IκB Kinase (IKK) complex. IKK2 activation has always been associated with IκBα degradation, NF-κB activation and cytokine 
production. Previously, we showed the SCF-dependent interaction of the receptor tyrosine kinase c-Kit and the IL-33 receptor (IL-33R) in mast cells. Here, we investigated the 
involvement of the src kinase Lyn, TAK1 and IKK2 in the c-Kit/IL-33R complex and their importance for synergy of the two different signals, IL-33 and SCF, in mast cells.
Materials and Methods: Effector functions and signalling were assayed in vitro upon stimulation of bone marrow-derived mast cells with SCF and IL-33. Murine knockout strains and 
inhibitors were used to investigate the relevance of Lyn, TAK1 and IKK2 for influence on mast cell signaling and effector functions in vitro and in vivo.
Results: SCF induced a Lyn-dependent subthreshold IKK2 activation sufficient to mediate mast cell proliferation and differentiation but insufficient to activate NF-κB. Thereby, 
activated c-Kit acts as a signalling platform for Lyn, TAK1, IKK2 and IL-33R to prime mast cells for IL-33 to mediate potentiated mast cell effector functions.
Conclusions: We found an alternative mechanism of IKK2 activation in that SCF, not IL-33, induced a Lyn-dependent phosphorylation of IKK2 on Y199 that results in IκBα 
phosphorylation but not NF-κB activation. Therefore a SCF-induced complex of c-Kit-Lyn-TAK1-IKK2 is required. These data show that a stepwise regulation of IKK2 activity is relevant 
for integration of signals from different cytokine receptors leading to fine tuning of cellular functions to environmental stimuli.

P.C.08.05
Dengue Virus Induces Heat Shock Factor 1 Activation to Manipulate Autophagic Machinery for Virus Replication in Monocytes

T. Tsai; 
Department of Microbiology and Immunology, College of Medicine, Taipei Medical University, Taipei, Taiwan.

Introduction: Dengue virus (DENV) infection causes diseases ranging from a asymptomatic febrile illness to severe dengue hemorrhagic fever/dengue shock syndrome; however, 
no efficient vaccine or antiviral therapeutic is available. In addition to viral involvement, host factors may also be involved in the pathogenesis of DENV and the underlying crosstalk 
between virus and host factors are urgently needed to verify. In this work, we found heat shock factor 1 (HSF1) was unusually activated by DENV infection in monocytic cells.
Materials and Methods: THP-1 cells were infected with DENV with a MOI of 10. Culture supernatants were collected to determine titers of infectious DENV by plaque assay. A trans-
activation assay was performed to determine the activation of HSF1.
Results: Genetically and pharmacologically inhibiting HSF1 retarded DENV replication independent of the blockade of virus internalization. DENV infection caused HSF1 activation 
in Ca2+- and protein kinase A-regulated manners. It is notable that activated HSF1 contributed to virus replication through a mechanism involving a transcriptional regulation on 
ATG7 followed by autophagy induction. Following a transient heat shock stimulation, an increased in HSF1 activation facilitated autophagy induction as well as DENV replication. 
Pharmacological inhibition of HSF1 by KRIBB11 effectively reduced virus replication in THP-1 cells and primary human monocytes.
Conclusions: These results provide new insight into HSF1 as a novel host target of DENV infection, which shows benefits for autophagy-related viral replication.

P.C.08.06
Exploring the regulation of IL-27 production

S. Dunne, D. Bruni, C. Lyons, M. Butler; 
Maynooth University, Kildare, Ireland.

Interleukin-27 (IL-27) is a heterodimeric cytokine belonging to the IL-6/IL-12 family consisting of an Epstein-Barr virus-induced gene 3 (EBI3) and a p28 subunit. IL-27 is rapidly 
produced by APCs upon exposure to TLR ligands. IL-27 synthesis induced by TLR ligation critically depends on IRF3. IL-27 exerts pleiotrophic immunomodulatory effects on a broad 
spectrum of immune cells, and it has been shown to have both pro-inflammatory and anti-inflammatory properties. IL-27 has been seen to have roles in many autoimmune diseases 
such as Multiple sclerosis (MS), Rheumatoid arthritis (RA) and Crohn’s disease, and also has been seen to be modulated in cancers such as B cell malignancies. The many roles of IL-27 
include inducing immunosuppressive DC’s, inhibiting Th2 and Th17 cell activities, and being a major stimulus for T cell production of IL-10. IL-27 limits the development of EAE, the 
mouse model of MS, by antagonising the development of Th17 cells. IL-27 was also shown to limit the production of GM-CSF, a pathogenic cytokine involved in MS. However the 
involvement of TLR signalling molecules in the modulation of IL-27 production has not yet been thoroughly investigated and is the focus of this work.

P.C.08.07
Unique transcriptome changes in influenza A virus infected type 2 alveolar epithelial cells

C. J. Stairiker1,2, A. S. Hancock2, A. C. Boesteanu2, E. Monzon-Casanova3, S. Lukasiak3, Y. M. Mueller1,2, A. Stubbs1, M. Turner3, P. D. Katsikis1,2; 
1Erasmus University Medical Center, Rotterdam, Netherlands, 2Drexel University College of Medicine, Philadelphia, PA, United States, 3The Babraham Institute, Cambridge, United Kingdom.

Introduction: Globally, influenza virus outbreaks represent a serious threat to public health. Influenza virus infects type 2 alveolar epithelial cells (AEC) and hijacks cellular machinery 
in order to produce new infectious virions. During infection, multiple cell types release cytokines and other soluble factors that influence gene expression in both infected and 
uninfected cells. Here, the unique in vivo gene expression profiles between infected and uninfected bystander AEC from influenza infected mice are compared via next generation 
RNA-sequencing analysis.
Materials and Methods: Mice were infected with A/Puerto Rico/8/1934 expressing GFP (PR8-GFP). On day 3 post infection, GFP positive and negative AECs were FACS sorted from the 
influenza infected mouse lungs. Transcriptome next generation RNA-sequencing analysis was performed comparing influenza infected GFP positive cells versus uninfected bystander 
GFP-negative cells from influenza-infected mouse lungs.
Results: Results from the sequencing data suggest a number of genes and associated pathways that are significantly differentially expressed in GFP-positive versus GFP-negative
AEC. Among the number of differentially expressed genes are those involved in metabolism, cytokine signaling, and those involved in cell to cell adhesion.
Conclusions: RNA-sequencing analysis reveals distinct biological pathways upregulated in influenza virus infected cells compared to bystander uninfected cells.

P.C.08.08
Dissecting the dynamics of host molecular network in response to a viral infection

R. K. Kandasamy, G. I. Vladimer, B. Snijder, A. C. Mueller, M. Rebsamen, K. Bennett, G. Superti-Furga; 
CeMM Center for Molecular Medicine, Vienna, Austria.

Introduction: Immune cells constantly sense their microenvironment for danger signals associated with microbial infection. Innate immune response is activated by recognition of 
PAMPs, by PRRs such as TLRs and RLRs, leading to activation of type I interferons, inflammatory genes and induction of adaptive immune response. A systems-level understanding of 
the host dynamics would broaden the knowledge on functioning of the host response.
Materials and Methods: Using VSV-infected murine macrophage cell line RAW264.7 as the model system, we profiled the temporal quantitative transcriptome, proteome and 
phosphoproteome. We developed an integrative bioinformatics pipeline to process and analyze these data.
Results: 1) Identified differentially regulated genes including 1432 transcripts, 652 proteins and 401 phosphoproteins. 2) Elucidated perturbed biological processes and signaling 
pathways. 3) Assembled potential kinase-substrate network active under VSV infection. 4) Identified coregulated gene modules. 5) Differentially regulated genes targeted by viral 
proteins. 6) We validated the role 3 selected genes in regulation of VSV replication. 7) We validated the role of a novel phosphosite on Mavs in IL-6 and IFN response. 8) We performed 
an RNAi screen to elucidate the role of differentially regulated genes in replication of VSV.
Conclusions: Our study demonstrates how orthogonal OMICS measurements combined with integrative bioinformatics analyses could be used to study the dynamics of innate 
immune perturbations. The availability of this unique dataset will be a useful resource for biomedical research.
Acknowledgements: ÖAW and i-FIVE ERC grant to G.S.-F.; EMBO LTF to R.K.K., G.I.V. and M.R; and SNSF advanced postdoc mobility fellowship to BS.
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P.C.08.09
IPS-1 induces anticancer activity by differentially inducing apoptotic genes in type i interferons-dependent and -independent manner

S. Kumar; 
Indian Institute of Science education and Research Bhopal, Bhopal, India.

RIG-I and MDA5 are RLR receptors recognize the viral dsRNA and initiate a signaling cascade through IPS1-IRF3-IRF7 axis to produce various cytokines to inhibit the viral replication. 
PolyIC and NDV are known to activate RLR receptors, which is being used in cancer therapy. In this study, we have studied the anticancer mechanism of RLR/IPS1 signaling pathway.
The anticancer activity of polyIC/NDV or transient expression of IPS-1 in various cell lines such as IMR32, MDAMB-231, MCF10A and HEK293T were checked by colony formation 
assay, wound healing assay, cell death, invasion assay and anchorage-independent cell growth assay. To explore the molecular mechanism, we screened the change in expression of 
various apoptotic genes in shRNA-mediated knockdown of IPS1, IRF3 and IRF7 in MDAMB-231 cells upon polyIC-transfection.
PolyIC transfection and NDV infection up-regulate the apoptotic gene TRAIL and down-regulate the anti-apoptotic genes BCL2, BIRC3 and PRKCE to kill the cancer cells. Furthermore, 
stable knockdown of IPS-1, IRF3 or IRF7 in IFN-nonresponsive cancer cells show reduced anticancer activity by suppressing apoptosis via TRAIL and anti-apoptotic genes.
Collectively, our study suggests that antiviral pathway RLR/IPS-1 axis induces extrinsic anticancer activity through the production of type-I-IFN, as well as induces intrinsic anticancer 
activity through up-regulation of TRAIL and the down-regulation of the anti-apoptotic genes BCL2, BIRC3 and PRKCE.
Abbreviations: IPS-1, interferon-β promoter stimulator-1; RLRs, RIG-I-like receptors; polyIC, polyinosinic:polycytidylic acid; TRAIL, tumor necrosis factor-related apoptosis-inducing 
ligand; BCL2, B-cell lymphoma 2; BIRC3,baculoviral IAP repeat-containing protein 3; PRKCE, protein kinase C epsilon.

P.C.08.10
Isolated lymphoid follicle formation depends on lymphotoxin-beta receptor signaling in a subpopulation of intestinal fibroblastic reticular cells

L. Onder1, U. Mörbe1, C. Gil-Cruz1, C. Perez-Shibayama1, H. Cheng1, T. Hehlgans2, T. Rülicke3, B. Ludewig1, E. Scandella1; 
1Kantonal Hospital St.Gallen, St.Gallen, Switzerland, 2University of Regensburg, Regensburg, Germany, 3Institute of Laboratory Animal Science and Biomodels Austria, University of 
Veterinary Medicine Vienna, Austria.

Immune responses in the intestine are initiated in gut associated lymphoid tissues. Whereas, Peyer’s patches (PPs) are embryonically imprinted, cryptopatches and isolated lymphoid 
follicles (ILFs) develop within the first few weeks of life in response to microbial colonialization of the gut. Similar to PPs, the development of ILFs requires type 3 innate lymphoid cells 
(ILC3s) and lymphotoxin-beta-receptor (LTbetaR) dependent activation of stromal cells. However, our knowledge on intestinal stromal cells is limited to developmental associated 
signaling pathways. To study postnatal ILF development we utilized Ccl19-Cre mice that facilitate in vivo targeting of fibroblastic reticular cells (FRCs) in secondary lymphoid organs. 
Using R26-EYFP reporter mice, we found that the Ccl19-Cre transgene is exclusively expressed in ILFs and cryptopatches of the lamina propria. Moreover, the Ccl19-Cre transgene 
targeted a minor subpopulation of podoplanin-expressing fibroblastic stromal cells. To assess the impact of LTbetaR-signaling in this subpopulation of FRCs on ILF-development 
Ccl19-Cre mice were crossed to LTbetaRfl/fl facilitating selective ablation of the LTbetaR. Conditional deletion of LTβR on FRCs led to impaired transformation of cryptopatches 
into ILFs. Additionally, ILC3 development was markedly deterred in Ccl19crexLTbetaRfl/fl mice precipitating a significant lack of IL22 production in gut associated lymphoid 
tissues. As a consequence, infection with Citrobacter rodentium caused severe enteritis, and bacteremia indicative for a profoundly disrupted epithelial barrier. Summarizing, the 
continuous activation of the LTbetaR-signaling pathway in a subpopulation of FRCs within cryptopatches is required for ILF formation and the provision of an essential niche for ILC3 
development, thereby maintaining epithelial barrier integrity.

P.C.08.11
Specific phosphorylations transmit signals from leukocyte β2 to β1 integrins and regulate adhesion

F. A. Jahan, L. M. Uotila, L. S. Hinojosa, E. Melandri, M. Grönholm, C. G. Gahmberg; 
University of Helsinki, Helsinki, Finland.

Introduction: The regulation of the integrins expressed on leukocytes and their subsequent adhesion to the ligands expressed on the activated endothelium, need to be precisely 
controlled and act in concert to ensure the proper traffic of immune cells to the site of inflammation.
Materials and methods: Human T cell lymphoma cell line clone Jβ2.7, which lacks the CD11 chain was a gift from N. Hogg. The Jβ2.7 cell lines expressing LFA-1 WT or the mutant 
S1140A were produced by virus transductions. We have used cell adhesion both static & flow, migration, immunoprecipitation and immune florescence technique quantified by 
confocal microscope.
Results: VLA-4 and members of the β2 integrin family are the major integrins expressed on leukocytes, contributing to leukocyte arrest and transendothelial migration into 
inflamed tissues. We have now studied how the signals are transmitted from one integrin family to another and found that specific phosphorylations of the β2 integrin is needed 
for the crosstalk. The phosphorylation of the β2 polypeptide on T-758 is followed by progression of the signal through a 14-3-3/Tiam1/Rac1 pathway. The β1 polypeptide of VLA-4 
is phosphorylated in the active integrin, but the β2-signaling results in inhibition of its phosphorylation. This results in decreased binding of the 14-3-3 protein to VLA-4 enabling 
increased of filamin followed by inhibition of VLA-4 activity.
Conclusion: Elucidating this signaling mechanism of integrins will be beneficial for drug development since we now be aware of, that, targeting one group of integrins may profoundly 
affect other integrins & their adhesion dependent functions.

P.C.08.12
Different regulatory roles of CSK and PAG adaptor protein in the FcεRI signaling

L. Potůčková, L. Dráberová, P. Dráber; 
Institute of Molecular Genetics of the ASCR, Prague, Czech Republic.

Introduction: Activation of mast cells through the high-affinity IgE receptor (FcεRI) leads to the release of mediators involved in inflammation and allergy disorders. C-terminal 
Src kinase (CSK) is a key regulator of the Src family tyrosine kinases that play pivotal roles in initial events of mast cell activation. An important membrane anchor of CSK is a 
transmembrane adaptor protein PAG, which after phosphorylation binds the SH2 domain of CSK. The roles of CSK and PAG in mast cells signaling are incompletely understood.
Methods: In this study we examined the role of CSK and PAG in activation of bone marrow-derived mast cells (BMMCs) from PAG knock-out (PAG-KO) or wild-type mice in which CSK 
expression was down-regulated by shRNA (CSK-KD).
Results: Antigen-activated BMMCs with CSK-KD exhibited significantly higher degranulation when compared to control cells. Interestingly, degranulation of cells with CSK-KD was 
also enhanced after treatment with thapsigargin, an inhibitor of endoplasmic reticulum Ca2+-ATPase. Furthermore, we found that antigen-activated cells with CSK-KD exhibited 
increased tyrosine phosphorylation of the FcεRI β and γ subunits. Antigen- and stem cell factor-mediated chemotaxis was also enhanced in CSK-KD cells. On the other hand, PAG-
deficient BMMCs exhibited impaired antigen-induced degranulation, extracellular calcium uptake and tyrosine phosphorylation of several key signaling proteins. Production of several 
cytokines and chemokines was significantly decreased in cells with both CSK-KD and PAG-KO.
Conclusions: The combined data indicate that CSK and PAG can function as both positive and a negative regulators of mast cell signaling, depending upon the signaling pathway 
involved.

P.C.08.13
Targeting and sub-cellular localization of extracellular vesicles by phagocytic cells

E. S. Kayali1, D. Bayik1,2, T. Kahraman1, G. Gucluler1, I. Gursel1; 
1Bilkent University, Ankara, Turkey, 2National Cancer Institute, Frederick, MD, United States.

Introduction: Extracellular vesicles act as intercellular communication vectors. Cell derived MPs are thus being explored as potential vehicles for vaccines. MPs reportedly interact 
with cells via both active and passive transport mechanisms including fusion, endocytosis and receptor binding. This study aims to clarify the mechanism by which MPs interact with 
macrophages and examined their uptake and internalization kinetics and localization.
Methods: RAW264.7 (macrophage-like), Meg01 (megakaryocytes), E.G7 (T cell) and NIH3T3 (fibroblast) MPs were isolated from culture supernatants: They were incubated with 
RAW264.7 in the presence of inhibitors targeting active transport, clathrin-coat mediated endocytosis or scavenger receptor mediated uptake to assess the contribution of each 
mechanism to vesicle internalization over time. To track the sub-cellular localization following internalization, HEK293T cells transiently transfected with plasmids encoding markers 
of each compartment in the endocytic pathway (RAB 5, 9, 11 and CD63 proteins) were incubated with MPs.
Results: MPs derived from fibroblasts but not T cells were readily taken up by macrophages. This internalization was clathrin-coated pits dependent. Scavenger receptor blockage 
abolished 40% of the internalization of RAW264.7 MPs, which were the most negatively charged vesicles as determined by Zeta-potential measurements. In contrast, megakaryocyte 
derived MPs were uniquely internalized within macrophages via passive transport. Confocal microscopy showed that internalized MPs localized to CD63+ compartments, suggesting 
that the particles accumulated in late endosomes.
Summary/Conclusion: MPs derived from different cell types gained entry to phagocytic cells via different routes, with clathrin-coated pit formation being the primary mechanism for 
most MPs.
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P.C.08.14
Caffeine affects the biological responses of human myeloid hematopoietic cells

I. Gonçalves Silva1, B. F. Gibbs1, A. Prokhorov1, M. Abooali1, I. Yasinska1, M. A. Casely-Hayford1, E. Fasler-Kan2, V. Sumbayev1; 
1School of Pharmacy, University of Kent, Chatham, United Kingdom, 2Department of Biomedicine, University of Basel, Basel, Switzerland.

Introduction: Non-infectious disorders of human immune system, such as leukaemia, autoimmune disease and allergy remain a serious medical burden worldwide. Mammalian target 
of rapamycin (mTOR), a master regulator of myeloid cell translational pathways and signalling, is playing a major role in these types of pathophysiological reactions of immune cells. 
mTOR is therefore a promising therapeutic target for correction of these types of myeloid cell responses. The aim of our work was to study caffeine as a possible widely used natural 
chemical as downregulator of the mTOR signalling pathway in human myeloid cells.
Materials and Methods: We used THP-1 human acute myeloid leukaemia (AML) cells, primary human AML mononuclear blast cells and primary human basophils (key allergic 
effectors) in our work. Western blot analysis, ELISA and biochemical/luminometric assays served as main instrumental in experimental set-ups.
Results: Here, we report that caffeine is uptaken but not metabolised by studied cells. Caffeine inhibited mTOR signalling, thus affecting glycolysis and the release of both pro-
inflammatory and pro-angiogenic cytokines as well as other inflammatory mediators like histamine. In basophils but not in other studied cells, caffeine also increased intracellular 
cyclic adenosine monophosphate (cAMP) levels which increased its inhibitory action on activity of the mTOR pathway.
Conclusions: Our results demonstrate an overlooked effect of caffeine in myeloid cell lines and primary leukocytes. This is an important mode of caffeine biochemical activity in 
immune cells with potentially wide-ranging therapeutic impact for treating non-infectious human immune system disorders.

P.D.01 Bone Marrow Transplantation and GVHD - Part 1

P.D.01.01
Transcriptome analysis of circulating lymphoid progenitors after allogeneic stem cell transplantation in humans reveals profound alterations of cellular metabolism

S. Glauzy1, I. André-Schmutz2, J. Lachuer3, R. Peffault de Latour4, S. Servais4, G. Socié5, E. Clave1, A. Toubert1; 
1INSERM U1160, Université Paris Diderot Sorbonne Paris Cité; Laboratoire d’Immunologie, Hôpital Saint-Louis AP-HP, Paris, France, 2Inserm U768, Institut Imagine; Univ Paris Descartes, 
Sorbonne Paris Cité, Hôpital Necker, Paris, France, 3ProfileXpert, Univ UMR1052, CRCL, UCBL, Lyon, France, 4Université Paris Diderot Sorbonne Paris Cité; Service d’Hématologie-Greffe de 
Moelle, Hôpital Saint-Louis, AP-HP, Paris, France, 5INSERM U1160; Université Paris Diderot Sorbonne Paris Cité; Service d’Hématologie-Greffe de Moelle, Hôpital Saint-Louis, AP-HP, Paris, 
France, Paris, France.

Introduction: T-cell reconstitution is delayed by acute Graft-Versus-Host Disease (aGVHD) during allogeneic hematopoietic stem cell transplantation (allo-HSCT).
Materials and Methods: We analyzed transcriptional programs of cell-sorted circulating lymphoid progenitors and CD34+Lin-CD10- non lymphoid progenitors in 12 allo-HSCT patients 
having (n=4) or not developed (n=8) grade 2 aGVHD and in 4 age-matched healthy donors. Gene expression was quantified on the GeneChip HG u133 plus 2.0. Pathway analyses were 
performed with KEGG, GSEA and DAVID.
Results: Major deregulated pathways included protein synthesis, energy production, cell cycle regulation and response to stress. Notably, Genes from ribosome protein biogenesis, 
translation machinery (EEF1D, EEF1G, EIF3K) and cell cycle (CCND1, CDK6) were over-expressed in progenitors from patients without aGVHD compared with those from patients 
affected by aGVHD and from healthy donors. Expressions of genes from the oxidative phosphorylation metabolic pathway (NDUFS2, SDHA, ATP5A1) and genes involved in stress 
resistance (BTG2, MGST3, HPX) were specifically increased in CD34+Lin-CD10+CD24- lymphoid progenitors from patients without aGVHD.
Conclusions: In all, we show that circulating lymphoid T-cell progenitors undergo profound changes in metabolism favoring energy production and response to stress after allo-HSCT 
in humans. These mechanisms are abolished in case of aGVHD, indicating a persistent cell-intrinsic defect in addition to the impact of aGVHD on the bone marrow environment.

P.D.01.02
Assessing the role of mannan-binding lectin in T cell reactivity and graft-versus-host disease

D. Heja1, S. Heitzeneder2, A. M. Dohnal1; 
1Children´s Cancer Research Institute, Vienna, Austria, 2Pediatric Oncology Branch, National Cancer Institute, Bethesda, MD, United States.

Introduction: In a recently completed clinical investigation we studied the impact of mannan-binding lectin (MBL) serum levels on the outcome of hematopoietic stem cell 
transplantation (HSCT) in 99 pediatric patients. Although MBL, e.g. by activating the complement lectin pathway, plays an important role in controlling microbial infections, our study 
did not reveal any association between MBL serum levels and post-transplant infection susceptibility. Intriguingly, however, we found that the incidence of graft-versus-host disease 
(GvHD) was significantly lower in patients with low MBL serum levels. GvHD is a common and often severe complication of HSCT, where donor T cells stimulated by host antigen-
presenting cells (APC) become alloreactive and mediate tissue injury. Thus, our clinical observation suggests that MBL may play a role in shaping T cell responses.
Methods: To test our hypothesis we used mixed lymphocyte reactions (MLR), a conventional in vitro model of alloreactivity, where human peripheral T cells were stimulated with 
allogeneic APCs. The role of MBL in modulating T cell responses were assessed by using recombinant human MBL (rhMBL) and an MBL-blocking antibody. T cell proliferation and 
cytokine secretion was measured by flow cytometry and ELISA.
Results: The first experiments showed that rhMBL markedly increased T cell proliferation and IFN-gamma secretion, while proliferation was dampened in the presence of an anti-MBL 
antibody.
Conclusion: Our results so far support the hypothesis that MBL contribute to exaggerated T cell responses and suggest that MBL-blockade may prevent GvHD.

P.D.01.03
Short term hypoxia does not attenuate the immune suppressive capacity of mesenchymal stem cells

L. Cahill; 
Institute of Immunology, Maynooth, Ireland.

Introduction: Mesenchymal stem cells (MSC) currently used in clinical trials for the treatment of a number of inflammatory disorders are cultured in normoxia. However MSC 
reside in hypoxic conditions in vivo and exhibit enhanced growth and survival in comparison to their normoxic counterparts. The effects of long term continuous hypoxia on MSC 
immunomodulation have yet to be reported. This study set out to confirm the effect of hypoxia on MSC characteristics and to investigate their function in a humanised mouse model 
of Graft versus Host Disease (GvHD).
Materials and Methods: Human MSC were isolated from bone marrow aspirates of consenting patients. Phenotypical studies, differentiation capacity, transcriptional profiling and 
functional assays were performed on MSC cultured either consistently in normoxia and hypoxia or 8 days in either.
Results: Compared to normoxic MSC, hypoxic MSC displayed minor changes in surface phenotypical differences. However, hypoxic MSC displayed enhanced osteogenesis and 
decreased formation of lipid vacuoles. Importantly, normoxic MSC retained their capacity to significantly reduce T cell proliferation in-vitro and culture in hypoxia for 8 days did not 
attenuate this immunosuppression. In contrast, consistent culture in hypoxia attenuated this immunosuppressive capability. Furthermore, hypoxic MSC cultured in normoxia for 8 
days regained the capacity to suppress T cell proliferation.
Conclusion: Collectively these data suggest that persistent culture in hypoxia may favour a pro-inflammatory model. Importantly, MSC can be cultured in hypoxia to generate the 
enhanced cell numbers required for clinical trials followed by normoxia culture to regain their immunosuppressive functional attributes.

P.D.01.04
Tregs induce mixed chimerism by suppressing recipient NK cells

B. Mahr, N. Pilat, K. Hock, C. Schwarz, L. Unger, A. M. Farkas, T. Wekerle; 
Medical University of Vienna, Vienna, Austria.

The transfer of in vitro activated regulatory T cells (Tregs) obviates the need for cytoreductive conditioning in a costimulation blockade based (C57BL/6 to Balb/c) bone marrow 
transplantation (BMT) model and induces long lasting tolerance to skin and heart allografts. We hypothesized that Tregs would promote BM engraftment by suppressing NK cells. To 
test our hypothesis we replaced Treg therapy by NK cell depleting antibodies or used CB6F1 mice (Balb/c × C57BL/6) as bone marrow donors as their cells do not activate recipient NK 
cells.
C57BL/6 mice received 20×106 unseparated Balb/c or CB6F1 BM cells under costimulation blockade (anti-CD154mAb, CTLA4-Ig) and a short course of rapamycin. Mice transplanted 
with Balb/c BM were additionally treated with NK cell depleting antibodies (anit-NK1.1) or co-injected with 1×106 in vitro activated Tregs.
NK cell depletion at the time of BMT efficiently replaced adoptive Treg transfer as all mice developed persistent mixed chimerism (7/7). Nevertheless, more than half of NK cell 
depleted recipients chronically rejected their skin grafts (4/7). In contrast, mice grafted with CB6F1 bone marrow developed stable mixed chimerism and retained their allografts 
indefinitely without any histological signs of rejection (5/5) probably due to the unresponsiveness of recipient NK cells to alloantigens. The absence of chronic heart and skin rejection 
in Treg treated mice correlated with the adaption of recipient NK cell receptors to donor antigens.
Therefore we conclude that adoptively transferred Tregs prevent acute bone marrow rejection by suppressing recipient NK cells and support the accommodation of NK cells to donor 
antigens.
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P.D.01.05
The activating NKG2C receptor is significantly reduced in NK cells after allogeneic stem cell transplantation in patients with severe Graft-versus-host disease

V. Rebmann1, P. A. Horn1, D. Beelen2, L. Kordelas2; 
1Institute for Transfusion Medicine, University Hospital Essen, Essen, Germany, 2Department of Bone Marrow Transplantation, University Hospital Essen, Essen, Germany.

Introduction: Natural killer (NK) cells are important players of the innate immune system. The allo-reactivity of NK cells is regulated by a number of receptors including the activating 
CD94/NKG2C or the inhibitory CD94/NKG2A receptors, both which are recognizing the non-classical human leukocyte antigen E. In allogeneic stem cell transplantation (allo-SCT) 
donor-derived allo-reactive NK cells are important effectors mediating killing of leukemia cells and patient’s dendritic cells thereby preventing leukemic relapses or graft-vs-host 
responses. Here we analyze the contribution of these receptors to NK cell allo-reactivity in 26 patients undergoing allo-SCT due to acute myeloid leukemia (n=20), secondary AML 
(n=4), myelodysplastic syndrome (n=1) and T-cell Non-Hodgkin-Lymphoma (n=1).
Methods: EDTA samples were serially procured before and 1, 2, 3, 4, 5, 6, 9 and 12 month(s) after allo SCT. Receptor expression was analyzed by flow cytometer using specific 
antibodies against human CD56, NKG2A, CD94, NKG2C and correlated to acute or chronic GvHD.
Results: The proportion of activating receptor CD94/NKG2C on NK cells was significantly reduced in 10 patients who had experienced a severe acute GvHD (aGvHD) grad 2-4 after 
alloSCT (p<0.0001) compared to 16 patients without or mild aGvHD. Moreover, the proportion of CD94/NKG2C on NK cells was lower in patients with extended chronic GvHD (cGvHD) 
compared to patients without or limited cGvHD (n=13, p<0.0001). No difference was detectable regarding the inhibitory NKG2A receptor on NK cells and incidence of acute/chronic 
GvHD.
Conclusion: Thus, these results provided substantial evidence that the CD94/NKG2C receptors contributes to the allo-reactivity of NK cells after allo-SCT.

P.D.01.07
Thymic function recovery and memory B- and T-cell depletion after autologous hematopoietic stem cell transplantation in systemic sclerosis patients

L. C. Arruda1,2, D. Farge3,4,5, C. Douay4,5, E. Clave4,5, I. Fournier6, H. Moins-Teisserenc4,5,6, A. Toubert4,5,6; 
1National Institute of Science and Technology in Stem Cells and Cell Therapy, Regional Hemotherapy Center of the Ribeirão Preto Medical School, Ribeirão Preto, Brazil, 2Department of 
Biochemistry and Immunology, Ribeirão Preto Medical School, University of São Paulo, Ribeirão Preto, Brazil, 3Service de Médecine Interne, Assistance Publique-Hôpitaux de Paris, Hôpital 
Saint-Louis, Paris, France, 4Université Paris Diderot, Sorbonne Paris Cité, Institut Universitaire d’Hématologie, Paris, France, 5Institut National de la Santé et de la Recherche Médicale 
UMR1160, Paris, France, 6Laboratoire d’Immunologie et d’Histocompatibilité, Paris, France.

Introduction: Autologous Hematopoietic Stem Cell Transplantation (AHSCT) is an innovative therapy to severe systemic sclerosis patients (SSc). The analysis of immune 
reconstitution, thymic and bone marrow function are important to understand the mechanisms enrolled in this therapy.
Materials and Methods: Peripheral blood was collected from eight diffuse SSc patients before and quarterly until 18 months, and then semiannually until 36 months post-AHSCT. 
PBMCs were immunophenotyped by flow cytometry to evaluate naive and memory T- and B-cells. Thymic function was quantified by RT-qPCR on genomic DNA of beta- and signal 
joint (sj)-T-cell receptor excision circles (sjTREC), and B-cells bone marrow output by coding joint (Cj) and sj-kappa-deleting recombination excision circles (sjKREC).
Results: The sjTREC expression was significantly reduced (P<0.05) from 3 until 9 months post-AHSCT compared to baseline, recovering pre-AHSCT levels at 12 months until the end 
of follow-up. No change in beta-TREC, Cj or sjKREC expressions were observed after AHSCT. Simultaneously, CD4+ and CD8+CD45RA+CCR7+ naive and CD4+CD45RA-CCR7+ central-
memory T-cells counts were deeply reduced from 3 months until the end of follow up (P<0.01), despite no change in CD8+CD45RA-CCR7+ central-memory T-cells counts. Interestingly, 
absolute numbers of CD19+CD27- naive B-cells did not change while the CD19+CD27+ memory B-cells depletion was achieved from 3 months until 36 months (P<0.05).
Conclusion: Our data show thymic function recovery and a persistent memory B-/CD4 T-cell depletion after AHSCT in SSc, which may contribute to reestablishment of self-tolerance 
and control of autoimmunity in these patients.
Acknowledgments: Funding was provided by CNPq, FAPESP and INSERM.

P.D.01.08
Deep sequencing analysis of T cell repertoire reconstitution after hematopoietic cells transplantation

I. V. Zvyagin1,2, I. Z. Mamedov1, E. A. Komech1, O. Tatarinova3, M. Maschan3, D. M. Chudakov1,2, Y. B. Lebedev1; 
1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of RAS, Moscow, Russia, Moscow, Russian Federation, 2Central European Institute of Technology (CEITEC), Brno, Czech Republic, 
3Dmitry Rogachev Federal Clinical Research Center for Pediatric Hematology, Oncology and Immunology, Moscow, Russian Federation.

Allogenic hematopoietic cell transplantation (HCT) is an established method for therapy of high-risk hematologic malignancies and other severe hematopoietic disorders. Several 
approaches to overcome graft-versus-host disease, which is the main obstacle of the therapy, have been suggested. However better understanding of mechanisms of immune 
reconstitution, extent of T cell repertoire reformation and post-HCT dynamics needs for development of effective protocols for donor selection, graft preparation, post-HCT therapy, 
relapse risk assessment etc.
We employed advanced TCR beta profiling with molecular barcode based normalization in order to track in detail T cell immunity reconstitution in two groups of children after HCT 
from MHC-matched (n=16) and haploidentical (n=8) donors. TCR beta repertoires were obtained for graft samples, and peripheral blood samples of patients at day 0, 60, 180 and 360. 
Cell counts for alpha/beta T cells, CD4+ and CD8+ subsets, recent thymic emigrants, naive T cells and number of persisting recipient cells have been also collected.
We demonstrate that in patients with low number of remaining recipient’s cells only 100 - 500 rapidly expanded T cell clones largely constitute T repertoire in d60. For such patients 
number of T clones shared between graft and d60 was significantly higher than between d0 and d60. Majority of clones that dominated at d60 were represented at low frequency in 
graft, whereas expanded clones in graft mostly had lower frequency in d60. At d360 most T cells and T repertoire diversity originates from de novo produced T lymphocytes.
The project supported by RFBR-14-04-01062-а, RFBR-13-04-01124-a and МК-4583.2015.4 grants.

P.D.01.09
Th17, Tc17 and Tregs in pediatric allogeneic stem cell transplantation: associations with IL-7 and aGvHD

K. Kielsen1, D. Lennox-Hvenekilde2, K. K. Jordan1, H. H. Uhlving1, P. L. Pontoppidan2,1, M. Gad3, M. Ifversen1, C. Heilmann1, H. Sengeløv1, C. H. Nielsen1, L. P. Ryder1, A. E. Pedersen2, K. 
Müller1; 
1Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 2University of Copenhagen, Copenhagen, Denmark, 3Bioneer A/S, Hørsholm, Denmark.

Introduction: Allogeneic stem cell transplantation (HSCT) is challenged by delayed T cell reconstitution and acute graft-versus-host disease (aGVHD).
IL-7 is essential for T cell generation in thymus and peripheral T cell homeostasis. We prospectively investigated reconstitution of pro-inflammatory Th17 and Tc17 cells along with Tregs 
post-transplant to analyze associations with IL-7 and aGvHD.
Methods: We included 34 children transplanted from 2010-2013.
CD4+ T cells, CD8+ T cells, CD4+CD161+CD196+ Th17 cells, CD8+CD161+CD196+ Tc17 cells and CD4+CD25brightCD127dim Tregs were counted by flow cytometry, and further analyzed for 
the naivety marker CCR7 and the activation markers CXCR3 and GARP.
Plasma IL-7 was measured by ELISA.
Results: T cell counts within all the investigated subpopulations increased from day +90 to +180, although most pronounced for Tregs (P=0.0034). Expression of CCR7 was significantly 
higher in CD4+ T cell populations (P<0.0001), while activation markers were low.
High IL-7 levels at day +90 were associated with reduced numbers of CD4+ T cells (P=0.0033, β=-13.6x106 cells/L), CD8+ T cells (P=0.044, β=-91.2x106 cells/L) and Th17 cells (P=0.0033, 
β=-1.2x106 cells/L) at day +90 in multivariate analysis.
aGVHD grade I-III was associated with increased numbers of Tregs (P=0.021), decreased Th17/Treg ratio (P=0.0038) and decreased Tc17 counts (P=0.044) at day +90 in multivariate 
analyses.
Conclusion: Reconstitution of functionally different immunoregulatory subsets of T cells are differentially regulated post-HSCT, influenced by IL-7 levels and the degree of 
alloreactivity.
Plasma IL-7 inversely mirrors the number of circulating non-Tregs.
This study suggests a sustained increase in the regulatory T cell response in patients with aGvHD.

P.D.01.10
The identification and pathological roles of IL-22 in acute graft-versus-host disease following allogeneic bone marrow transplantation

K. Zhao, C. Chen, B. Pan, L. Zeng, K. Xu; 
Blood Disease Institute, The Affiliated Hospital of Xuzhou Medical College, Xuzhou, China.

Introduction: Many cytokines secreted by alloreactive donor T cells are involved in Graft-versus-host disease (GVHD). Role of IL-22 in GVHD is still disputed and the properties of IL-22-
producing cells are unclear.
Materials and Methods: GVHD mice model were established and treated with murine IL-22 or PBS respectively. Clinical symptoms and scores of aGVHD were determined. 
Lymphocytes were harvested, and production of cytokines and surface markers were measured by flow cytometry. Tissues of GVHD target organs were stained with HE and levels of 
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T-bet, RORγt, AHR were evaluated by RT-PCR.
Results: IL-22 produced by Th22, Th1 and Th17 cells participated into GVHD development. The frequency of IL-22-producing CD4+ T cells carried CD62L-CD44high/low surface markers 
showed dynamic changes with the development of GVHD. Furthermore, we found that more serious tissue damage and higher GVHD clinical score were observed in GVHD plus IL-22 
mice. Administration of IL-22 could promote Th1 and Tc1 cell expansion in MLN, meanwhile reducing CD4+CD25+Foxp3+ regulatory T cell number. Systemic inflammatory cytokines 
were up-regulated, while the level of immunosuppressive cytokine IL-10 was down-regulated in recipients with IL-22 injection.
Conclusions: IL-22 which exacerbates both local and systemic inflammation of recipients plays a pathogenic role in GVHD process. IL-22 may attribute to increased allo-reactive Th1 
and Tc1 cell and decreased Treg cell in GVHD.

P.D.01.11
Variation in immune cell composition of allogenic hematopoietic stem cell grafts and its contribution to transplantation

U. Impola1, A. Larjo1, M. Putkonen2, U. Salmenniemi2, M. Itälä-Remes2, J. Partanen1; 
1Finnish Red Cross Blood Service, Helsinki, Finland, 2Turku University Hospital, Turku, Finland.

Introduction: Allogeneic hematopoietic stem cell transplantation is often the only effective treatment for hematological malignancies. Immunogenetic differences between donor and 
recipient are associated with the incidence of graft versus host disease, the major complication of allogenic transplantation. In addition, it is plausible that immune cells of the graft 
play a role. We analyzed the cellular content of clinical grafts and studied the relative numbers of various immune cells, their subpopulations and the association of these parameters 
with the outcome of transplantation.
Materials and Methods: The bone marrow or peripheral blood derived stem cell graft samples (n=60) were collected from the hematopoietic stem cell transplantations performed in 
the Turku University Hospital, Turku, Finland. The relative numbers of immune cells in the grafts (natural killer cells, CD8+/CD4+and regulatory T cells, B cells and dendritic cells) were 
determined by flow cytometrical analysis. Types and number of different hematopoietic progenitor cells was estimated with in vitro colony-forming units assay.
Results: Our results show that there was considerable variation in the numbers of natural killer cells, regulatory T cells and dendritic cells between individual stem cell grafts. The 
effects of this variation on the outcome of stem cell transplantation will be analyzed. The origin of the graft, as assumed, also affected the cell composition.
Conclusion:There are considerable amount of variation in the numbers of immune cells between clinical hematopoietic stem cell grafts. The variation may have impact on allogenic 
hematopoietic stem cell engraftment, immune recovery and patient long-term outcome.

P.D.01.12
Protective role of bone marrow derived mesenchymal stem cells-conditioned medium in the infarcted myocardium: the potential role of selected cytokines

N. Aboutaleb1,2, M. Gandizadeh Dezfouli1, K. Rakhshan3, T. Mousavi Shabestari4; 
1Physiology research centre, Iran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2department of Physiology, Iran University of Medical Sciences, Tehran, Iran, Islamic 
Republic of, 3department of Physiology, Iran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 4Department of Immunology, Iran University of Medical Sciences, Tehran, Iran, 
Islamic Republic of.

Introduction: This study examines the protective effects of mesenchymal stem cell-conditioned medium (CM) on heart tissue after induced myocardial infarction (MI).
Materials and Methods: New Zealand White Rabbits were divided: MI, mesenchymal stem cells (MSC) (300 µl), CM (300 µl) and Control. Echocardiography was applied, and the levels 
of IL-6, TGF-β and TNF-α were analyzed using ELISA. All tests were done 1, 4 and 8 weeks after the surgery. Histological studies were done 8 weeks after surgery.
Results: CM group showed a significant improvement in cardiac function. The level of IL-6 increased significantly in all weeks after surgery in CM. While the level of TNF-α increased 
remarkably in CM group in 4th week. TGF-β decreased significantly in CM group at all the times. Histological findings confirmed the tissue protection effect of CM.
Conclusion: our results support the protective role of CM through its paracrine effects on the MI-induced heart.

P.D.01.13
The influence of conditioning regimen on regulatory T cell reconstitution following autologous stem cell transplantation (ASCT)

A. Chwieduk, M. Glowala-Kosinska, W. Fidyk, I. Mitrus, A. Smagur, J. Najda, S. Giebel; 
Dept. of Bone Marrow Transplantation and Oncohematology, Maria Skłodowska-Curie Memorial Cancer Center and Institute of Oncology, Gliwice Branch, Gliwice, Poland.

Regulatory T cells, characterized by CD4+CD25highCD127low phenotype, play an active and significant role in the progression of cancer. High level of Treg is implicated in the 
suppression of anti-tumor immunity and thus the promotion of tumor growth and survival. There is limited data on the kinetics of regulatory T cells’ reconstitution after autologous 
stem cell transplantation (ASCT), one of the standard treatments of many haematological malignancies. This study examined peripheral Treg cell recovery following autologous 
transplant based on four combination of conditioning regimens.
Immune reconstitution in 45 lymphoma and multiple myeloma patients undergoing ASCT was evaluated for one year. Conditioning regimens were TBI (total body irradiation) (n=11), 
TMI (total marrow irradiation) (n=13), BEAM (carmustine, cytarabine, melphalan, and etoposide) (n=11) and TBI/Cy (n=10). Naïve and memory Tregs were detected in peripheral blood 
by flow cytometry as CD4+CD25highCD127low CD45RA+ and CD4+CD25highCD127low CD45RA- cells in 100, 180 and 365 day after transplantation.
Our data showed earlier Treg recovery in TBI conditioning at 100 day posttransplant than in patients with BEAM (p=0.04), with a significant difference between naive Tregs at these 
points (p=0.0004). Also, at day +180 the absolute number of naïve Treg cells were higher in patients with TBI/Cy in comparison to BEAM conditioning regimen (p=0,02).
The rapid increase of Treg in peripheral blood of TBI based treatment relative to the numbers of effector T cells capable of mediating anti-tumour activity during haematopoietic 
reconstitution may potentially have an impact on relapse rates in recipients of ASCT.
This study was supported by MNiSW/NCN 2011/03/B/NZ6/06308

P.D.01.14
CD27- IgD- ‘Double negative’ B-cells detected early after reduced intensity lymphocyte-depleted haematopoietic stem cell transplantation are phenotypically senescent and 
reduced in patients who develop chronic GvHD

H. Protheroe1, F. A. Kinsella1,2, H. Pearce1, C. Inman1, S. Eldershaw1, J. Croudace1, B. Abbotts1, J. Zuo1, R. Malladi1,2, P. Moss1,2; 
1University of Birmingham, Birmingham, United Kingdom, 2Centre for Clinical Haematology, Queen Elizabeth NHS Foundation Trust, Birmingham, United Kingdom.

After reduced intensity haematopoietic stem cell transplantation (RIC-HSCT) deranged B-cell regeneration contributes to the pathogenesis of chronic GvHD (cGvHD). ‘Double 
negative’ (DN) CD27-IgD- B-cells are an ill-defined subset associated with immune senescence and inflammatory conditions. Here, CD19+ B-cell subsets were immunophenotyped 
from 46 patients who underwent RIC-HSCT with in vivo lymphocyte depletion using alemtuzumab. 6 weeks post-transplant DN B-cells predominated (mean 55.0% of B-cells) but 
were less frequent in patients who subsequently developed cGvHD versus those who did not (38.2% v 61.6%; *p=0.0418). Whilst the frequency of DN B-cells decreased with time 
post-transplant (30.5% at 1 year), their numbers remained stable (0.0332x109/L at 6 weeks v 0.03727x109/L at 1 year). 13.9% of early DN B-cells appeared transitional, and 10.1% were 
plasma cells. The remainder had increased CD86 expression compared to memory B-cells (15.9% v 9.6%; *p=0.0386), but low level IgG (13.2%), IgA (0.6%), and IgM (17.4%). Few DN 
B-cells produced cytokines ex vivo (IL-2 20.0%, IL-6 16.9%, IFN-γ 6.2%, IL-10 6.2%) or demonstrated proliferation (Ki-67 5.34%). Furthermore, when stimulated in vitro, donor B-cells 
purified from the stem cell product proliferated, acquiring a DN phenotype and functional profile similar to ex vivo DN B-cells.
This data shows that early after lymphocyte-depleted RIC-HSCT DN B-cells are activated but non-proliferative. They contribute little to the pro-inflammatory cytokine milieu, and are 
less frequent in patients who subsequently develop cGvHD. However, they do not produce significant amounts of IL-10, the hallmark of B-regulatory cells. It is therefore possible that 
early B-cell senescence modulates cGvHD pathogenesis.

P.D.02 Vaccines - Part 1

P.D.02.01
Immunogenic and vaccine potential of immunodominant B-cell epitope of OmpF of Aeromonas hydrophila in translational fusion with heat-labile enterotoxin B subunit of E. 
coli

M. Sharma, A. Dixit; 
Jawaharlal Nehru University, New Delhi, India.

Aeromonas hydrophila, primarily a fish pathogen causes monumental economic losses to the aquaculture industry. The bacterium also infects other vertebrates including humans. 
Outer membranes proteins of Aeromonas and other gram negative bacteria have been exploited extensively as efficacious vaccine candidates. In the present study, immunogenic and 
vaccine potential of recombinant proteins comprising immunodominant epitopes of OmpF in fusion with a carrier protein was evaluated. Based on physico-chemical properties of 
amino acids, linear B-cell epitopes of OmpF of A. hydrophila were predicted, and recombinant fusion proteins comprising the B-cell epitope in translational fusion with the parenteral 
and mucosal adjuvant LTB were generated. Immunization of mice with the fusion proteins resulted in antisera with high antibody titers. Analysis of antisera against fusion proteins 
revealed that antisera against the fusion protein harboring the epitope region 66-80 amino acids of the OmpF (rEpiF1) exhibited cross-reactivity towards both the fusion partners, i.e. 
LTB and OmpF. The antisera was agglutination positive and was able to cross-react with the OmpF on live A. hydrophila cells. Splenocyte proliferation assay and cytokine ELISA of the 
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culture supernatants showed significant increase in both IFN-γ & IL-4 levels, indicating a mixed immune response. In addition, elevated levels of ICAM, RANTES clearly established 
heightened T cell response and memory development. Vaccination of Labeo rohita with the rEpiF1 via intraperitoneal and oral route conferred significant protection against A. 
hydrophila challenge. These data clearly indicate immunogenic and protective potential of OmpF epitope 66-80 in conjugation with an adjuvant against A. hydrophila.

P.D.02.02
Prevention of allergic asthma through Der p 2 peptide vaccination

G. Bouchaud1,2, F. Braza2, J. Chesné2, D. Lair2, K. Chen3, C. Rolland-Debord2, D. Hassoun2, T. Bihouée2, M. Cheminant2, S. Brouard4, M. Bodinier1, S. Vrtala3, A. Magnan2; 
1INRA BIA UR1268, Nantes, France, 2UMR INSERM1087/CNRS6291, Institut du Thorax, Nantes, France, 3Department of Pathophysiology and Allergy Research, Vienna, Austria, 4INSERM 
U1064, Institut de Transplantation Urologie Néphrologie, Nantes, France.

House dust mites (HDM) are a major source of allergens that affect more than 50% of allergic patients. The Dermatophagoides pteronyssinus allergen, Der p 2, is one of the most 
representative HDM allergens. Recombinant hypoallergenic peptides derived from Der p 2 were described to exhibit less in vivo allergenicity than the Der p 2 allergen while preserving 
immunogenicity. Thus, hypoallergenic peptides may represent candidates for specific immunotherapy, especially in HDM allergic asthma.To investigate whether Der p 2-derived 
peptides can modulate asthma in mice, we tested the prophylactic effect of recombinant Der p 2 hypoallergenic derivatives in a mouse model of HDM-induced asthma.
Mice were vaccinated with peptides 10 days before the first sensitization to HDM extract and one day before the fourth sensitization. Peptides vaccination decreased airway 
hyperresponsiveness, lung resistance and elastance in response to methacholine and the cellular infiltrate in the bronchoalveolar lavage (BAL) in conjunction with a significant drop in 
the eosinophil and neutrophil counts. We observed a significant decrease in the production of MCP-1 (CCL2), Eotaxin (CCL11) and KC (CXCL1), thus explaining the dampened infiltrate 
observed in vaccinated mice and a decreased in IgE reactivity.
Together these results validate the prophylactic effect of the hypoallergenic Der p 2.1 peptide and suggest its ability to prevent the development of HDM allergic asthma by inhibiting 
airway inflammation and hyperresponsiveness. Finally, the protective role provided by vaccination with a hypoallergenic peptide could be of interest clinically, especially in sensitized 
children in whom allergic processes are sequential from sensitization to asthma.
P.D.02.03
L1-RG1 virus-like particle (VLP) vaccines directed against cutaneous human papillomaviruses (HPV)

B. Huber, C. Schellenbacher, C. Jindra, S. Shafti-Keramat, R. Kirnbauer; 
Laboratory of Viral Oncology (LVO), Division of Immunology, Allergy and Infectious Diseases (DIAID), Department of Dermatology, Medical University Vienna (MUW), Vienna, Austria.

Cutaneous genus Beta HPV are thought to act as co-carcinogen besides the main carcinogen UV-light in the development of non-melanoma skin cancer (NMSC) in 
immunosuppressed patients like organ transplant recipients. Other common cutaneous types, most often HPV1/2/3/4/27/57 cause common and palmo-plantar warts, a frequent 
nuisance in children and burden for health care systems. Licensed L1 VLP HPV vaccines provide type-specific protection to a limited number of genital HPV types. To develop a vaccine 
targeting common cutaneous and Beta HPV, VLP were repetitively decorated with a cross-neutralization epitope of Beta HPV17’s or HPV4’s minor capsid protein L2 (homologue of 
HPV16 L2 ‘RG1’) by insertion into a surface loop of HPV16/5/1, resulting in 16L1-17RG1, 5L1DE-17RG1, or 1L1DE-4RG1 chimeric proteins. VLP were used to immunize NZW rabbits 
and sera analyzed by ELISA and pseudovirion (PsV) neutralization assays. To fully evaluate cross-neutralization efficacy novel Beta type PsV were generated. Furthermore, in vivo 
(cross-) protection was analyzed in a murine vaginal challenge model. ELISA detected high-titer antisera to RG1 indicating immunogenic epitope presentation. PsV assays revealed 
cross-neutralization against HPV5/8/16/20/23/24/36/92/96 by 16L1-17RG1 VLP, HPV5/20/24/36/92/96 by 5L1DE-17RG1 VLP, and against HPV4 only by 1L1DE-4RG1 VLP. Passive transfer 
of antiserum to 16L1-17RG1 VLP protected mice from challenge with HPV5/16/20 PsV, whereas antisera to 5L1DE-17RG1 VLP conferred cross-protection against HPV20 only, and 
antisera to 1L1DE-4RG1 VLP against HPV4.
Chimeric L1-RG1 VLP vaccination targeting a broad spectrum of cutaneous HPV types is a promising strategy against common warts in children and development of NMSC in organ 
transplantation.

P.D.02.04
Built-in adjuvanticity of genetically and protein engineered chimeric molecules for targeting of Influenza A peptide epitopes

N. Kerekov1, I. Ivanova1, N. Mihaylova1, M. Nikolova2, J. Prechl3, A. I. Tchorbanov1; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2National Reference Laboratory of Immunology, National Center of Infectious and Parasitic Diseases, Sofia, 
Bulgaria, 3Immunology Research Group, Hungarian Academy of Sciences, Budapest, Hungary.

Introduction: DNA vaccination using naked DNA encoding viral antigens has the potential to induce both humoral and cellular immune responses as live attenuated viral vaccines 
do. We are exploring as a new genetic vaccine, a DNA chimeric molecule encoding a T- and B-cell epitope-containing influenza A virus hemagglutinin peptide joined to sequences 
encoding a single-chain variable antibody fragment specific for the costimulatory B cell complement receptors 1 and 2 (CR1/2). This recombinant DNA molecule was inserted into 
eukaryotic expression vector and used as a naked DNA vaccine in wild type and CR1/2 knock-out mice. The DNA vaccination was followed by prime-boosting with the protein-
engineered replica of the DNA construct, thus delivering an activation intracellular signal.
Material and Methods: Gene and protein engineering; RT-PCR, DNA immunization; Cytotoxic assay; FACS, Sygnal transduction, ELISA and ELISpot assays.
Results: The intramuscular administration of the DNA construct resulted in the in vivo expression of an immunogenic chimeric protein, which cross-links cell surface receptors on 
influenza-specific B cells. The DNA immunization and boosting with the protein chimera induced a strong anti-influenza cytotoxic response, modulation of cytokine profile and an 
antibody response in Balb/c mice. The same immunization scheme did not result in generation of influenza-specific response in KO mice, underlining the adjuvant effect of receptor 
targeting.
Conclusions: Immunization of mice with pure DNA, encoding the antigen of interest attached to a scFv antibody fragment to positive receptors, followed by prime-boosting has been 
successfully used to induce protective immunity against a model pathogen.

P.D.02.05
Targeting of Influenza viral epitopes to human antigen presenting cells by genetically engineered chimeric molecules

I. I. Ivanova1, N. Mihaylova1, D. Hlebarska1, I. Manoylov1, D. Makatsori2, A. Mamalaki2, J. Prechl3, A. Tchorbanov1; 
1Laboratory of Experimental Immunology, Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Hellenic Pasteur Institute, Athens, Greece, 3Immunology Research 
Group, Hungarian Academy of Sciences, Budapest, Hungary.

Introduction: The use of live and attenuated strains of viruses for vaccination comprises the risk of evoking B and (or) T cell epitopes possessing undesirable characteristics. Anti-
viral DNA vaccines are a novel strategy in the vaccine-development field. In the present study we have created a chimeric gene-engineered DNA molecule, encoding a single-chain 
variable fragment (scFv) from a monoclonal antibody against human stimulatory cell surface receptor FcγRI coupled to the influenza virus hemagglutinin peptide and inserted into the 
eukaryotic expression vector. We expected that after expression the gene-engineered molecule would bind selectively the FcγRI on human monocytes and would deliver to them a 
strong activating signal.
Material and Methods: Gene engineering; RT-PCR, cloning, plasmid amplifying, cell transformation, DNA purification, FACS analysis.
Results: The constructed chimeric DNA molecules were introduced into the eukaryotic expression vector pTriEx3-Neo. Plasmid DNA was amplified by transformation of a prokaryotic 
competent culture and expressed by transfected CHO cells. The ability of the engineered protein molecule to interact with FcγRI was confirmed by flow cytometry as successful 
competition with a FITC-conjugated antibody with the same specificity. The fusion protein induced a strong signal transduction on human monocyte cell line U937 via its FcγRI.
Conclusions: We hypothesize that it may be possible to generate protective serum levels of anti-influenza IgG antibodies and CTL activity against influenza virus-infected cells in 
humanized SCID mice. In the present study we proved the potential of generated DNA chimeric molecules to bind human monocytes and to induce an activating signal via targeted 
receptors.

P.D.02.06
The Project Immunology at Schools boosted by the Day of Immunology: Tools for Education in Immunology in Brazil

J. M. do Carmo1, Y. T. dos Santos2, J. A. Silva Junior2, J. M. Cunha2, K. E. de Jesus2, M. S. Vieira2, P. V. Guerra2, S. M. Viana2, D. Manzoni3, T. C. Bessa2, R. R. Oliveria2; 
1Instituto Tocantinense Presidente Antônio Carlos, Porto Nacional, Brazil, 2CPqGM-FIOCRUZ-Bahia, Salvador, Brazil, 3Universidade de São Paulo, São Paulo, Brazil.

After being tested and approved in other Brazilian big cities (São Paulo, Ribeirão Preto, Cuiabá), the “Project Immunology at Schools” started in Salvador-Bahia, in 2013, in a meeting 
between the National Coordinator, and representative Researchers from Centro de Pesquisa (Research Centre) Gonçalo Moniz (CPqGM)/FIOCRUZ-BA, Brazil). It was performed 
in 2014 1st semester, when the CPqGM Team, composed of researchers, postdoctoral, post-graduation and scientific initiation students, met with teachers of Public High and 
Elementary School Luiz Viana Filho, after contacting its Principal, to show the goals of the Project and searching for a cooperation among the teachers of this institution. Later on, 
the project was introduced to the students, along with a quizz to evaluate the kids interest and knowledge about biological sciences. The 2nd phase of the Project consisted of a 
visit of Colégio Estadual Luiz Viana Filho students to CPqGM-FIOCRUZ, together with their teachers, on the International Day of Immunology (April 29th, 2014). They watched an 
introductory class about the immunizing mechanisms and vaccine application, lectured by Dr Marcos Guerreiro (CPqGM Pos-graduation alumnus). Then they took part on a rotation 
system with 4 themes demonstrating relatively simple methods used in routine laboratory (Parasitology, Blood typing, Immunodiagnosis and Bacteriology), presented by CPqGM 
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Graduate and Scientific Initiation students. Further, some of the students were approved for new Scientific Initiation projects and I started a project to create an Immunology League 
in Tocantins, another State of Brazil, for improving education in Immunology both to lay people and professionals.

P.D.02.07
Magnified and persistent Th1-biased anti-OVA immunity mediated by co-encapsulated adjuvant and antigen in exosomes

T. Kahraman, G. Gucluler, I. Gursel; 
Thorlab, Department of Molecular Biology and Genetics, Bilkent University, Ankara, Turkey.

Introduction: Exosomes are secreted biological nanovesicles and assumed plethora of physiological functions ranging from transport of cargo, regulating distant cell communication, 
and altering immune response. Accumulating evidence suggests exosomes can be used as delivery vectors. Here we exploited therapeutic potential of externally loaded exosomes 
with CpG DNA together with a protein antigen as cancer vaccine carrier.
Materials and Methods: The method aims to simultaneously load bio-molecular cargo within exosomes at high yield. This simple and mild approach allows simultaneous freeze-drying 
of pre-mixed vesicles and cargo, and upon subsequent rehydration following lyophilization leads to ODN and protein internalization within exosomes.
Results: CpG ODNs were encapsulated within exosomes at high efficiency (over 70%). This encapsulation was refl;ected on the in-vitro immunostimulatory index reaching up to 6 folds 
as assessed by cytokine ELISA and IFNα intracellular cytokine staining methods. The pronounced immune activity was primarily due to increased protection against DNase-I digestion 
and improved internalization of exosomal CpG ODN within cells. Exosomes derived from macrophage cell line, RAW264.7, were used as the delivery vector for D35 and ovalbumin. 
Animals that received Exo(D35+OVA) vaccine led to a magnified and persistent Th1-biased anti-OVA IgG responses (5 fold higher IgG2c/IgG1 ratio) that was sufficient to fully protect 
mice from EG-7 derived tumor challenge even after six months post-booster injection.
Conclusions: The present platform opens a new avenue to personalized cell-free therapeutic intervention and could be developed to harbor other therapeutically important molecules 
for the clinical development.

P.D.02.08
Therapeutic potential of lymphatic endothelial progenitors for the treatment of filarial induced lymphedema

A. Setty Balakrishnan1,2, A. Arul Nathan1,3, S. Babu4, M. Dixit5; 
1Madurai Kamaraj University, Madurai, India, 2Department Of Genetic Engineering, School Of Biotechnology, Madurai, India, 3Det of Genetic Engineering, Schoo of Biotechnology, Madurai, 
India, 42. NIH-ICER, National Institute for Research in Tuberculosis (NIRT),, Chennai, India, 53. Department of Biotechnology, Indian Institute of Technology Madras, Chennai, India.

Lymphatic Endothelial progenitor cells (LEPCs) are circulating adult progenitor cells capable of differentiating into mature lymphatic endothelial cells.In secondary lymphedemic 
condition, caused by lymphatic filariasis, the adaptive ability of lymphatic vasculature to form new lymphatic vessels is greatly compromised. Currently available treatment strategies 
involve either the administration of chemotherapeutic agents or the use of growth factor (VEGF-C) is encouraging and promising in human application. Mesenchymal Stem cells 
based therapeutic lymphatic neovascularization has been used for the treatment of lymphedema. Similarly LEPCs based revascularization therapies are still lacking for the treatment 
of secondary lymphedemic complications caused by lymphatic filariasis. Subjects with these complications suffer from wound healing, endothelial repair and associated endothelial 
dysfunction. The objective of our study is to evaluate the functional properties of lymphatic endothelial progenitors isolated from peripheral blood mononuclear cells (PBMCs), 
for its therapeutic efficacy. PBMCs were isolated from peripheral blood sample after obtaining an informed consent. Flow cytometry was used to enumerate CD34+ and VEGFR3+ 
cells. Gene expression analysis through RT-PCR revealed significant changes in the expression of Prox-1, VEGFR3 and Podoplanin in PBMCs obtained from lymphedema subjects. 
Serum angiogenic markers like Angiopoietin-1, Angiopoietin-2 and Tie-2 shows significant differences compare to controls. Transwell migration, adhesion and matrigel assays were 
employed to evaluate the migratory potential in response to SDF-1α, adherence to fibronectin and tube forming ability respectively. All these functions are altered in lymphedema 
subjects. Ex-vivo rejuvenation of dysfunctional LEPCs from lymphedema subjects in synergy with existing treatments.

P.D.02.09
Prediction of conserved immunogenic peptides containing overlapping CD4+ and CD8+ T cell epitopes in H1N1 Matrix 1 Protein: An immunoinformatics approach

N. Lohia, M. Baranwal; 
Thapar university, India, Patiala, Punjab, India.

Frequent mutations in H1N1 infleunza virus possess a major challenge to the development of a universal vaccine. Matrix 1 protein (M1) of Influenza A virus (H1N1) plays a critical role 
in stabilizing the virion architecture by encapsulating RNP complex of influenza virus in the membrane envelop. Considering its role in determining the shape and thus formation of 
infectious virion, M1 protein can be explored for the presence of some conserved immunogenic peptide fragments for universal influenza vaccine design. T cell mediated immunity 
has been associated with rapid elimination of influenza viral infections. Thus present study attempts to identify conserved peptide containing T cell epitopes from M1 protein of H1N1 
sequences available till February 2015 to cover all the seasonal as well as the pandemic strains worldwide. Using six different immunoinformatics prediction tools, three conserved 
peptides of NA were found to contain overlapping CD4+ and CD8+ epitopes, binding to large array of MHC alleles. Population coverage analysis have shown that these peptides have 
the capacity to induce immune response among the different populations of the world. Also, these three peptides have been found to be conserved in other influenza A subtypes 
infecting human, thus highlighting the possibility of being cross protective against other influenza subtypes. These peptides of M1 may be considered as interesting candidates for 
vaccines against pandemic as well as seasonal strain of H1N1 and other influenza A viruses.

P.D.02.10
Hepatitis B-specific immune responses in grass pollen allergic patients immunized with the preS-based grass pollen allergy vaccine BM32

C. Cornelius1, K. Schöneweis2, M. Weber1, K. Niespodziana1, M. Trauner3, H. Hofer3, S. Urban2, R. Valenta1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Department of Infectious Diseases, Molecular Virology, University Hospital 
Heidelberg, Heidelberg, Germany, 3Division of Gastroenterology and Hepatology, Medical University of Vienna, Vienna, Austria.

Introduction: The grass pollen allergy vaccine BM32 contains four recombinant fusion proteins consisting of hypoallergenic peptides of the major timothy grass pollen allergens, fused 
to preS (preS1 + preS2), a domain of the Hepatitis B Virus (HBV) large surface protein, bearing the potential attachment site of HBV to hepatic cells. In the present study HBV-specific 
antibody and T cell responses were analyzed in grass pollen allergic patients who were vaccinated with BM32 and in patients suffering from HBV infection.
Materials and Methods: Recombinant preS (Genotype A2) was expressed in Escherichia coli and purified by affinity chromatography. We assessed the cellular and humoral immune 
response towards preS and synthetic overlapping peptides, encompassing the entire preS-protein chain by analyzing serum and peripheral blood mononuclear cells of BM32-
vaccinated individuals (n=30) and in patients with HBV infection (n=19). The HBV inhibitory capacity of BM32 was examined by an in vitro virus neutralization assay, using HepG2-
hNTCP cells.
Results: Epitope mapping experiments demonstrated that BM32 vaccinees but not infected patients developed strong serum IgG responses against motifs within the preS1 domain, 
containing the attachment sites of HBV to hepatic cells. Significant increases in preS-specific T cell proliferation over the period of immunization were observed. Furthermore, sera of 
BM32-vaccinated individuals, who have never received a conventional HB vaccination (n=7) showed inhibitory capacity regarding in vitro Hepatitis B infection by an average of 80%.
Conclusion: This study demonstrated that the preS-based allergy vaccine BM32 may have the potential to protect from infection with HBV.

P.D.02.11
Multiple antigens of Hepatitis C Virus delivered by recombinant vaccinia virus induces robust and long-term immunity in BALB/c mice

Y. Deng, W. Wang, J. Guan, H. Chen, W. Wang, W. Tan; 
National Institute for Viral Disease Control and Prevention，China CDC, Beijing, China.

Introduction: Hepatitis C virus (HCV) infection remains a serious public health problem worldwide and no preventive vaccine is available. The induction and maintenance of strong 
helper and cytotoxic T-cell immune responses plays a pivotal role in viral clearance of chronic HCV infection. Both structural proteins and the NS3 antigen are targets for HCV vaccine 
development.
Materials and Methods: We developed a recombinant vaccinia virus derived from the Tiantan strain (rVVT) expressing fusion protein(core,E1,E2.NS3) of a HCV strain isolated from a 
Chinese patient (genotype 1b, Hebei strain),which named as rVVT-CE1E2NS3. BALB/c mice were immunized by two intramuscular doses of rVVT-CE1E2NS3 at 0 and 4 weeks. The 
humoral (IgG and neutralizing capacity) and T-cellular immune responses(ELispot and ICS assay)in the animals were examined at 3 and 22 weeks to assess the potential efficacy of the 
vaccines against HCV infection.
Results: Robust humoral immune responses and functional CD4+ and CD8+ T-cell responses with higher level of cytokine secretion against multi-target antigens of HCV were induced 
in mice post-immunization, which persisted for several months.
Conclusions: This recombinant vaccinia virus based multiple antigens vaccination shows promise for HCV vaccine development and should be evaluated further.
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P.D.02.12
Characterization of cellular and humoral immune responses induced by immunization with a rPotD-PdT hybrid protein

T. R. Converso1,2, C. Goulart1,2, D. Rodriguez1, M. Darrieux3, L. C. Leite1; 
1Centro de Biotecnologia, Instituto Butantan, São Paulo, Brazil, 2Programa de Pós-Graduação Interunidades em Biotecnologia – USP-IB-IPT, São Paulo, Brazil, 3Laboratório de biologia 
molecular e farmacologia, Universidade São Francisco, Bragança Paulista, Brazil.

Introduction: Streptococcus pneumoniae is a human pathogen that colonizes the naso and/or oropharynx and can cause otitis, pneumonia, bacteremia and meningitis. To increase 
the width of protection of the current pneumococcal vaccines, several pneumococcal proteins have been investigated as vaccine candidates. PotD is a surface exposed, membrane-
associated conserved protein that works in the transport of extracellular polyamines to intracellular environment. PdT is a detoxified form of pneumolysin, a conserved protein 
present in all pneumococcal isolates with possible adjuvant activity. The aim of this study was to evaluate the immunological response induced by mouse immunization with rPotD, 
rPdT and the hybrid protein rPotD-PdT.
Materials and Methods: The potD-pdT hybrid was generated by ligation of pdT gene into pET-28a-potD vector. The proteins were expressed in E. coli and purified by affinity 
chromatography. BALB/c mice were immunized with 3 doses of the proteins biweekly. Antibodies titers were evaluated by ELISA; the binding and opsonophagocytic function were 
assayed. The splenocytes were cultured for cytokine and nitric oxide production.
Results: Mouse immunization with the recombinant proteins induced the production of specific antibodies against rPotD and rPdT; the antibodies against the hybrid protein were able 
to recognize and increase the opsonophagocytosis of different pneumococcal strains. A significant increase in cytokines was observed in spleen cells after stimulation with rPotD and 
rPdT.
Conclusion: These results suggest that the rPotD-PdT hybrid protein is immunogenic and able to elicit humoral and cellular responses against the immunized proteins, and warrants a 
better understanding of its protection mechanism.
Supported by FAPESP.

P.D.02.13
Closing the gap between bench and bedside: Manufacturing individual multi-peptide vaccines for phase I/II clinical trials in cancer immunotherapy

M. Stieglbauer1,2, P. Hrstić1,2, N. Zuschke1, K. Graf1,2, S. Stevanović1, H. Rammensee1,2; 
1Institute for Cell Biology, Department of Immunology, University of Tübingen, Tübingen, Germany, 2German Cancer Consortium (DKTK), Tübingen, Germany.

Current cancer research shows that more than ever new strategies for treatment of cancer patients are necessary; immunotherapy appears to be one very effective way and has 
witnessed a real breakthrough in the past few years. Scientists at our Department have been investigating a huge amount of peptides for many years, which are highly related to 
tumors and their surroundings. Consequently a way has to be found to translate the research results into real patient treatment which includes the production of pharmaceuticals.
The Wirkstoffpeptidlabor at the University of Tübingen established both the production of GMP certified peptides as active pharmaceutical ingredients and a formulation process for 
vaccine peptide cocktails including different peptides. Multi-epitope peptide vaccines can be composed both specifically for distinct tumor entities and individually for each patient.
Drugs- also for clinical studies- are required to be produced in a highly regulated way. To produce high quality products our lab developed different strategies to supervise each single 
production step in a tight connection to quality controls. Reproducible product quality seen as a roof is carried by the pillars method validation, process validation, in process controls 
and qualified staff basing on a stable quality assurance system.

P.D.02.14
Protective efficacy of the conserved NP, PB1, and M1 proteins as immunogens in DNA- and vaccinia virus-based universal influenza A virus vaccines in mice

W. Wang1, R. Li1,2, Y. Deng1, N. Lu1, H. Chen1, X. Meng1, W. Wang1, X. Wang1, K. Yan1, X. Qi1, X. Zhang1, W. Xin1, Z. Lu1, X. Li1, T. Bian1, Y. Gao1, W. Tan1, L. Ruan1; 
1National Institute for Viral Disease Control & Prevention, Chinese Center for Disease Control and Pr, Beijing, China, 2Institute of Immunization and Prevention, Beijing Center for Disease 
Control and Prevention, Beijing, China.

Introduction: The conventional HA and NA-based influenza vaccines need to be updated most years, and are ineffective if the glycoprotein HA of the vaccine strains is a mismatch to 
that of the epidemic strain. Universal vaccines targeting conserved viral components might provide cross protection, and thus complement and improve conventional vaccines.
Materials and Methods: We generated DNA plasmids and recombinant vaccinia viruses expressing the conserved proteins NP, PB1, and M1 from influenza virus A/Beijing/30/95 
(H3N2). BALB/c mice were immunized intramuscularly with a single vaccine based on NP, PB1, or M1 alone or a combination vaccine based on all three antigens, were then challenged 
with lethal doses of the heterologous influenza virus A/PR/8/34 (H1N1).
Results: Vaccines based on NP, PB1, and M1 provided complete or partial protection against 1.7 LD50 PR8 challenge in mice. Among the three antigens, NP-based vaccines induced 
protection against 5 LD50 and 10 LD50, and thus exhibited the greatest protective effect. Universal influenza vaccines based on the combination of NP, PB1, and M1 induced a strong 
immune response, and thus might be an alternative approach to addressing future influenza virus pandemics.
Conclusions: Universal influenza vaccines based on the combination of NP, PB1, and M1 might be an alternative approach to addressing future influenza virus pandemics.

P.D.02.15
Long-term protective effect and immune memory response induced by attenuated antigen against scorpion envenoming

L. Boussag-Abib, F. Rebbouh, F. Laraba-Djebari; 
USTHB, Faculté des Sciences Biologiques, Laboratoire de Biologie Cellulaire et Moléculaire, Bab Ezzouar, Algeria.

Introduction: Research is still dedicated to the development of prophylactic vaccine-based strategy to prevent scorpion envenoming. One of the most important aspects in the vaccine 
development field is safety and induction a long-term memory response to venom challenge.
Materials and Methods: Rabbits were immunized in s.c. route three time with irradiated antigen. Inflammatory and immune responses were assessed and correlated with the 
protective effect of toxoid. The induced inflammatory process was followed by assessing two inflammatory markers (MPO, EPO). To examine the longevity of the immune response 
induced by toxoid immunization. The IgG antibody titer during and post-immunization were quantified by ELISA.
Results: Results showed that vaccination strategy triggered moderate neutrophilic and eosinophilic leukocytosis as MPO and EPO rised rapidely after the first priming injection 
than second and third booster immunization with irradiated toxoid. Immunized animals developed an immune response to the irradiated antigen and their IgG titer peaked soon 
after the second boost principally at 75 days post-immunization then decreased progressively. The systemic antibody responses were detectable until 3 months post-immunization. 
These antibodies are produced probably by long-lived plasma cells. The toxoid induced then protective effect against challenges with lethal doses until 6 LD50 at 3 months after 
immunization. The protection was improved at 3 months after the first challenge against lethal doses of 8 LD50. A memory recall response following antigenic challenge was detected 
at 3 and 6 months post-immunization.
Conclusion: Irradiated toxoid may prove to be an effective vaccine against the toxic effects induced after scorpion stings.

P.D.02.16
Vaccination with rRBD Protein Induces Neutralising Antibodies in Rhesus Macaques and Confers Limited Protection Against MERS-CoV Challenge

Y. Deng1, W. Tan1, J. Lan1, Y. Yao2, H. Chen1, W. Wang1, W. Wang1, G. Lu3, L. Bao2, W. Deng2, Q. Wei2, G. F. Gao3, C. Qin2; 
1National Institute for Viral Disease Control and Prevention，China CDC, Beijing, China, 2Institute of Laboratory Animal Sciences, Chinese Academy of Medical Sciences (CAMS) & 
Comparative Medicine Center, Peking Union Medical Collage (PUMC); Key Laboratory of Human Disease Comparative Medicine, Ministry of Health, Beijing, China, Beijing, China, 3CAS Key 
Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China, Beijing, China.

Introduction: The recently identified Middle East respiratory syndrome coronavirus (MERS-CoV) is an emerging zoonotic virus that causes severe pneumonia in humans. The receptor-
binding domain (RBD) protein of MERS-CoV spike (S) is a good candidate antigen for a MERS-CoV subunit vaccine. To date no vaccine against MERS-CoV has been evaluated in 
nonhuman primates.
Materials and Methods: We used a rRBD subunit vaccine in a rhesus macaque model, assessed the humoral and T-cell immune response after immunization. Following challenged with 
MERS-CoV,We developed clinical signs of disease and determined viral loads in serum, swabs and tissues, including lung, trachea and kidney.
Results: Immunological responses in rhesus macaques elicited by the recombinant receptor-binding domain (rRBD) protein of MERS-CoV; limited protection was observed during 
subsequent MERS-CoV challenge, with evidence of clinical disease, virus replication, and histological lesions in the lungs and trachea of all challenged subjects. Recombinant RBD 
vaccination decreased lung and tracheal viral load and oropharyngeal swabs following MERS-CoV infection, and also reduced tissue impairment.
Conclusions: Partial protection may be conferred by rRBD-specific immunity, provides data relevant to the correlates of, and immunological mechanisms underlying, protection 
against MERS-CoV infection, which could be useful for the development of an effective human vaccine against MERS-CoV.



174 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Monday, September 7, 2015

M
onday

P.D.02.17
Epitope mapping for prediction of T cell epitope of proteins of mymA operon binding to MHC Class I alleles

I. Saraav, S. Singh, K. Pandey, M. Sharma, S. Sharma; 
D S Kothari Centre for Research and Innovation Science Education, Miranda House, Delhi, India.

Introduction: Due to limited efficacy of BCG (Bacillus Calmette Guérin) vaccine, expansion of antigenic repertoire is required to identify new potential TB vaccine candidates. Proteins 
of mymA operon (Rv3083-Rv3089) are involved in fatty acid metabolism and among one of the early upregulated gene of macrophages suggesting their importance as vaccine 
candidates. Immunogenic potential of Rv3083 has been well studied in our lab in human macrophages. Role of CD4+ T cells in limiting mycobacterial infection is well documented but 
relatively little is known about CD8+ T cell. Therefore, in the present work we did identification of CD8+ T cell epitopes ns of mymA operon.
Methods: Epitope analysis was performed using BIMAS and NetMHC 3.4 software. Antigenicity of promiscuous epitopes was checked using VaxiJen server. Molecular docking was 
done using CABSdock and Hex program.
Results: In silico analysis revealed that Rv3083, Rv3088 and Rv3089 are the top vaccine candidates showing good population coverage globally and in Indian population. It was found 
that a total of 56 promiscuous peptides were generated in both the software. The top VaxiJen scoring promiscuous epitopes used for molecular docking with either HLA-B51:01 or 
HLA-A 02:01. These alleles were selected due to their higher prevalence globally. The binding energies of the selected antigenic peptides with these alleles were found to be close to 
those of the control epitope.
Conclusion: The present work has identified potential CD8+ T cell epitopes of mymA operon protein which could be tested for their immunogenic nature tuberculosis patients using 
MHC tetramer approach.

P.D.02.18
Effects of adjuvant, mouse strain and dose regimen on immune responses in mice immunized with a meningococcal A+W outer membrane vesicle (OMV) vaccine

G. Tunheim1, M. Arnemo2,1, K. Bolstad1, Å. K. Fjeldheim1, K. Sinnadurai1, L. M. Næss1, G. Norheim1, A. Mandiarote3, D. Gonzalez3, L. Garcia3, T. Gjøen2, E. Rosenqvist1; 
1Norwegian Institute of Public Health, Oslo, Norway, 2Department of Pharmaceutical Biosciences, School of Pharmacy, University of Oslo, Oslo, Norway, 3Finlay Institute, Havana, Cuba.

Introduction: In sub-Saharan Africa, bacterial serogroups A and W of Neisseria meningiditis have caused epidemics of meningitis in recent decades. An A+W meningococcal outer 
membrane vesicle (OMV) vaccine has been produced from representative African strains. The immunogenicity of this A+W OMV vaccine was tested with and without aluminum 
hydroxide (AH) as adjuvant in Balb/c or C57BL/6 mice to study if the adjuvant or mouse strain influenced the immunogenicity of the vaccine.
Materials and Methods: The mice received 3 doses of the A+W OMV vaccine, and the immune response induced by each dose was compared. In vitro activation of Toll-like receptor 
(TLR) 2 by OMV was also measured.
Results: For the groups receiving A+W OMV vaccine with AH, high levels of IgG were detected after the first dose against both OMV types. Antibody levels were significantly increased 
after the second dose, but not after the third dose. For mice receiving OMV without AH, the IgG responses against both OMV types were generally lower than what was observed in 
mice receiving the OMV vaccine with AH. Serum bactericidal activity (SBA) assay against the homologous A strain showed that AH and increasing number of vaccine doses increased 
the SBA titer. Both A and W OMV activated TLR2.
Conclusions: Adsorption of OMV to AH was important for the immune response in mice. Two doses of OMV with AH as adjuvant seem to be sufficient for a high IgG response. The 
immune responses observed in the two mouse strains were found to be similar.

P.D.02.19
Mono- and bivalent anti-PCSK9 vaccines for the treatment of hypercholesterolemia.

G. Galabova, C. Juno, A. Mairhofer, A. von Bonin, G. Staffler; 
AFFiRiS AG, Vienna, Austria.

Background: Recent clinical studies using Proprotein Convertase Subtilisin/Kexin type 9 (PCSK9)-specific monoclonal antibodies have proven PCSK9 to be a promising new 
therapeutic target for treating hypercholesterolemia. PCSK9 is expressed in the liver and is found to circulate in the plasma in two forms - the mature (~62kDa) and the furin-cleaved 
(~55kDa) form. Recent studies confirmed that both forms bind to the Low Density Lipoprotein Receptor (LDLR) and thus modulate LDLR cell surface expression and therefore plasma 
cholesterol levels.
Aim: Development of mono- and bivalent peptide-based active immunotherapies that target PCSK9, preventing its binding to the LDLR, and blocking the production of the cleaved 
form of PCSK9.
Methods: Selected anti-PCSK9 vaccines (AFFITOPE® vaccines) were administered subcutaneously either as mono- or bivalent vaccine in mice. Concentration and affinity of 
AFFITOPE®-induced antibodies were monitored by anti-PCSK9 protein ELISA and BiaCore® analysis. Their ability to block PCSK9-LDLR interaction and PCSK9 furin cleavage was 
evaluated by ELISA and western blot analysis, respectively. Moreover, plasma PCSK9 and cholesterol concentrations, lipoprotein profiles and liver LDLR levels were determined in 
vaccinated mice.
Results: AFFITOPE® vaccines were proven to be highly immunogenic and to induce multifunctional PCSK9-specific antibodies with high affinity. Induced antibodies not only 
prevented binding of PCSK9 to the LDLR but also abrogated the generation of the furin-cleaved form of PCSK9, resulting in an increase of LDLR expression on hepatocytes and a 
significant decrease in cholesterol levels in treated animals.
Conclusions: AFFITOPE®-based vaccines represent a powerful strategy for the management of LDLc levels and hypercholesterolemia.

P.D.02.20
Nanocapsules integrating biomaterials for vaccine delivery: influence of the polymeric coating on the interaction with the immune system

M. Peleteiro Olmedo1, E. Presas2, J. González Aramundiz2, B. Sánchez Correa1, R. Simón Vázquez1, N. Csaba2, M. Alonso Fernández2, Á. González Fernández1; 
1University of Vigo, Vigo, Spain, 2University of Santiago de Compostela, Santiago de Compostela, Spain.

Introduction: Conventional vaccines usually must be coadministered with adjuvants to improve its immunogenicity. In spite of the very low number of licensed adjuvants for human 
use, they have several disadvantages (low potency, instability, requirement of injections, etc.). In this context, Nanotechnology can offer some alternatives, helping in the design of 
more rational vaccines that would modulate the immune response. We are interested in biocompatible polymeric nanostructures, in order to evaluate the influence of the polymeric 
coating in their mechanism of action.
Materials and methods: Chitosan, protamine and polyarginine nanostructures were evaluated by several in vitro and in vivo immunological assays. Complement cascade activation, 
ROS production, internalization by phagocytic cells and cytokine production by hPBMC were performed. In addition, the rHBsAg was used with these nanostructures to analyse 
specific immune responses on mice and the transcription of several genes was also studied.
Results: The composition of the polymeric shell is crucial in the activation of the immune response, being the protamine nanocapsules the most immunostimulating ones. They are 
able to activate the complement cascade, be efficiently internalized and induce ROS and cytokine production. This was also supported by the data of the protective high amounts of 
specific antibodies produced in immunized mice and by the expression of several activation genes.
Conclusion: Protamine nanocapsules are promising delivery systems intended for vaccination. They activate both innate and adaptive responses, resulting in an in vivo protective 
response. Our results confirm their adjuvant properties that could be exploited to develop new and improved vaccine prototypes.

P.D.02.21
Testing microcrystalline tyrosine (MCT) as adjuvant for vaccine against malaria (P. vivax)

G. Cabral de Miranda1, A. El-Turabi1, M. A. Skinner2, S. Hewings2, A. C. Gomes1, E. Montoya-Diaz1, A. Reyes-Sandoval1, M. F. Bachmann1; 
1Centre for Cellular and Molecular Physiology (CCMP); The Jenner Institute; University of Oxford; Oxf, Oxford, United Kingdom, 2Allergy Therapeutics, Brighton, United Kingdom.

To date, vaccination remains the most effective way for control and prevention of infectious diseases. Malaria caused by Plasmodium vivax seriously challenges human health, 
attacking 100 to 400 million people each year among the 2.5 billion living at endemic risk. The most commonly used adjuvants in infectious disease vaccines remains Alum. The 
possibility that tyrosine may represent a biodegradable adjuvant with immunological characteristic similar if not better than Alum makes it an attractive candidate to be tested 
in appropriate mouse models. The objective of this work was to set up a model of micro crystalline tyrosine (MCT) adjuvanted P. vivax malaria vaccine-candidate based on the 
recombinant chimeric CSP protein naturally expressed on the surface of the sporozoite (“injected” by the mosquito) and is a major target for antibody based vaccines. We measured 
CSP-specific total IgG induced by vaccination with chimeric CSP formulated in tyrosine using ELISA (Enzyme-Linked Immunosorbent Assay). The assessment of kinetics of IgG 
production showed a significant difference in response between chimeric CSP formulated in MCT and chimeric CSP alone. Previous toxicological studies and extensive clinical usage in 
vaccines against allergy have demonstrated a lack of adverse effects caused by MCT supporting the hypothesis that MCT is a safe and biodegradable adjuvant for human use. For this, 
Tyrosine appears as a promising adjuvant to be induced in the protection of infectious diseases, as Malaria.
Keywords: Vaccine, Malaria, Tyrosine
Acknowledgements
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P.D.02.22
Empowering educators with vaccination-related knowledge: a French community-based mediation program

C. Journo1,2, C. H. Eyraud3, V. Charbonnier3, G. Vidal3, F. Morel-Deville3, N. Davoust1,4; 
1Département de Biologie, ENS de Lyon, Lyon, France, 2Equipe Oncogenèse Rétrovirale, labellisée “Ligue Nationale Contre le Cancer”, Centre international de recherche en infectiologie, 
INSERM U1111 - CNRS UMR5308, Lyon, France, 3Institut Français de l’Education, ENS de Lyon, Lyon, France, 4Laboratoire de Biologie Moléculaire de la Cellule, UMR5239, Lyon, France.

Vaccination has become a topic of extensive social debate in recent years. It is of major importance that basic knowledge produced in academic and private research laboratories 
is efficiently transmitted to educators. The “Immunity and Vaccination” work group from Ecole Normale Supérieure (ENS, Lyon, France) was created in September 2012. It aims at 
transmitting the ongoing advances in immunology and vaccinology to the teaching community by creating a link between professionals from research, health, and educational (both 
high school and university) fields. It also stands as a collaborative space for discussion on vaccination-related ethical and educational issues. Productions (web pages, pdf files and 
ebooks) are published online (http://acces.ens-lyon.fr/acces/ressources/immunite-et-vaccination) and presented in annual training sessions.The quality of this group arises from its 
interdisciplinary composition including teachers, university teachers (both in infectiology and in educational sciences), medical doctors, and philosophers. Altogether, this scientific 
mediation program is designed as a cultural practice aiming at empowering citizens with knowledge and analysis skills in vaccinology.
This work is supported by the Rhône-Alpes Region (ARC1), the CNRS and the University of Lyon (PEPS).

P.D.02.23
Effect of color Doppler ultrasound guided dendritic cell vaccine injection on the level of CD4+CD25+Treg cells in tumor patients

W. Huang, S. Jia, J. Hu, L. Jiang; 
The 81st hospital of PLA, NanJing, China.

Method: 60 cases were diagnosed for malignant tumor patients, 35 males, 25 female, average age 57.2 years old, randomly divided into two groups, lymph node intradermal injection 
group received weekly DC vaccine lymph node enrichment zone intradermal injection;Ultrasound guided group were treated by high frequency probe (7.5m) proved lymph node 
location, using Doppler ultrasound guided by DC vaccine injected into the target of the capsule of the lymph node under. CD8+T / CD4+ cells monitored before and after 7 days of DC 
vaccine injection.Results: . Doppler ultrasound-guided lymph node injection group, there was no adverse reaction, the level of CD4 + CD25 + Treg cells decreased obviously.
Conclusion: Ultrasound guided lymph node subcapsular injection safety, simple operation, had advantage VS the method of lymph node enrichment zone intradermal injection.

P.D.02.24
Development of therapeutic cancer vaccines targeting tumor-specific matrix proteins

F. Saupe1, E. Huijbers1, J. Femel1, L. Hellman2, A. Olsson1; 
1Uppsala University / IMBIM, Uppsala, Sweden, 2Uppsala University / ICM, Uppsala, Sweden.

Immunotherapy is an attractive treatment strategy for cancer but does not qualify as standard therapy due to costs, lack of potent/safe adjuvants and the ability of tumor cells to 
escape immune recognition. An alternative is to direct immunotherapy against the tumor stroma. Fibronectin extra domain-B, -A (EDB, EDA) and C-domain of tenascin-C (TNCC) 
were identified as tumor vessel markers in many solid cancers and represent suitable targets. We recently reported the development of therapeutic cancer vaccines consisting of a 
fusion protein between a self- (EDB or EDA) and a non-self part. Vaccination in combination with a potent adjuvant elicited anti-self antibody responses and impaired tumor vessel 
function, tumor growth and metastasis in preclinical mouse models.
We now addressed the specific contribution of the vaccine constituents to elicit anti-self antibody responses. Mice were immunized with modified or unmodified self-antigens, 
combined with different adjuvant components and serum antibody levels were analyzed by ELISA. We show that Montanide ISA720/CpG is an effective immunostimulatory 
compound to circumvent self-tolerance against EDB with type I interferon signaling as a major contributor. To increase efficacy and to broaden application of the vaccines to different 
tumor types we tested targeting of several self-antigens simultaneously. We demonstrate that it is possible to elicit antibody responses against EDB, EDA and TNCC at once after 
careful design and optimization of the non-self component of the fusion proteins.
In conclusion, we present an effective and safe vaccination strategy that could provide a new, potent and cost-effective treatment for patients diagnosed with cancer.

P.D.03 Vaccines & Veterinary Immunology - Part 1

P.D.03.01
Novel approach to therapeutic vaccination for bacterial infection

E. D. Williamson, I. J. Thompson, R. Page, C. A. Rowland, G. C. Clark; 
DSTL Porton Down, Salisbury, United Kingdom.

Melioidosis is endemic in S.E. Asia, where it is contracted through inhalation or cuts/abrasions which become infected with the bacterium Burkholderia pseudomallei. There is no 
licensed vaccine for melioidosis and antibiotics are generally ineffective, due to the efflux pumps operated by the bacterium. Here we report a novel post-exposure vaccination, 
exploiting a pivotal immune effector cell, the dendritic cell (DC), to activate effective cell-mediated immunity in the host. The induction of a specific CMI response enhanced survival 
and, most significantly, promoted bacterial clearance in survivors. The activation patterns of murine DC by bacterial antigens have been investigated, as has the ability of activated 
DC to prime naïve T-cells in vitro and in vivo. Furthermore activated DC which have been adoptively transferred into naïve mice by the intra-dermal route, have been tracked from 
the injection site to draining lymph nodes. In a study to investigate the impact of adoptive transfer of activated DC on the initiation of specific CMI to enhance bacterial clearance, 
groups of Balb/c were challenged with B. pseudomallei and then vaccinated i.d. with activated DC. Survival was monitored for 35 days and residual splenic bacteria were enumerated. 
Whilst all groups showed 70% or more survival, all the treatment groups had a high splenic bacterial load except those receiving DC pulsed with a combination of heat-killed HK 
B.pseudomallei +CpG, and which had no viable bacteria in their spleens. The reduction in bacterial load correlated with pro-inflammatory cytokines in vaccinated mice, particularly 
IFNγ and IL17.

P.D.03.02
The potency of adaptive immunity against conserved and evolving antigens

J. Nowak1, D. Augustyniak2, R. Figura2, B. Borkowska1, J. Roszkowiak2, Z. Drulis-Kawa2, B. Pawlowski1; 
1Department of Human Biology, University of Wroclaw, Wroclaw, Poland, 2Department of Pathogen Biology and Immunology, University of Wroclaw, Wroclaw, Poland.

Introduction: Effectiveness of vaccines is essential to improve their protective qualities due to their crucial role in global healthcare. The goal of our study was to evaluate the potency 
of adaptive immune response after vaccination with fast evolving flue antigens or combined tetanus/flu antigens in young healthy adults.
Material and Methods: 108 volunteers were enrolled in the study. 47 participants received combined tetanus/flu and 61 only flu vaccination. Immune parameters were evaluated 
before and 4-weeks after injection. The titers of specific IgG antibodies, total IgG antibodies, the proliferative response of PBMC stimulated with toxoid, PWM and ConA mitogens and 
the immunophenotyping of BCD19+, TCD4+, TCD8+ were determined.
Results: At baseline all individuals immunized with tetanus/flu had protective anti-tetanus IgG levels ≥ 0,23UI/ml and showed effective antibody response to vaccination. All volunteers 
receiving flu or tetanus/flu vaccine had very high basal level of anti-flu IgG antibodies, and only 10% of them showed at least 4-fold increase in IgG levels after procedure. There were 
statistically significant increase in level of total IgG and PBMC response to both mitogen stimulation in tetanus/flu comparing to flue ones. The effective proliferative response to 
tetanus stimulation in tetanus/flue group before and after vaccination did not change. In general, the efficient proliferative response to mitogens after vaccination was significantly 
lower in comparison to pre-vaccination period.
Conclusion: The general mobilization of immune system appeared to be greater in the population vaccinated with tetanus/flu antigens in comparison to evolving flue ones alone.
Study was supported by Grant NCN 2012/07/B/NZ8/02666

P.D.03.03
CCR2 deficiency promotes Tfh polarization for mucosal IgA induction after intradermal immunization

O. Bonduelle1,2, B. Bellier3,4,5, L. Chonco1,2, T. Vazquez3,4,5, C. Levin1,2, F. Pitoiset3,4,5, C. Nuttens1,2, C. Combadière1,2, B. Combadière1,2; 
1Sorbonne Universités, UPMC Univ Paris 06, Unité Mixte de Recherche de Santé (UMR S) CR7, Centre d’Immunologie et de Maladies Infectieuses – Paris (Cimi-Paris), Paris, France, 2Institut 
National de Santé et de Recherche Médicale (INSERM) U1135, Cimi-Paris, Paris, France, 3Sorbonne Universités, UPMC Univ Paris 06, UMRS 959, I3, Paris, France, 4INSERM, UMRS 959, 
Paris, France, 5CNRS, FRE3632, Paris, France.

Introduction: Control of mucosal pathogens, such as HIV, requires efficient mucosal immunity. Our group and others have demonstrated that cutaneous route of immunization 
induced both cellular and humoral responses in gut and vagina. We have previously shown that dermal vaccination increases the recruitment of inflammatory myeloid cells. Because 
of the link between skin immunization and mucosal immune responses, we investigated the role of CCR2+ myeloid cells in the polarization of T follicular helper cells (Tfh) for 
immunoglobulin class switch (IgA and IgG) and humoral response at mucosal site.
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Materials and Methods: Intradermal injections of HIV-1 gp140 recombinant virus-like particles (VLP) were performed into CCR2 KO and WT mice to investigate the inflammatory 
mechanisms required for Tfh polarization and mucosal humoral immunity.
Results: We showed that VLP dermal injection induced early lower migration of CCR2+ inflammatory monocytes and dendritic cells in CCR2 KO compared to WT mice. Interestingly, 
this is associated with an increase of Tfh, germinal center B and plasma cells at day-7. Unexpectedly, serum gp140-specific IgG level is not modified in CCR2 KO mice but a significantly 
higher proportion of IgA is produced in vaginal mucosa.
Conclusions: These results suggest that the lack of CCR2+ migratory inflammatory cells promotes Tfh cells for a preferential induction of mucosal gp140-specific IgA. We will discuss a 
strategy to target CCR2/CCL2 pathway, which could be developed for mucosal IgA response against HIV.

P.D.03.04
Targeting DC-SIGN as a vaccination strategy against mycobacteria

P. Stüve1, M. Swallow1, C. Hesse1, W. Unger2, Y. van Kooyk2, T. Sparwasser1, L. Berod1; 
1Institute of Infection Immunology, TWINCORE, Hannover, Germany, 2Dept. of Molecular Cell Biology and Immunology, VU University Medical Center, Amsterdam, Netherlands.

Introduction: Mycobacterium tuberculosis (Mtb) still represents a major health problem being responsible for almost 2 million deaths every year. Although many vaccine candidates 
elicited strong IFN-γ responses, they failed to induce protection in clinical trials. Recently, it became apparent that not only Th1 but also Th17 cells play a crucial role for immunity 
against Mtb. Thus, it is important to design new vaccination strategies. Targeting dendritic cells (DC) by antibody-mediated delivery of antigens was shown to be effective in initiating 
strong T cell responses. However, the main drawback of these approaches for its medical use is the lack of specificity to target exclusively DC in humans. DC-SIGN (CD209) is a C-type 
lectin receptor specifically expressed on human DC. Previous studies showed that targeting DC-SIGN serves as a potent vaccination approach against intracellular pathogens.
Methods: Transgenic mice (hSIGN) expressing human DC-SIGN under the control of the murine CD11c promoter were used to assess the ability of targeting DC-SIGN via αDC-
SIGN:Ag85Bpeptide conjugated antibodies to induce inflammatory T cell responses and protection against an infection with Ag85B-overexpressing M. bovis BCG.
Results: Here we show that targeting of an Ag85B peptide to DC specifically generates T cell proliferation and IFN-γ production. Moreover, the fungal component zymosan serves as a 
Th17-inducing adjuvant. The prophylactic vaccination with αDC-SIGN:Ag85Bpeptide conjugates prior to BCG infection enhances anti-mycobacterial immunity and reduces the bacterial 
burden.
Conclusions: Our results provide further insights for the use of DC-targeting to deliver immunodominant antigens to DC as a vaccination strategy against mycobacterial infection.

P.D.03.05
Development of a novel heat shock protein-enriched pneumococcal vaccine

W. Chan1, P. Cecchini2, C. Entwisle2, C. Bailey2, J. X. Wheeler3, J. S. Brown1; 
1Centre for Inflammation and Tissue Repair, Division of Medicine, UCL, London, United Kingdom, 2ImmunoBiology Ltd., Babraham Research Campus, Cambridge, United Kingdom, 3NIBSC, 
MHRA, South Mimms, Hertfordshire, United Kingdom.

Background: Current vaccination against Streptococcus pneumoniae, using vaccines based on capsular polysaccharides from a limited number of serotypes has led to replacement by 
non-vaccine serotypes. An alternative approach based on multiple protein antigens enriched with and bound to highly conserved heat-shock proteins (Hsps) may provide multivalent 
protection. Hsps are chaperones produced in response to cell stress and bind S. pneumoniae proteins to form Hsp-peptide complexes, which improve innate and adaptive immune 
responses.
Method: S. pneumoniae cultures were enriched with Hsps by subjecting to heat stress, lysed and purified to form a vaccine preparation. Proteomic analysis was used to confirm 
enrichment of heat shock proteins and to identify potential protective antigens. Serum for Western blotting, surface IgG-binding and ELISA analysis of antibody responses were 
obtained from vaccinated rabbits and mice. Protective efficacy was assessed in mouse models of S. pneumoniae infection.
Results: The Hsp-enriched vaccine contained several known important antigens and induced robust antibody responses. Vaccinated rabbit sera contained cross-reactive antibodies 
against multiple serotypes, including non-vaccine serotypes, and sera from vaccinated mice opsonised S. pneumoniae with IgG. Active or passive vaccination significantly protected 
against infection in mouse models of pneumonia or sepsis respectively.
Conclusion: This novel vaccine induced cross-reactive antibodies against multiple serotypes of S. pneumoniae, protected against infection and has the potential to provide serotype-
independent protection against S. pneumoniae.

P.D.03.06
Children 4 years of age reporting local adverse events after the 5th DTaP-IPV vaccination show elevated immune responses to several vaccine antigens

S. van der Lee1, J. M. Kemmeren1, L. G. de Rond1, K. Öztürk1, A. Westerhof1, H. E. de Melker1, G. A. Berbers1, N. A. van der Maas1, H. C. Rümke2, A. Buisman1; 
1National Institute for Public Health and the Environment (RIVM), Bilthoven, Netherlands, 2Pharmacovigilance Centre LAREB, ‘s-Hertogenbosch, Netherlands.

Since the replacement of infant whole-cell pertussis vaccines by acellular pertussis vaccines in 2005, an increase in adverse events (AE’s) has been observed in 4-year-old Dutch 
children, shortly after the 5th high-dose diphtheria, tetanus, acellular pertussis and inactivated polio virus (DTaP-IPV) vaccination. The present study investigated vaccine antigen 
specific immune responses 10 days after the 5th DTaP-IPV vaccination in these children.
Blood samples were collected in two groups of 4-year-olds: a case group reporting local swelling and/or redness (≥5 cm) at the injection site (n=30) and a control group without AE’s 
(n=30). PBMC’s were stimulated for 5 days with individual vaccine antigens. Plasma total IgE, DTaP specific IgG and IgG-subclasses, as well as T-cell cytokine (IFN-γ, IL-13, IL-17 and 
IL-10) concentrations were determined by bead-based-fluorescent multiplex immunoassays.
Significant higher responses were found in the case group compared to the control group; this was observed for total IgE, specific IgG for Diphtheria toxoid (DT), IgG2 levels for 
Pertussis toxin, Filamentous Haemagglutinin (FHA) and Tetanus toxin (TT) and IgG4 levels for FHA, Pertactin (Prn) and TT. Overall, higher cytokine concentrations of IFN-y, IL-13 and 
IL-10 but lower concentrations of IL-17 were produced in the case group, reaching significance for Prn- and DT-specific IL-13 and Prn-specific IL-10.
Our results indicate elevated humoral and cellular immune responses in children reporting local AE’s after the 5th DTaP-IPV vaccination. Increased levels of IgG4, IgE and Th2-cells are 
associated with atopic responses, which could partly explain the AE’s after five high-dose DTaP-IPV vaccinations.

P.D.03.07
Changing the delivery route of DNA vaccines to Respiratory Syncytial Virus (RSV) can lead to diverse outcomes after infection from vaccine enhanced disease to protection

E. Kinnear1, L. J. Caproni2, J. S. Tregoning1; 
1Imperial College London, London, United Kingdom, 2Touchlight Genetics, Leatherhead, United Kingdom.

Introduction: In spite of a high burden of disease, there is no vaccine for Respiratory Syncytial Virus (RSV). One of the major issues is that the vaccine induced immune response can be 
excessive, leading to immunopathology rather than protection and the correlates of protection and disease are unknown. We took advantage of the distinct immune profiles induced 
by different RSV antigens to dissect the effect of route of delivery of vaccines on the immune response to infection.
Materials & Methods: Female BALB/c mice were immunised in a prime-boost-boost regimen with plasmid DNA encoding either the F, M2 or G genes from RSV via intramuscular 
(IM), subcutaneous (SC) or tattooing routes. Groups were infected with RSV A2 Strain and culled on day 4 and day 7 post-infection. Disease severity, viral loads, humoral, cellular and 
cytokine responses were quantified.
Results: DNA encoding RSV antigens induced immune responses which were altered by the route of delivery. The tattooing route resulted in the greatest antibody response with all 
antigens while intramuscular delivery resulted in a mixture of cellular and antibody responses. Subcutaneous delivery of RSV DNA vaccines led to exacerbation of RSV disease severity 
while intramuscular and tattooing delivery of these antigens resulted in recovery from RSV.
Conclusions: Different routes of vaccine administration resulted in changes to the immune response and protection outcome on challenge. Understanding more about the correlates 
of protection and disease is critical in developing an RSV vaccine.

P.D.03.08
Characterisation of the Immunological responses in chickens infected with influenza A/Duck/Laos/XBY004/2014 (H5N6), a new reassortant highly pathogenic avian influenza 
type

J. Butler1, C. Stewart1, D. Layton1, M. Bruce1, C. Rootes1, A. Rohringer1,2, T. Gough1, S. Fardy1, A. Karpala1, S. Shan1, S. Valdeter1, S. Walker1, J. Wang1, F. Y. Wong1, D. T. Williams1, A. G. Bean1, 
J. Bingham1; 
1CSIRO - AAHL, Geelong, Australia, 2Deakin University, Geelong, Australia.

Highly pathogenic avian influenza (HPAI) viruses with a H5 subtype are highly virulent in poultry and can cause severe morbidity and mortality in humans. In March 2014, a new re-
assortant of HPAI A/Duck/Laos/XBY004/2014 (H5N6) emerged in Lao People’s Democratic Republic, causing the death of several hundred chickens and ducks. We have assessed 
the infection dynamics, pathobiology and immunological response associated with this novel virus in chickens. Infection caused 100 % mortality in 6 birds within 30-48 hours of 
inoculation, with clinical signs including facial swelling, depression, hunching and fluffed feathers. High virus titers were observed at necropsy in blood and all tissues, indicating 
systemic infection. RT-PCRs of Lung and Spleen as well as ELISA of serum show a drastic up regulation of pro-inflammatory cytokines like IL-1beta and IL-6 as well as Type I and 
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Type III Interferons in birds infected with H5N6 as well compared to non-infected control birds which is in line with other highly pathogenic H5 viruses. Our study demonstrates that 
this new reassortant is highly pathogenic, causing disease in chickens similar to that of Asian H5N1. Its recent detection in Lao PDR, China and Viet Nam indicates that it may be an 
emerging threat to poultry and human populations.

P.D.03.09
The evaluation of candidate biomarkers of cell-mediated immunity for the diagnosis of Mycobacterium bovis infection in African buffaloes (Syncerus caffer)

W. J. Goosen, M. A. Miller, R. M. Warren, P. D. van Helden, S. D. Parsons; 
Stellenbosch University, Cape Town, South Africa.

Background: In humans, candidate biomarkers for the diagnosis of Mycobacterium tuberculosis infection include monocyte-derived chemokine IFN-γ-induced protein 10 (IP-10), 
monokine induced by interferon gamma (MIG), monocyte chemoattractant protein (MCP)-1, MCP-2, MCP-3 and interleukin 1 receptor antagonist (IL1-RA). We aimed to evaluated 
commercially available bovine enzyme linked immunosorbent assays (ELISA) and a human IP-10 ELISA to measure IP-10, MIG, MCP-1, MCP-2, MCP-3 and IL1-RA in buffalo plasma in 
order to identify sensitive markers of the immune response to M. bovis-specific peptides.
Material and methods: Eighteen SICTT/mQFT-positive buffaloes were tested using these bovine ELISAs and human IP-10 ELISA. All candidate biomarkers were sequenced in the 
buffalo and compared to their homologues in cattle.
Results: We found that all mRNA sequences of these cytokines showed very high homology with their homologues in domestic cattle (97-99%) as did the derived amino acid 
sequences (97-99%). This high sequence homology between cattle and buffaloes supports the use of bovine ELISAs for the detection these cytokines in buffaloes. MCP-1 
concentration showed a positive correlation with that of IFN-γ (p=0.0077) and appears to occur in far greater abundance in buffaloes when compared to humans. Using a bovine IP-10 
ELISA, levels of this cytokine were found to be significantly increased in antigen-stimulated blood samples from M. bovis test positive buffaloes (p<0.0001) and IP-10 was detected in 
far greater abundance than IFN-γ.
Conclusion: Measurement of IP-10 with this ELISA may prove to be a sensitive marker of M. bovis infection in African buffaloes.

P.D.03.10
Comparative Analysis of the Cytokine Pattern Production in Human and Canine Monocyte Derived Dendritic Cells Against Infection with Brucella canis

M. Pujol1, C. Alvarez2, J. Arias2, M. Fresno1, C. Rojas2, A. Ferreira3, R. Vernal2; 
1Facultad de Ciencias Silvoagropecuarias y Veterinarias, Universidad de Chile, Santiago, Chile., Santiago, Chile, 2Facultad de Odontología, Universidad de Chile, Santiago, Chile, 3Facultad de 
Medicina, Universidad de Chile, Santiago, Chile., Santiago, Chile.

Introduction: Brucella canis can lead to canine and human brucellosis; However, there is a lack of information about immunological aspects involved in brucellosis pathogenesis.
With the goal of clarifying several aspects of the immune response elicited against B. canis infection, the aim of this study was to carry out a comparative analysis of the cytokine 
profile production by canine and human monocyte-derived dendritic cells (DCs) when stimulated in vitro with B. canis.
Material and Methods: Peripheral blood was obtained from 7 healthy humans and 7 dogs. Monocytes were purified from PBMCs, using MACs magnetic cell sorting, and then 
differentiated to immature DCs by cell culture in RPMI1640 medium supplemented with GM-CSF and IL-4 for 6 days.
DCs were infected with a clinical isolate of B. canis for 2 days. After infection flow cytometry analyses were performed. Besides the IL-1β, IL-4, IL, 5, IL-6, IL-10, IL-12A, IL-13, IL-17A, 
IL-23, IFN-γ, TNF-α and TGF-β1 mRNA expression levels were determined by quantitative real-time RT-PCR.
Results: B. canis induced up-regulation of CD86 and CD83 in canine and human DCs. Infected canine DCs significantly increased mRNA expression of IL-6, IL-12A, IL-17A and IFN-γ 
while in human cells IL-12A and TNF-α were increased.
Conclusions: Canine and human DCs maturation and activation were induced by B. canis infection. Furthermore canine DCs elicited a Th1/Th17 type of cytokine while human cells 
elicited a Th1 type of cytokines against B. canis infection.
Acknowledgments: This work has been supported by grants FONDECYT 11100298 and 1140904. MP is a recipient of CONICYT PhD fellowship from the Chilean Government.

P.D.03.11
Immunomodulatory Effects of Canine Adipose-Derived Mesenchymal Stem Cells

J. Lee, J. Byeon, N. Gu, H. Kim, G. Lee, S. Cha; 
Animal and Plant Quarantine Agency, Anyang-si, Korea, Republic of.

Introduction: Mesenchymal stem cells (MSCs) are multipotent stem cells, which can be induced to differentiate into several cells, including bone, adipose tissues, stromal tissues, 
and etc. MSCs are reported to possess immunomodulatory functions. It has also been reported that MSCs can induce an increase in Th2 cells and regulatory T cells (Treg). The 
immunomodulatory effects of canine adipose-derived MSCs (cAD-MSCs) are not fully understood.
Materials and Methods: The cAD-MSCs isolated from abdominal adipose tissues were cultured in DMEM-low complete medium. Blood samples from beagle dogs (n=5) were 
collected, and PBMCs were isolated immediately for co-culturing with MSCs using Ficoll density gradient method. The cAD-MSCs (1x10^5 cells/well) were co-cultured with PBMCs 
(5x10^5 cells/well), and stimulated with mitogen (LPS 1 mg/mL). After co-culturing for 24 hr, the mRNA expression of cytokines and chemokines on cAD-MSCs and PBMCs were 
evaluated by RT-PCR. Also, PBMCs were separated and examined using FACS analysis.
Results: To study the immunomodulatory effects of cAD-MSCs in co-cultured condition, gene expression of immunomodulatory factors such as, CCL2, CCL5, IL-6, IL-8, VEGFA, 
TIMP-1, TIMP-2 and IDO, and Treg cells were investigated. We found that mRNA expression of CCL2, CCL5, IL-8, and IDO were increased in LPS-stimulated PBMCs, compared to the 
unstimulated group; and these were decreased by cAD-MSCs. Also, we observed that the population of Treg cells from PBMCs was increased by cAD-MSCs.
Conclusions: We found that the immunomodulatory response-associated gene expressions were changed in co-cultured PBMCs with cAD-MSCs, and these results would be expected 
for the immunomodulatory effects by MSCs.

P.D.03.12
Characterisation of mononuclear cells in the Tasmanian devil (Sarcophilus harrisii) by generating monoclonal antibodies

G. Kalodimos1, C. Tovar1, J. Darby1, A. B. Lyons2, G. M. Woods1; 
1Menzies Institute for Medical Research, University of Tasmania, Hobart, Australia, 2School of Medicine, University of Tasmania, Hobart, Australia.

Introduction: The Tasmanian devil (Sarcophilus harrisii), an Australian carnivorous marsupial, is facing extinction in the wild due to a transmissible cancer, Devil Facial Tumour Disease 
(DFTD). DFTD is a clonal cancer cell line, which is passed between devils during biting. Our group is currently working on a vaccine to protect the species from extinction. Currently we 
cannot visualise cellular immune responses to the vaccine or study populations such as NK cells, CD4 and CD8 T cells using standard laboratory techniques such as flow cytometry. To 
facilitate this research we require monoclonal antibodies (mAb) recognising devil mononuclear cells (MNC) that work on flow cytometry.
Materials and Methods: Mice were immunised with devil MNC. To generate hybridoma cell lines, splenocytes were fused with myeloma cells and resultant hybrids were screened 
on devil MNC by flow cytometry. Immunohistochemistry (IHC), immunofluorescence (IF) and flow cytometry were used to analyse target cells and western blotting and mass 
spectrometry to analyse target antigens.
Results: We generated several mAbs that recognised MNC in the peripheral blood of Tasmanian devils, with five showing promising results. Flow cytometric analysis of MNC revealed 
large differences in the frequency of positive cells between animals. One of the five mAbs recognised devil facial tumour cells by flow cytometry while another appeared to recognise 
splenic red pulp macrophages by IHC.
Conclusions: Generation of devil-specific monoclonal antibodies is a feasible approach for identifying devil immune cells. This will allow for characterisation of cellular immune 
responses of the Tasmanian devil at a functional level.

P.D.03.13
Immunogenicity and protective efficacy of a recombinant adenoviral based vaccine expressing heat-stable enterotoxin (STa) and K99 adhesion antigen of Enterotoxigenic 
Escherichia coli in mice

G. Deng; 
Ningxia University, Yinchuan, China.

Introduction: The diarrheal disease of domestic animals or in humans caused by enterotoxigenic Escherichia coli (ETEC) infections remains a major issue of public health in developing 
countries. Unfortunately, there is no effective vaccine available for preventing from an ETEC infection. Therefore, the development of a safe and effective vaccine against ETEC is 
urgently needed.
Materials and Methods: In the present study, we generated a recombinant adenoviral vector Ad5-STa-K99 that capable of expressing a fusion protein of heat-stable enterotoxin (STa) 
and K99 adhesion antigen of ETEC. In order to evaluate the immunogenicity of Ad5-STa-K99, mice were intragastrically administrated with the recombinant adenovirus, and the 
specific intestinal mucosal secretory IgA(sIgA), serum anti-STa-K99 antibody responses, antigen-specific CD4+ and CD8+ T cells frequencies, as well as T-cell proliferation of mice were 
determined.
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Results: Ad5-STa-K99 is able to enhance humoral responses with a dramatically augmented antigen-specific serum IgG antibody, and an elevated production of antigen-specific 
intestinal sIgA in immunized mice, suggesting the elicitation of both of humoral and mucosal immune responses. In addition, It can significantly promote splenic T cell proliferation 
and increase the frequencies of CD4+ and CD8+ T cell populations in mice, More importantly, vaccination of the Ad5-STa-K99 showed a potential to evoke a protective effect from 
ETEC challenge in mice.
Conclusions: Ad5-STa-K99 is a highly immunogenic vector able to induce a broad range of antigen-specific immune responses in vivo, and evoke a protective immune response 
against ETEC infections, implying that it may be a novel vaccine candidate warranted for further investigation.

P.D.03.14
Isolation and Characterization of Feline Mesenchymal Stem Cells

J. Lee, H. Kim, N. Gu, G. Lee, J. Byeon, S. Cha; 
Animal and Plant Quarantine Agency, Anyang-si, Korea, Republic of.

Introduction: Mesenchymal stem cells (MSCs) have potential to be differentiated into multi-lineage cells, and they can be isolated from various tissues such as bone marrow, adipose, 
skin, lung, and ear etc. Although many different kinds of animals (porcine, canine, bovine, equine, and etc) already have been studied for MSCs, the feline stem cells have not been 
studied much. In this study, we tried isolation and characterization of feline abdominal adipose derived MSCs (fAD-MSCs).
Materials and Methods: fAD-MSCs were isolated from an abdominal adipose tissues (n=6). The expression level of CD markers (CD14, CD29, CD34, CD44, CD45, CD73, CD90, CD105, 
and CD166) and multipotential markers (Nanog, Sox2, and Oct4) were examined by FACS, RT-PCR, and qRT-PCR. The in vitro differentiation into mesodermal cell lineages was 
performed by using adipogenic, chondrogenic, and osteogenic media.
Results: fAD-MSCs were fibroblast-like cells. The proliferation of the fAD-MSCs evaluated by CPDL were maintained between 5 and 6 passages, and doubling time increased after 
between 5 and 6 passages. For the expression of transcriptional factors, Nanog was detected by both RT-PCR and qRT-PCR, but Oct4 and Sox2 were not detected. Moreover, MSCs 
specific markers such as CD29, CD44, CD90, CD105, and CD166 were positively expressed, while CD14, CD34, CD4, and CD73 were negatively expressed. For immunological markers, 
MHC-I was also detected. Regarding differentiation capabilities, cells at 2 passages differentiated into mesodermal (adipocyte, chondrocyte, and osteocyte) cell lineages with specific 
differentiation media.
Conclusions: In this study, we successfully isolated and characterized fAD-MSCs from feline abdominal adipose tissues.

P.D.04 Immune Interventions in Autoimmunity - Part 1

P.D.04.01
Establishing cut-off of infliximab levels and anti-infliximab antibodies by commercial ELISA in patients with rheumatoid arthritis

D. Hernández-Flórez, L. Valor, J. Nieto, T. del Rio, I. de la Torre, C. Gonzalez, E. Naredo, J. López-Longo, I. Monteagudo, L. Carreño; 
Hospital General Universitario Gregorio Marañón, Madrid, Spain.

Introduction: In patients with rheumatoid arthritis (RA) the reasons for failure or loss of response to infliximab (IFX) are controversial, both IFX serum levels and the presence of anti-
IFX antibodies (HACA) have been associated with these events. The aim of this study was to evaluate the correlation of IFX serum levels and anti-IFX antibodies related to clinical 
response in RA patients.
Material and methods: We assessed 59 serum samples from RA patients treated with IFX taken prior to infusion. Patients were classified as in remission (R; DAS28<2.6, >6 months) or 
no-remission (NR; DAS28>3.2 with >1 swollen joint and/or elevated CRP/ESR). IFX levels and anti-IFX antobodies were measured using a commercial ELISA (Progenika™) following 
the manufacturer’s recommendations.
Results: Median IFX levels in no-remission RA patients (n=35) was significantly lower compared with patients in remission (n=24; p=0,008). We have identified the optimal cutoff with 
ROC analysis for IFX levels as <0,65 ug/ml, which was associated with NR and sensitivity/specificity of 70% and 63%, respectively. Furthermore, the median titers of anti-IFX in patients 
in NR were higher than patients in R (p<0,001). ROC analysis could not be calculated because of the low percentage of anti-IFX Ab positivity in the selected population (n=8/59, 13.56 
%).
Conclusion: Cut-off values for IFX serum, rather than anti-IFX Ab determination, may be useful in relation to determine clinical response measured by DAS28 in RA. However, there is 
a priority in standardizing laboratory techniques to validate this information and its possible clinical application.

P.D.04.02
Anti-TNF-α therapy for RA affect LIGHT/HVEM/BTLA signaling pathway in patients with rheumatoid arthritis

B. Yang; 
Department of Laboratory Medicine, West China Hospital, Sichuan University, Chengdu, China.

Background: Anti-TNF-α therapy has been applied in rheumatoid arthritis (RA) treatment, LIGHT/HVEM/BTLA signaling pathway is involved in the pathogenesis and progression of 
RA, while report about effect of anti-TNF-α therapy on the pathway is lacked.
Method: In this study, 30 controls and 21 active RA patients were enrolled. RA patients were randomly divided into two groups. One group with 12 patients received placebo + 
methotrexate treatment for 12 weeks and the other group with 9 patients received anti-TNF-α therapy + methotrexate treatment for 12 weeks. Clinical characteristics were analyzed 
pre-therapy and at week 12th for both groups of patients. Frequencies of circulatory T cells (LIGHT+CD3+, LIGHT+CD4+, LIGHT+CD8+, HVEM+CD3+, HVEM+CD4+, HVEM+CD8+, 
BTLA+CD3+, BTLA+CD4+ and BTLA+CD8+ T cells) of patients at pre-therapy and week 12th and controls were tested by flowcytometry.
Result: At week 12th circulatory T cells frequencies all showed statically significant difference excluded HVEM+CD8+ T cells (all p < 0.05) between two groups. In placebo + 
methotrexate treatment group, only frequencies of LIGHT+CD3+ T cells and HVEM+CD8+ T cells showed statically significant difference (both p < 0.05) between pre-therapy and 
week 12th. In anti-TNF-α therapy + methotrexate treatment group, all circulatory T cells frequencies showed significant difference (all p < 0.05) between pre-therapy and week 12th.
Conclusion: Anti-TNF-α therapy for RA could affect LIGHT/HVEM/BTLA signaling pathway and that might contribute to the therapeutic effect.

P.D.04.03
Anti-tumor necrosis factor therapy restores peripheral blood B cell subsets and CD40 expression in inflammatory bowel diseases

Z. Li1, S. Vermeire1, D. Bullens1, M. Ferrante1, K. Van Steen1,2, M. Noman1, X. Bossuyt1, P. Rutgeerts1, J. L. Ceuppens1, G. Van Assche1; 
1Catholic University of Leuven, Leuven, Belgium, 2Université de Liège, Liège, Belgium.

Background & Aims: The role of B lymphocytes in inflammatory bowel diseases (IBD) is largely unexplored. Infliximab (IFX, anti-TNF agent) up-regulates blood pre-switched IgM (+) 
memory B cells in rheumatoid arthritis. In IBD, IgM (+) memory B cells are decreased. Mucosal CD19(+) B cells predicts remission to IFX in Crohn’s disease. We investigated peripheral 
blood B cells, B cell subsets and CD40 expression (as a maker of B cell activity) in patients with IBD before and during IFX therapy IFX.
Methods: Blood was taken from healthy controls (HC, n=52) and patients with active IBD before (n=46) and/or during anti-TNF therapy (n=55). B cell markers were identified by 
immunofluorescent staining and FACS analysis.
Results: We found a numerical deficiency of circulating CD19+B cells, a lower activity state (CD40 expression) and lower proportions of CD5+B cells and IgM+IgD+CD27+pre-switched 
memory B cells in active IBD patients before therapy, compared to healthy controls. IFX treatment increased CD19+B cell number as well as the proportions of named subsets in 
responders (RS) but not in non-responders (NRS). IFX more effectively up-regulated CD40 expression in RS than in NRS. Restoration of B cells correlated with the biological response 
(CRP). Serum trough levels of IFX correlated with the number of B cells during therapy.
Conclusions: A lower number of circulating B cells, a low CD40 expression, and a decrease in the proportion of CD5+ and of the pre-switched memory subset characterize active IBD. 
Restoration of these abnormalities by anti-TNF therapy correlates with the clinical response to the therapy.

P.D.04.04
Autoimmune hepatitis in a murine APS-1 model is directed against multiple autoantigens and can be controlled by polyspecific Tregs

M. Hardtke-Wolenski1, R. Taubert1, F. Noyan1, M. Sievers1, J. Dywicki1, J. Schlue1, C. S. Falk1, B. Ardesjö Lundgren2, H. S. Scott3, A. Pich1, M. S. Anderson4, M. P. Manns1, E. Jaeckel1; 
1Hannover Medical School, Hannover, Germany, 2Uppsala University, Uppsala, Sweden, 3Centre for Cancer Biology, Adelaide, Australia, 4University of California – San Francisco, San 
Francisco, CA, United States.

Autoimmune polyendocrine syndrome type-1 (APS-1) is caused by mutations of the autoimmune regulator (AIRE) gene. Mouse studies have shown that this results in defective 
negative selection of T cells and defective early seeding of peripheral organs with regulatory T cells (Tregs). Aire deficiency in men and mice manifests as spontaneous autoimmunity 
against multiple organs and 20% of patients develop an autoimmune hepatitis (AIH). To study AIH in APS-1, we generated a murine model of human AIH on a BALB/c mouse 
background, in which Aire is truncated at exon 2.
A subgroup of 24% of mice is affected by AIH, characterized by lymphoplasmacytic and periportal hepatic infiltrates, autoantibodies, elevated aminotransferases, and a chronic and 
progressive course of disease. The disease manifestation was dependent on specific Aire mutations and the genetic background of the mice. While intrahepatic Treg numbers were 
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increased and hyperproliferative, the intrahepatic CD4/CD8 ratio was decreased. The targets of the adaptive autoimmune response were polyspecific and not focussed on essential 
autoantigens as described for other APS-1 related autoimmune diseases. The AIH could be treated with the adoptive transfer of polyspecific Tregs.
Development of AIH in APS-1 is dependent on specific Aire mutations and genetic background genes. The autoimmune response is polyspecific and can be controlled by transfer with 
polyspecific Tregs. This might enable new treatment options for patients with AIH.

P.D.04.05
Neutralization of autoreactive T cells by monoclonal antibody in pristane-induced mouse model of Systemic lupus erythematosus

N. Mihaylova1, S. Bradyanova1, P. Chipinski1, S. Chausheva1, M. Herbáth2, F. D’Acquisto3, J. Prechl2, A. I. Tchorbanov1; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Immunology Research Group, Hungarian Academy of Sciences, Budapest, Hungary, 3Centre for Biochemical 
Pharmacology, William Harvey Research Institute, Charterhouse Square, London, United Kingdom.

Introduction: The protein Annexin A1 (ANXA1) is thought to be a second messenger in some of glucocorticoids’ signal pathways. Researches proved its role as one of the T cell 
activators. We hypothesized that it could be possible to down regulate the activity of autoreactive T cells from Balb/c mice with pristane-induced lupus using monoclonal antibody 
against the ANXA1 protein.
Material and Methods: Lupus-like symptoms were induced through intraperitoneal injection of pristane in Balb/c mice. Flow cytometry was used for the detection of ANXA1 
expression on T and B cells and measuring the effect of anti-ANXA1 antibody on CD25 and CD69 activation markers. We also performed an apoptosis assay. The levels of IL-4, IL-10, 
IFN-γ, anti-double stranded (ds) DNA antibodies in the sera and the number of dsDNA producing plasma cells were quantified by ELISA, ELISpot and protein array.
Results: Our model was verified as useful for studying lupus syndrome. We detected decrease of the levels of the cytokines in concern. Furthermore, the number of anti-dsDNA 
producing B cells was significantly lower in treated groups compared to controls. In vitro data showed that anti-ANXA1 antibody is effective in respect to reducing the activation of the 
T cells. Anti-ANXA1 antibody also induces the early and late apoptosis of B and T cells.
Conclusions: Annexin A1 plays a role in T cell activation and blocking of its activity by specific antibody could be used to reduce the activation of T cells, hence the manifestations of 
lupus in pristane-induced mouse model.
P.D.04.06
Targeting dihydroorotate dehydrogenase for treating relapsing-remitting and chronic experimental autoimmune uveitis

M. Diedrichs-Möhring1, J. Leban2, S. Strobl2, F. Obermayr3, G. Wildner1; 
1Klinikum der LMU, Munich, Germany, 24SC Discovery GmbH, Planegg-Martinsried, Germany, 3Panoptes Pharma GmbH, Vienna, Austria.

Introduction: Experimental autoimmune uveitis (EAU) in rats is a suitable model for the respective intraocular inflammatory disease in humans. We investigated the effect of PP-001, 
a small molecule inhibitor of dihydroorotate dehydrogenase (DHODH) in two models of EAU: a spontaneously relapsing-remitting model and a monophasic/chronic disease model 
resulting in late chorioretinal neovascularization.
Methods: Prevention was tested using daily oral applications of PP-001 after immunization with retinal S-antigen peptide PDSAg (inducing monophasic uveitis and 
neovascularizations) or the interphotoreceptor retinoid-binding protein peptide R14 (inducing spontaneously relapsing-remitting EAU). To inhibit relapses and neovascularization PP-
001 was applied daily after resolution of the primary course of R14-induced or after onset of PDSAg-induced EAU. Uveitis was graded clinically and histologically. The effect of PP-001 
on cytokine secretion and proliferation was evaluated using rat T-cell lines.
Results: Preventive feeding of PP-001 abrogated both types of EAU. Starting treatment after the resolution of the primary course of R14-induced EAU led to a significant reduction of 
number and intensity of relapses. PP-001-treatment initiated after onset or after peak of PDSAg-induced EAU significantly reduced neovascularizations (as determined by histology). 
Proliferation of antigen-specific T-cell lines and secretion of IFN-g, IL-17, IL-10, IP-10, and VEGF were efficiently suppressed by PP-001.
Conclusions: We investigated a new DHODH inhibitor as treatment for primary and recurrent disease in relapsing-remitting and chronic rat models of experimental autoimmune 
uveitis. The compound PP-001 suppressed proliferation and cytokine secretion of autoreactive T cells (i.e., IFN-g, IL-17, and VEGF), recurrences in relapsing EAU and chorioretinal 
neovascularization in chronic disease.

P.D.04.07
Effects of epratuzumab, a monoclonal antibody targeting human CD22, on B cell function in human CD22 knock-in mice

L. Özgör1, C. Brandl1, M. Wöhner2, A. Shock3, L. Nitschke1; 
1Friedrich-Alexander University, Erlangen, Germany, 2Research Institute of Molecular Pathology, Vienna, Austria, 3UCB, Slough, United Kingdom.

Epratuzumab is a humanized monoclonal antibody that targets the B cell-specific protein CD22 and is currently in phase 3 clinical trials in patients with systemic lupus erythematosus 
(SLE). Epratuzumab does not deplete B cells, but moderately reduces B cell numbers over time in SLE patients. The mechanism of action of epratuzumab appears to involve 
immunomodulation of B cells e.g. by inhibiting activation through the B cell receptor (BCR).
In our studies we aimed to understand the effect of epratuzumab on B cells in vivo using human CD22 knock-in (Huki) mice, in which the B cells express the human CD22 gene 
instead of the murine gene. We found, that epratuzumab treatment in vivo results in rapid and long-lasting CD22 internalization within 24h for up to 8 weeks and an increase in B cell 
apoptosis ex vivo. There was no influence on B cell turn-over or number or proportions of B cell subsets for up to 12 weeks. In vitro treatment of B cells with epratuzumab results in 
decreased Ca2+ mobilization, whereas B cell proliferation after Toll-like receptor-stimulation was not affected.
In conclusion, epratuzumab treatment seems to inhibit BCR signalling in a CD22 dependent fashion without strongly influence B cell development and B cell populations in various 
organs.

P.D.04.08
IL-7 receptor blockade prevents intestinal human T cells infiltration by modulation of alpha4-beta7 integrin expression

L. Belarif1, N. Poirier1, V. Daguin2, G. Blancho2, B. Vanhove1; 
1EFFIMUNE, Nantes, France, 2INSERM UMR 1064, Nantes, France.

Interleukin 7 is a limiting and non-redundant cytokine sustaining T lymphocyte proliferation, survival and homeostasis. Almost all T lymphocytes express the IL-7 receptor (IL-7R), 
with a particular exception for natural regulatory T-cells (Treg), constituting a rare opportunity to selectively target effectors (Teff) while sparing Treg. IL-7R-positive cells were found 
accumulated in inflammatory lesions of inflammatory bowel diseases.
In this study, we observed that IL-7 alone is a potent and rapid inducer of integrin α4 and β7 expression in human but not in mouse T cells in vitro. In contrast β1 and αE expression is 
not affected by IL-7. The lymphocyte α4β7 integrin being the main intestinal lymphocyte homing receptor, we used NOD SCID gamma-/- mice that we engrafted with human PBMC 
to study intestinal xeno-GVHD (graft versus host disease) as a surrogate model of humanized colitis. Treatment of recipient mice with a novel humanized anti-IL-7R antagonistic mAb 
dampened GVHD and extended survival (p<0.01), without impacting level of immune reconstitution. Interestingly, as early as one week post-treatment, the percentage of α4β7+ 
human T lymphocyte in engrafted human T cells was significantly decreased with anti-IL7R mAb in comparison with control-treated mice. Finally, histological analyses revealed that 
anti-IL7R mAb specifically prevented human T-cell infiltration in the gut but did not prevented cell infiltration in other target tissue of GVHD such as liver or lung.
These results indicate that IL-7R blockade prevents specifically intestinal lesions of GVHD by modulating level of α4β7 integrin expression and could offer novel therapeutic option in 
inflammatory bowel diseases.

P.D.04.09
Preclinical efficacy of anti-IL7 receptor monoclonal antibodies in non human primate

N. Poirier1, L. Belarif1, H. Mai Le2, C. Mary1, J. Hervouet2, D. Minault2, V. Thepenier1, S. Le Bas-Bernardet2, E. NGUYEN2, J. Soulillou2, S. Brouard2, G. Blancho2, B. Vanhove1; 
1EFFIMUNE, Nantes, France, 2INSERM UMR 1064, Nantes, France.

Interleukin 7 is a limiting and non-redundant cytokine sustaining T lymphocyte proliferation, survival and homeostasis. Almost all T lymphocytes express the IL-7 receptor (IL-7R), 
with a particular exception for natural regulatory T-cells (Treg), constituting a rare opportunity to selectively target effectors (Teff) while sparing Treg. We recently reported that IL-7R 
blockade promotes long-term allograft survival in mice and favors the Treg/Teff ratio. Here we evaluated novel anti-human IL-7R monoclonal antibodies (mAbs) at the preclinical level.
Anti-IL-7R mAbs dose-dependently inhibited IL-7-induced phosphorylation of STAT5 (IC50= 0.04 µg/ml) and T cell proliferation (IC50=0.2 µg/ml). IgG1 and IgG4 anti-IL-7R mAbs were 
evaluated in vivo in a tuberculin-induced delayed-type hypersensitivity (DTH) model in baboons previously sensitized with BCG vaccine. Pharmacokinetics analysis after a 10mg/Kg 
single IV administration showed an elimination half-life of up to one week. No serum cytokine was induced by the antibody. Both IgG1 and IgG4 anti-IL-7R mAbs strongly inhibited 
erythema (80 to 90%) and skin infiltration by T cells and macrophages after intradermal challenge. T cell subpopulation numeration as well as IFNg-secreting cells frequency remained 
stable over-time suggesting no depletion. While animals treated with excipient had reproducible DTH responses over months, DTH responses remained weak in all anti-IL7R mAbs 
treated animals for up to six months, even though the drug had been for long eliminated.
In conclusion, PK/PD and safety profile assessment were compatible with a clinical development. The persistent effect seen in this antigen-specific memory response model confirms 
the potential to control chronic immune responses on the long term.
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P.D.04.10
Selective CD28 blockade controls imiquimod-induced psoriasiform skin inflammation in non-human primates

N. Poirier1, M. Chevalier2, J. Hervouet2, D. Minault2, C. Mary1, L. Belarif1, E. Cassagnau3, B. Vanhove1, G. Blancho2; 
1EFFIMUNE, Nantes, France, 2INSERM UMR 1064, Nantes, France, 3CHU Hotel Dieu, Nantes, France.

Selective CD28 costimulatory blockade, without interfering with CTLA-4 and PDL-1 coinhibitory signals, suppresses T cells activation while enhancing regulatory T cells and promote 
immune tolerance in allograft models. Here, we evaluated the efficacy of FR104, a monovalent humanized selective CD28 antagonist, to prevent chronic skin inflammation in non-
human primates models.
We previously observed that selective CD28 blockade with FR104 controls on the long-term delayed-type hypersensitivity (DTH) skin responses in baboons presensitized with 
BCG vaccine, and its protective action persisted even several months after drug elimination suggesting antigen-specific regulation. Here we report the development of a novel 
psoriasis-like skin inflammatory model in non-human primate using daily topical application of Aldara 5% cream (Imiquimod). As observed in mice model, naive baboons strongly 
developed severe erythema after few days and scaling after two weeks. Histological examination confirmed psoriasis-like lesions with interface dermatitis, lymphocyte and 
macrophages infiltrates in the upper dermis, epidermal thickening, hyperkeratosis, hypergranulosis and change of the epidermal basal layer. mRNA analysis of skin biopsies showed 
an accumulation of IL-17 and RORC transcripts in these lesions as compared to DTH lesions. Finally, a single intravenous administration of FR104 at 10 mg/Kg significantly reduced skin 
redness, scaling and inflammatory infiltrates for at least 10 weeks after drug injection but did not seems to induce immune tolerance since complete response recovered after several 
months of drug elimination.
In conclusion we develop a novel preclinical psoriasis-like model in non-human primate and showed that selective CD28 blockade control skin inflammation on the long term.

P.D.04.11
Expression of indoleamine-2,3-dioxygenase only during inflammation state: Initial study to develop novel strategy for the treatment of rheumatoid arthritis

M. Karaçay1,2, A. Ö. Barazi3, M. Pashazadeh4, F. Güvenç5, F. Ersoy1,1, H. B. Oral6; 
1Department of Molecular Biology & Genetics, Faculty of Arts & Sciences, Uludag University, Bursa, Turkey, 2Department of Biology/Molecular Biology, Institute of Natural Sciences, Uludag 
University, Bursa, Turkey, 3Department of Immunology, Institute of Health Sciences, Gazi University, Ankara, Turkey, 4Department of Microbiology/Immunology, Institute of Health Sciences, 
Uludag University, Bursa, Turkey, 5Life Sciences Program, Immunology, Toronto University, Toronto, ON, Canada, 6Department of Immunology, Faculty of Medicine, Uludag University, 
Bursa, Turkey.

Introduction: As with a variety of autoimmune disorders, there is evidence of an altered level of tryptophan catabolism in RA patients and a crucial role for IDO in the induction of 
immune tolerance. E-selectin is an adhesion molecule upregulated within 4 to 6 hours from endothelial cells following inflammatory stimulation. The promoter region of the human 
E-selectin gene includes 3 NF-ĸB binding sites and binding sites for ATF-2 and HMG-I(Y). In this study, we investigated the inducibility of IDO synthesis only during the inflammatory 
conditions .
Materials and Methods: Human IDO cDNA mammalian expression plasmid (pCMV/hIDO) was commercially provided. CMV promoter of pCMV/hIDO was exsized out and replaced 
with pELAM-1 promoter region of pELMA-1pro/CAT plasmid. HeLa cells were transfected with pELAM-1pro/hIDO followed by induction with different concentrations of IL-1β for 6 
or 24 hours. Expression of hIDO was determined by ELISA in cell lysates and supernatants. pCMV/IDO and pELAM-1pro/CAT plasmids were co-transfected to investigate the possible 
inhibitory effect of IDO on ELAM-1 promoter activity. Effect of the tryptophan derivative tranilast on E-selectin promoter activity was also tested.
Results: hIDO was significantly increased following 6 and 24 hours stimulation with IL-1β . Co-transfection of pELAM-1pro/CAT with pCMV/hIDO or tranilast did not lead the 
downregulation of ELAM-1 promoter activation.
Conclusions: The long-term goal of this study is to manipulate tryptophan pathway during the inflammatory state to treat or prevent RA and other autoimmune diseases.
Acknowledgement: This study is supported by the TUBITAK (Project No: 113S375) and COST Action BM1305.

P.D.04.12
Impact of IgG sialylation for anti-inflammatory activity of intravenous immunoglobulin

I. Schwab, F. Nimmerjahn; 
Institute of Genetics, Department Biology, University of Erlangen-Nürnberg, Erlangen, Germany.

IgG antibodies play a dual role during autoimmune diseases since they are responsible for tissue destruction and inflammation while at the same time, they are also known to have 
anti-inflammatory properties. Highly conserved glycosylation patterns attached to the asparagine-297 of the IgG-Fc fragment were shown to be responsible for IgG activity in vivo. 
Altering the conformational flexibility of IgG through different glycovariants was demonstrated to result in divergent binding specificities of IgG to its receptors and thereby to 
enhance or reduce antibody effector functions.
The most famous scenario of anti-inflammatory IgG activity is high dose Intravenous Immunoglobulin (IVIg) therapy. IVIg is a polyclonal IgG preparation with potent 
immunomodulatory properties. Originally developed to treat patients with primary immunodeficiencies, it is nowadays used for the therapy of various autoimmune and inflammatory 
diseases including immunothrombocytopenia (ITP) and other immune-mediated neurologic, hematologic or dermatologic disorders. Despite this well-documented clinical success, 
the precise cellular mechanisms underlying the immunomodulatory activity are not completely understood and discussed controversially. In several murine models of autoimmunity 
the removal of terminal sialic acids within the asparagine-297 linked IgG glycan of IVIg resulted in the loss of its anti-inflammatory activity. In our studies, we were able to report a 
dependence of IVIg activity on terminal sialic acids irrespective of the in vivo model system of autoimmunity. Moreover, we could emphasize the central role for IgG sialylation using 
IVIg preparations that were highly enriched for terminal sialic acid residues for the therapeutic treatment of murine models of established autoimmunity.

P.D.04.13
Efficacy of low-dose rituximab for the treatment of mixed cryoglobulinemia vasculitis: phase II clinical trial

M. Visentini1, C. Tinelli2, M. Monti3, J. Ranieri3, L. Gragnani3, S. Ludovisi4, S. Colantuono1, M. Mitrevski1, M. U. Mondelli4, A. Zignego3, M. Fiorilli1, M. Casato1; 
1Sapienza, University of Rome, Rome, Italy, 2Clinical Epidemiology and Biometric Unit, IRCCS Policlinico San Matteo Foundation, Pavia, Italy, 3Research Center for Systemic Manifestations 
of Hepatitis Viruses, Department of Internal Medicine, University of Florence, Florence, Italy, 4Infectious Diseases Research Laboratories, IRCCS Policlinico San Matteo Foundation, Pavia, 
Italy.

Objective. To evaluate whether rituximab at a low dose of 250 mg/m2 x 2 may be as effective as at higher dosages, most commonly 375 mg/m2 x 4, used in previous studies on the 
treatment of patients with refractory mixed cryoglobulinemia (MC) vasculitis associated with hepatitis C virus (HCV) infection.
Methods. We conducted a phase 2, single-arm two-stage trial (EUDRACT n. 2008-000086-38) of low-dose rituximab in 52 patients with HCV-associated MC who were ineligible/
intolerant or non-responder to antiviral therapy. The primary outcomes were response of vasculitis evaluated by the Birmingham Vasculitis Activity Score (BVAS) at months 3, 6 and 
12, rate of relapses and time to relapse, and rate of adverse events. Our data were compared with those reported in 19 published studies selected among 291 reviewed in a literature 
search.
Results. The cumulative response rate (complete and partial) at month 3 was 81% in our patients, and 86% in 208 patients from studies using high-dose rituximab. The relapse rate and 
median time to relapse were, respectively, 41% and 6 months in our study, and 32% and 7 months in high-dose studies. Treatment-related adverse events were 11.5% in our study and 
19.9% in high-dose studies. None of these differences was statistically significant.
Conclusion. Rituximab at a low dosage of 250 mg/m2 x 2 is as effective as at higher dosages for treating MC vasculitis. This low-dose regimen may improve the cost/benefit profile of 
rituximab therapy for MC.

P.D.04.14
Differential role of antigen presenting cells in the induction of Th3 cells and oral tolerance

C. Kuhn1,2, R. Machado Rezende1,2, S. Rubino1,2, H. L. Weiner1,2; 
1Brigham and Women’s Hospital, Boston, MA, United States, 2Harvard Medical School, Boston, MA, United States.

Introduction: Oral antigen administration results in systemic hyporesponsiveness to a subsequent challenge with the fed antigen (oral tolerance) and has been shown to inhibit 
autoimmune disease in several animal models. Low dose oral tolerance depends on the presence of Th3 type Tregs, characterized by surface expression of latent TGF-beta (LAP and 
TGF-b1) and its adapter protein GARP (LRRC32). The differential contribution of antigen presenting cell subsets (APCs) to oral tolerance is still unclear.
Materials and Methods: We analyzed the role of APC subsets on induction of Th3 cells in coculture models in vitro and on the outcome of oral tolerance (feeding antigen or anti-CD3) 
in vivo using the EAE model of multiple sclerosis and OVA induced DTH.
Results: We found that plasmacytoid dendritic cells (pDCs), conventional dendritic cells (cDCs), monocytes and macrophages supported the generation of suppressive Th3 cells 
(LAP+GARP+) in vitro. Surface expression of TGF-beta was regulated by transcription of GARP but not LAP/TGF-b1. DCs from anti-CD3 fed EAE mice were better inducers of Th3 cells 
than those from isotype control fed mice and adoptively transferred protection from EAE. Depletion experiments confirmed that the absence of cDCs during oral tolerance induction 
impaired tolerance while the depletion of pDCs or monocytes/ macrophages did not have any visible impact.
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Conclusion: Our data demonstrates that cDCs are potent inducers of suppressive Th3 cells in vitro and that oral tolerance induction is dependent on the presence of cDCs but not pDCs 
or monocytes/ macrophages.

P.D.04.15
The mechanism of encephalomyelitis remission during Heligmosomoides polygyrus infection in C57BL/6 mice

K. Krawczak, K. Donskow-Łysoniewska, M. Doligalska; 
University of Warsaw, Warsaw, Poland.

Helminthes have beneficial effect on patients with autoimmune disease. Reduction of disease symptoms and inflammation are observed. Efficiency and safety of autoimmune 
diseases treatment with living Trichuris suis is examined in 2nd and 3rd stage clinical trials. However no studies fully explain the mechanism of live parasite and the approbation of the 
helminth therapy depends on understanding of these induced mechanisms.
The Heligmosomoides polygyrus- mouse system is established model of immunomodulation. Factors released by H. polygyrus down-regulate peripheral immune response and 
inflammation in CNS among mice after experimental autoimmune encephalomyelitis (EAE) induction.
To elucidate the mechanisms of nematode intervention on autoimmunity in the CNS we have established an in vivo MS animal model of ongoing encephalomyelitis induced in C57BL/6 
female mice sensitized with myelin oligodendrocyte glycoprotein MOG35-55 peptide in CFA with Mycobacterium tuberculosis H37RA and Bordetella pertussis toxin infected with live 
Heligmosomoides polygyrus. 
Intestinal nematode infection dramatically diminishes EAE symptoms and attenuates the neuropathology of EAE as a consequence of altering leukocytes migration to the CNS target 
organ by enhanced permeability of brain-blood barrier as soon as 3 days post infection. It was correlated with extensive infiltration into the CNS of anti-inflammatory CD4CD25hi 
and CD8CD25hi Treg cells, PMNII neutrophils and monocytes activated into the secondary lymphoid organs. The migrated leukocytes actively participate in counterbalancing 
proinflammatory responses in the CNS due to effector T-cell suppression and promote axon regeneration and support remyelination.
This work was supported by Polish National Science Centre Grant No. 97222 and 218668 and European Union project POKL.04.03.00-00-060/12

P.D.04.16
Interleukin-22 reduced liver inflammation and fibrosis in primary biliary cirrhosis

Y. Chuang; 
National Taiwan University, Taipei, Taiwan.

IL-22 is a member of the IL-10 family cytokine. It preserves tissue integrity with enhanced wound-healing and tissue repair activities. In addition, IL-22 also has the protective effects 
in hepatitis and fibrosis. Primary biliary cirrhosis (PBC) is a liver autoimmune disease, characterized by the immune mediated infiltration and destruction of the bile duct, which leads 
to cholestasis, fibrosis, and finally cirrhosis. Our specific aim is to investigate the effects of IL-22 on the regulation of PBC. In this study, mouse IL-22 expressing adeno-associated virus 
(AAV) was chosen because of the minute immune response and the long-term expression of the gene. IL-22 expressing AAV were injected to our previous established 2-OA-OVA/α-GC 
immunized mouse model of PBC and disease features including serum levels of anti-mitochondrial antibodies (AMA), liver mononuclear cells infiltration, and the histopathological 
changes were examined. Our results showed that administration of IL-22 reduced the portal inflammation, liver mononuclear cells infiltration, especially T and B cells, and liver fibrosis 
in 2-OA-OVA/α-GC immunized mice. Moreover, lower inflammatory cytokine and chemokine expression were observed in the liver of IL-22 injected PBC mice. These results suggested 
that IL-22 might ameliorate liver inflammation by decreasing chemokine expression in PBC mice. In conclusion, our study demonstrated the suppressive effects of IL-22 on PBC.

P.D.04.17
Targeting of antigen into XCR1+ dendritic cells effectively induces tolerance

N. Reeg, A. Jäkel, S. Gurka, H. W. Mages, R. A. Kroczek; 
Robert Koch-Institute, Berlin, Germany.

Prevention and therapy of autoimmune diseases are major challenges in medicine. Autoimmunity occurs when the body is not able to establish immunological tolerance towards 
self-antigens. Treatments for induction of antigen-specific tolerance are not yet available. Dendritic cells (DC) play a pivotal role in the establishment and maintenance of tolerance. In 
the mouse, DC are today classified into two subsets based on the expression of SIRPα versus XCR1 (s. Gurka et al. 2015). Here, we compared the capacity of SIRPα+ DC and XCR1+ DC 
to induce antigen-specific tolerance using recombinant antibody-based targeting systems. Targeting of MOG35-55 peptide to SIRPα+ DC via the surface molecule DCIR or to XCR1+ 
DC via XCR1 or CD205 gave the same level of proliferation of MOG-specific 2D2 CD4+ T cells in vivo, demonstrating an equally efficient antigen delivery by the vectors used. When 
tested for tolerance, targeting of MOG35-55 to SIRPα+ DC 14 days before induction of disease completely failed to prevent experimental autoimmune encephalitis (EAE). In contrast, 
targeting of MOG35-55 into XCR1+ DC via CD205 mitigated the induced EAE to some extent. Optimal results were obtained by targeting MOG35-55 to XCR1+ DC via XCR1. This 
pre-treatment mode fully abrogated the outbreak of CNS autoimmunity. When investigating the mechanism mediating this effect, we noticed that only XCR1+ DC were capable to 
increase the proportion of Treg in MOG-specific 2D2 CD4+ T cells. We conclude that induction of antigen-specific tolerance via XCR1+ DC may be a promising approach for prevention 
of autoimmune diseases.

P.D.05 Intervention & Therapy of Allergy - Part 1

P.D.05.01
Immunotherapy of allergic patients with the B cell epitope-based recombinant grass pollen allergy vaccine BM32 induces allergen-specific IgG antibodies which inhibiting 
immediate allergic inflammation and allergen-specific T cell responses

M. Focke-Tejkl1, M. Weber1, R. Zieglmayer2, P. Lemell2, F. Horak2, A. Neubauer3, F. Stolz3, H. Huber3, R. Henning3, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology Medical University of Vienna, Vienna, 
Austria, 2Vienna Challenge Chamber, Vienna, Austria, 3Biomay AG, Vienna, Austria.

Allergen-specific immunotherapy reduces immediate and late phase allergic inflammation with disease-modifying and long-lasting effects. BM32 is a novel grass pollen allergy 
vaccine based on four fusion proteins consisting of non-allergenic peptides from the IgE binding sites of the four major grass pollen allergens and hepatitis B-derived PreS as carrier. 
The immunological effects of immunotherapy of grass pollen allergic patients with BM32 were investigated.
Grass pollen allergic patients (n=70) received three subcutaneous injections of three doses of BM32/placebo in 4 week intervals. Before and after the treatment blood was taken and 
changes of allergen-specific antibody and T cell responses were measured using micro-arrayed allergens and T cell proliferation assays.
Vaccination led to a dose-dependent increase of allergen-specific IgG1>IgG4>IgG2 responses without IgE boosts. The measurement of allergen-specific IgE with the micro-arrayed 
allergens, an assay performed with low concentration of immobilized allergens, revealed a competition of IgG with IgE binding which was associated with reductions of allergen-
specific skin inflammation and immediate nasal symptoms. Addition of post-treatment sera containing therapy-induced allergen-specific IgG inhibited IgE-facilitated allergen 
presentation to T cells and thus allergen-specific T cell responses in actively treated patients
The recombinant grass pollen vaccine BM32 induced allergen-specific IgG responses which inhibit IgE binding to the allergens and thus IgE-mediated immediate type allergic 
inflammation as well as T cell activation. The blocking activity of therapy-induced IgG on IgE binding to the allergens can be revealed with micro-arrayed allergens.
Supported by the Austrian Science Fund (FWF: F4605), by Biomay AG, Vienna, Austria and Thermofisher, Uppsala, Sweden.

P.D.05.02
Mechanisms of the suppression of asthmatic responses in mice by Fab fragments of a pathogenic allergen-specific monoclonal antibody IgG1

S. Yoshino, N. Mizutani; 
Kobe Pharmaceutical University, Kobe, Japan.

Introduction: Intratracheal (i.t.) exposure to Fab fragments (Fabs) of an allergen-specific monoclonal antibody (mAb) IgG1 has been shown to suppress asthmatic responses in mice. 
The present study attempted to define the mechanism underlying the allergen-specific suppression of asthmatic responses by the pathogenic mAb Fabs.
Materials and Methods: Asthmatic responses were induced in BALB/c mice by i.p. injection of ovalbumin (OVA) plus alum on days 0 and 14 followed by i.t. administration of OVA on 
days 28, 29, 30, and 35. An intact anti-OVA mAb (O1-10) or its Fabs prepared by the digestion with papain were i.t. or i.v. administered 30 or 120 min before antigenic challenge.
Results: I.t. administration of O1-10 Fabs but not the intact antibody 30 min before antigenic challenge suppressed asthmatic responses. I.v. injection of O1-10 Fabs failed to affect 
asthmatic responses. I.t. exposure to O1-10 Fabs 120 min before antigenic challenge was also ineffective. In vitro studies revealed that the capture of OVA by O1-10 Fabs prevented 
the subsequent binding of intact anti-OVA polyclonal antibodies to the captured OVA.
Conclusions: The suppression of asthmatic responses by Fabs of pathogenic allergen-specific mAb appears to be, at least in part, due to the capture of allergen by Fabs in the 
respiratory tract before the interaction of intact antibody and allergen that is essential for the induction of asthmatic responses.
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P.D.05.03
Novel drug design for birch pollen and associated food allergies

H. Hofer1, C. Asam1, M. Hauser1, P. Briza1, M. Himly1, C. Ebner2, F. Ferreira1, M. Wallner1; 
1Department of Molecular Biology, University of Salzburg, Salzburg, Austria, 2Allergieambulatorium, Vienna, Austria.

Introduction: Allergy is the most common disease of the immune system. In northern Europe, one of the major causes for winter/spring pollinosis is birch pollen allergy. Here, Bet v 
1 represents the main sensitizing protein. Moreover, birch pollen allergic patients often suffer from adverse reactions after ingestion of various foods. This is caused by structurally 
related proteins, which are able to cross-link IgE originally produced against Bet v 1. As the most common adjacent reactions are against apple and hazelnut, we designed a low-IgE 
binding, immunogenic hybrid molecule for the combined treatment of birch pollen and associated food allergies.
Methods: Bet v 1 from birch, Cor a 1.04 from hazelnut, and Mal d 1 from apple, as well as the hybrid molecule MBC4 were purified and characterized physico-chemically in detail. In IgE 
ELISA and mediator release assays, we determined the IgE-binding properties of MBC4. Furthermore, its immunological behavior was monitored in a mouse immunization model.
Results: IgE data from patients’ sera depict a significantly reduced IgE-binding capacity of MBC4 when compared to its parental allergens. Moreover, MBC4 was able to induce cross-
reactive IgG antibodies in mice. In ELISpot assays, MBC4 was able to re-stimulate T cells from mice immunized with each parental allergen, which indicates a cross-reactive T cell 
response.
Conclusion: Due to reduced IgE binding but conserved immunogenicity, we conclude that MBC4 represents a suitable vaccine candidate for the parallel treatment of birch pollen and 
associated food allergies.
This work was supported by FWF L688 and ÖNB 12533 grants.

P.D.05.04
The C1Q regulatory dendritic cell marker is a potent inhibitor of allergic inflammation

L. Mascarell, S. Airouche, E. Nony, V. Bodo, P. Moingeon; 
Stallergenes, Antony, France.

Besides its well-known role in complement activation, C1Q was recently identified as a regulatory dendritic cell (DCreg) marker. Specifically, the increased expression of C1Q in 
peripheral blood mononuclear cells (PBMCs) from grass pollen allergic patients correlates with clinical improvement following allergen immunotherapy (AIT). Herein, we investigated 
the role and mode of action of C1Q in downregulating allergic inflammation. C1Q but not its heat-denatured form was as efficient as dexamethasone (DEX) to treat OVA-or birch 
pollen-induced allergic asthma in mice, with a dramatic reduction in both airway hyperresponsiveness (AHR), eosinophil and ILC2 infiltrates in broncho-alveolar lavages (BALs) as 
well as Th2 cytokine production (i.e. IL5 and IL13) by specific Th2 cells in the lungs. Despite this strong anti-Th2 activity, C1Q had no impact on levels of OVA-specific seric IgEs nor 
on frequencies of IL10/Foxp3+ regulatory T cells in the lungs. Interestingly, depletion of pDCs in OVA sensitized mice abolished the capacity of C1Q to reduce AHR and eosinophil 
infiltration in BALs, demonstrating that pDCs are critically involved in the anti-inflammatory activity of C1Q. In vitro experiments in human models confirmed that C1Q significantly 
dampens pDC activation, whereas it has no impact on mDCs or MoDCs maturation. We report on a strong inhibitory activity of C1Q against allergic inflammation, which involves 
pDCs. These findings esthablish that the C1Q molecule induced in regulatory DCs during AIT can mediate a direct anti-inflammatory activity independently of the induction of 
regulatory T cell responses.

P.D.05.05
Development of a mouse model to study tolerance induction to the major fish allergen parvalbumin

R. Freidl1, U. Baranyi2, I. Swoboda1, M. Focke-Tejkl1, R. Valenta1, B. Linhart1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Department of Surgery, Medical University of Vienna, Vienna, Austria.

Introduction: IgE-mediated allergy to fish represents a severe and persistent form of food allergy. Parvalbumin has been identified as major, highly cross-reactive fish allergen.
Materials and Methods: BALB/c mice (n=5) were fed with a fraction of natural carp extract enriched for the major allergen, Cyp c 1, by intragastric gavage on day 1 and sensitized to 
aluminium hydroxide-bound natural Cyp c 1 on days 5 and 44 by subcutaneous injection. Control groups were either sensitized to Cyp c 1 without feeding or received gavage without 
sensitization. Cyp c 1-specific IgG and IgE responses were studied by ELISA and by basophil activation assays. Proliferation of mouse splenocytes in response to Cyp c 1-derived 
peptides was measured by thymidine incorporation.
Results: Intragastric application of natural Cyp c 1 strongly decreased the development of Cyp c 1-specific IgE and IgG antibody responses compared to the only sensitized control 
group. Gavage of Cyp c 1 alone did not induce any Cyp c 1-specific antibodies.
Conclusions: This model now can be used for testing Cyp c 1-derived recombinant allergen derivatives or peptides for tolerance induction to parvalbumin.
Supported by the FAST Project 201871 (FP7 of the EU) and the Austrian Science Fund projects P23350-B11 and F4605.

P.D.05.06
Skin test evaluation of a novel virus carrier-based vaccine, BM32, in grass pollen allergic patients

V. Niederberger1, K. Marth1,2, J. Eckl-Dorna1, M. Focke-Tejkl2, M. Weber2, W. Hemmer3, U. Berger1, A. Neubauer4, R. Henning4, R. Valenta2; 
1Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria, 2Division of Immunopathology, Department of Pathophysiology and Allergy Research, Centre for 
Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 3FAZ – Floridsdorf Allergy Center, Vienna, Austria, 4Biomay AG, Vienna, Austria.

Grass pollen is an important allergen source worldwide. Vaccines based on natural grass pollen allergens require multiple administrations and may cause side effects. Here we 
assessed the ability of a new, virus carrier-based recombinant grass pollen allergy vaccine, BM32, to induce IgE-mediated and T cell-mediated skin reactions in sixty grass pollen 
allergic patients. For this purpose, patients underwent skin prick testing and atopy patch testing with different concentrations of four recombinant fusion proteins consisting of 
the hepatitis B virus-derived PreS protein and peptides from the four major grass pollen allergens (Phl p 1, Phl p 2, Phl p 5, Phl p 6). Immediate and late-phase skin responses were 
recorded. IgE and IgG subclass responses were measured in patients’ sera by ELISA. T cell and cytokine responses were assessed in cultured PBMC by proliferation assays and by using 
multiple cytokine measurements.
In comparison to grass pollen extract, the recombinant BM32 fusion proteins showed almost no allergenic activity. They did not induce relevant immediate skin reactions even at the 
highest tested concentration (100 μg/ml) in any of the tested subjects. Six subjects (10%) had positive APT reactions to grass pollen extract but none reacted with the BM32 proteins. 
BM32 proteins showed almost no IgE reactivity and induced significantly lower T cell proliferation and secretion of pro-inflammatory cytokines in PBMC cultures than grass pollen 
allergens.
In conclusion, our data demonstrate lack of allergenic activity of recombinant BM32 proteins thought for vaccination against grass pollen allergy by skin testing of grass pollen allergic 
patients.

P.D.05.07
Selective elimination of allergen-specific B lymphocytes with chimeric protein-engineered molecule in humanized SCID model

N. Kerekov1, A. Michova2, G. Nikolov2, M. Muhtarova2, B. Petrunov2, M. Nikolova2, A. I. Tchorbanov1; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2National Reference Laboratory of Immunology, National Center of Infectious and Parasitic Diseases, Sofia, 
Bulgaria.

Introduction: Der p1 is allergenic molecule of Dermatophagoides pteronyssinus (Dpt) which causes house dust allergy. The pathological B cells produce allergen-specific IgE antibodies 
that mediate most of the allergic reactions. It may be possible to influence Der p1-specific B cells by administrating to them a chimeric molecule, containing an antibody against the 
inhibitory B-cell receptor CR1 coupled to a B/T cell epitopes from the Der p1 allergen. Co-crosslinking of the BCR and CR1 by this molecule is expected to deliver suppressive signal 
selectively silencing these B cells only.
Material and Methods: A synthetic peptide, Der p1 p52-71, and anti-CD35 monoclonal antibody were used for the construction of Der p1 chimera. We analysed the effects of the 
chimeric molecule in vitro and in vivo using PBMC from allergy patients transferred to the SCID mice. We measured Der p1-specific IgE antibody production by ELISA and determined 
the B-cell proliferation by ELISpot. We studied the effect of the chimeric molecules on apoptosis by flow cytometry.
Results: We observed significant inhibition of allergen-specific cell proliferation and reduction of specific IgE antibodies in the sera of humanized SCID mice. Expression of 
phosphatidylserine was changed in CD19+ and CD3+ cells from patients.
Conclusions: The constructed chimeric molecule binds Der p1 specific B-lymphocytes via their BCR and suppresses selectively their proliferation and the production of anti-Der p1 IgE 
antibodies by co-crosslinking of the inhibitory CR1 in vitro and in vivo. This way we could alter the allergic immune response towards a milder outcome.
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P.D.05.08
Increased basophil allergen sensitivity is associated with adverse systemic reactions during the build-up phase of honeybee venom immunotherapy

P. Korosec, K. Žiberna, M. Šilar, M. Dežman, N. &. Smodiš, M. Rijavec, P. Kopač, R. Eržen, N. Lalek, N. Bajrović, M. Košnik, M. Zidarn; 
University Clinic of Respiratory and Allergic Diseases, Golnik, Slovenia.

Background:Adverse systemic reactions (SRs) are more common in honeybee venom immunotherapy (VIT) than in wasp VIT. Our aim was to evaluate risk factors for SRs during the 
buildup phase of honeybee venom immunotherapy
Methods: We included 93 patients that underwent ultra-rush honeybee VIT. The adverse SRs and their severity was compared to various immunological (sIgE, tIgE, basophil CD63 
response, baseline tryptase, and skin tests), patient-specific (age, sex, cardiovascular conditions and medications, and other allergic diseases), and sting-specific factors (anaphylaxis 
severity, time interval to onset of symptoms, and absence of cutaneous symptoms).
Results: Twenty-three patients (24.7%) experienced mild SRs and 13 patients (14%) severe SRs. In five patients with severe SRs the build-up was stopped. High basophil allergen 
sensitivity, evaluated as dose-response curve metrics of EC15, EC50, CD-sens, AUC, or the response to submaximal 0.01 µg/ml of venom concentration, was the most significant risk 
factor and only independent predictor of severe SRs and/or build-up stop. Time interval of less than 5 minutes after sting to onset of symptoms and lower specific IgEs to rApi m 1 
were also associated with severe SRs. There was no difference in other immunological, patient-specific or sting-specific factors, including the baseline trypates. None of the studied 
factors was associated with mild SRs.
Conclusion: High basophil allergen sensitivity phenotype was a major indicator of severe adverse SRs during the build-up phase of honeybee VIT. Before honeybee VIT, measurement 
of basophil allergen sensitivity should be used to identify patients with a high risk for severe side effects.

P.D.05.09
Conversion of Der p 23, a new major house dust mite allergen, into a hypoallergenic vaccine

S. Banerjee1, M. Weber1, K. Blatt2, I. Swoboda1, M. Focke-Tejkl1, P. Valent2, R. Valenta1, S. Vrtala1,3; 
1Department of Pathophysiology and Allergy Research, Vienna, Austria, 2Division of Hematology and Hemostaseology, Department of Internal Medicine I, Medical University of Vienna,, 
Vienna, Austria, 3Christian Doppler Laboratory for the Development of Allergen Chips, Vienna, Austria.

Der p 23, a new, major house dust mite (HDM) allergen which is recognized by more than 70% of HDM-allergic patients has high allergenic activity and therefore must be considered 
as an important component for HDM-specific immunotherapy. We constructed and characterized a hypoallergenic Der p 23 vaccine for HDM immunotherapy. Three non-allergenic 
peptides of Der p 23 (P4, P5) and P6, a mutant peptide containing serines instead of cysteins were identified. Peptides were fused to the hepatitis B virus-derived PreS domain as 
recombinant fusion proteins (i.e., PreS-2XP4P5 and PreS-4XP6) which were expressed in Escherichia coli and purified to homogeneity. PreS-2XP4P5 as well as PreS-4XP6 showed 
no relevant IgE reactivity and exhibited considerably reduced allergenic activity in basophil activation tests using blood from HDM allergic patients compared to Der p 23. Upon 
immunization of rabbits, only PreS-2XP4P5 induced high levels of Der p 23-specific IgG antibodies that inhibited binding of patients’ IgE to Der p 23 comparable to IgG antibodies 
induced with Der p 23. Additionally, IgG antibodies induced with PreS-2XP4P5 inhibited Der p 23-induced basophil activation comparable to IgG antibodies induced with Der p 23. 
Compared to Der p 23, PreS-2XP4P5 induced lower T-cell proliferation but higher levels of the tolerogenic cytokine IL-10 and the Th1 cytokine IFN-gamma in PBMCs from HDM 
allergic patients, indicating an immunomodulatory capacity of the fusion protein. Therefore, PreS-2XP4P5 represents a promising candidate for immunotherapy of HDM allergic 
patients.
Supported by FWF grants F4602, F4605 and F4611 and the Christian Doppler Research Association, Austria.

P.D.05.10
Allergen-specific immunotherapy (SIT) induce sialylated immunosuppressive IgG antibodies

J. Hobusch1, C. M. Oefner2, A. Winkler2, C. Hess2, W. Pfützner3, C. Möbs3, A. Petersen4, U. Jappe4, D. Petzold5,2, Y. Bartsch1, M. Ehlers1,2; 
1Institute for Inflammation Research, University of Luebeck, Luebeck, Germany, 2German Rheumatism Research Center, Leibniz Institute, Berlin, Germany, 3Depatment of Dermatology 
and Allergology, Phillips University, Marburg, Germany, 4Depatment of Clinical & Molecular Allergology, Research Center Borstel, Borstel, Germany, 5Charité University Medicine, Berlin, 
Germany.

The inflammatory or anti-inflammatory potential of IgG subclass antibodies is determined through the crosslinking of activating and inhibitory receptors. The effector potential of 
IgG antibodies thereby dependents on the N-glycosylation pattern of their Fc part: agalactosylated (non-galactosylated and non-sialylated; G0) IgGs are pro-inflammatory whereas 
galactosylated and sialylated IgG antibodies have an immunosuppressive effect.
Recent studies of our research group have shown that successful tolerance induction with protein antigens leads to the formation of plasma cells with high levels of α2,6-
sialyltransferase producing sialylated IgG antibodies in mice. Furthermore, sialylated murine IgG1 antibodies against ovalbumin (OVA) have been capable to reduce allergic airway 
inflammation in an OVA-dependent mouse model in an antigen-specific manner.
Allergen-specific immunotherapy (SIT) to treat IgE-mediated birch pollen allergy is associated with the induction of high levels of allergen-specific human IgG1 and IgG4 antibodies. 
We analyze whether Bet v 1 (major allergen of birch pollen)-specific serum IgG produced during acute allergic reactions or during SIT differs in their Fc glycosylation pattern and in 
their corresponding pro- or anti-inflammatory effect on effector cells. First results showed that a successful SIT leads to the production of sialylated Bet v 1-specific IgGs suggesting 
that sialylated IgG antibodies are involved in the SIT-induced tolerance induction.

P.D.05.11
IgG4, but not IgG1, drive macrophages to release cortisol and IL-10 - implications in the mechanism of allergen immunotherapy

R. Bianchini1, F. Roth-Walter1, L. Glenk1, R. Palme2, G. Roth3, G. Hofstetter1, S. Wagner1, K. Hufnagl1, E. Jensen-Jarolim1,4; 
1Dept. of Comparative Medicine, Messerli Research Institute, University of Veterinary Medicine Vienna, Medical University Vienna and University Vienna, Vienna, Austria, 2Unit of Physiology, 
Pathophysiology and Experimental Endocrinology, University of Veterinary Medicine Vienna, Vienna, Austria, 3Dept. of Anesthesiology, General Intensive Care and Pain Medicine, Medical 
University Vienna, Vienna, Austria, 4Dept. of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University Vienna, Vienna, Austria.

Introduction: Allergic responses to harmless environmental antigens result in a T-helper type 2 (Th2) inflammatory reaction triggered by allergen specific IgE.
Allergen specific immunotherapy (SIT) is currently the only curative treatment of IgE-mediated allergic diseases. Specifically the increases of allergen specific IgG4 antibodies during 
treatment as well as induction of T- and B-regulatory cells are hallmarks of SIT. Less focus is given on the possible interference of IgG4 with innate immune cells such as macrophages 
being an important source of the natural anti-inflammatory hormone cortisol. We therefore evaluated the effect of IgG4 on the cortisol secretion of macrophages in a Th2 polarized 
activation state (M2).
Methods & Results: To induce M2-like polarization, monocyte-derived macrophages (MDMs) or monocyte differentiated cell line (THP-1) were treated with M-CSF and LPS (subtype 
M2b) or IL-4/IL-13 (M2a) respectively in the presence of plate-fixed IgG1 or IgG4. Only when co-incubated with IgG4, an increase of cortisol production was observed in M2b cells, 
whereas IgG1 or medium alone had no such effect. Moreover, M2a cells co-incubated with IgG4 showed a higher level of IL-10 production in comparison with IgG1 or medium alone 
treated cells.
Conclusion: Our studies elucidate that type of IgG subclasses raised during an immune response critically determine the macrophage response: only the IgG4 subclass is able to induce 
via cortisol secretion an immunosuppressive, and via IL-10 a tolerogenic environment. We conclude that an effective induction of IgG4 and its interaction with the innate macrophages 
may be crucial for the clinical efficacy of SIT.
Supported by Austrian Science Fund FWF project SFB F4606-B19.

P.D.05.12
PACIFIC (Prospective Allergy and Immune Function Cohort): Induction of Th2 associated regulatory T cells during specific immunotherapy

K. Dietz1, U. Zissler1, F. Braza1, K. Suttner1, F. Guerth1, Z. Hajdu2, C. Schmidt-Weber1, A. Chaker1,2; 
1ZAUM - Centre of Allergy and Environment, Technische Universität München (TUM), Helmholtz Centre Munich and member of German Centre for Lung Research (DZL), München, Germany, 
2Department of Otolaryngology, Allergy Section, Klinikum Rechts der Isar, Technische Universität München (TUM), München, Germany.

Background: Allergen Immunotherapy (AIT) is the only disease-modifying therapy available for allergic diseases, such as allergic rhinitis, allergic asthma and hypersensitivity 
reactions. While successful immunotherapy is associated with the induction of Tregs and a decreased Th2 profile it remains unclear whether changes in the T cell compartment can be 
used as an early prognostic marker for the outcome of the AIT.
Aim: Monitoring the changes in the peripheral T cell compartment during AIT
Methods: We monitored n=57 grass-pollen allergics during the course of pre-seasonal subcutaneous immunotherapy. Along with clinical read outs, PBMCs were isolated from the 
patients and flow cytometry staining using 2 panels with at least 12-parameters was performed to phenotype the peripheral T cell compartment.
Results: During AIT we could detect changes in the peripheral T cell compartment. We observed an increase of CD4(+)CD45RA(-)CD39(+) cells (panel1 stained) and of CD4(+)
CD45RA(-)CD27(+/-)CCR4(+) cells (panel2 stained). Cluster analysis of the data helped to identify 8 patients, where CD4(+)CD45RA(-)CD39(+) cells and CD4(+)CD45RA(-)CD27(-)
CCR4(+) cells increased. We currently examine in these patients the induction of CD4(+)CD45RA(-)CD27(-)(CD39+)CCR4(+) cells.
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Conclusion: The results indicate an increase in the regulatory T cell compartment and in the compartment of T cells associated with Th2 immune responses. Cluster analysis of data 
helped to identify patients that exhibit a more pronounced effect, discovering 8 patients with an increase of a likely Th2 associated regulatory T cell compartment. However clinical 
data is only available for the patients on long-term monitoring. Further follow-up may reveal potential correlation of therapeutic response and T-cell markers.

P.D.05.13
Single allergen-induced oral tolerance inhibits airway inflammation in conjugated allergen immunized mice

C. H. Chien1, H. H. Yu2, B. L. Chiang1,2; 
1Graduate Institute of Immunology, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Department of Pediatrics, College of Medicine, National Taiwan University, Taipei, 
Taiwan.

Introduction: Oral tolerance has been considered as the result of a number of protective mechanisms. However, the detailed mechanisms of oral tolerance are yet to be defined 
especially the non-antigen-specific regulation.
Materials and Methods: We aimed to study whether a single allergen-induced oral tolerance would modulate the immune responses to other related allergens that were primed 
together with the orally treated allergen. We investigated whether oral administration of a single antigen would inhibit the other antigen induced airway inflammation in conjugated 
antigen-sensitized mice.
Results: We found that oral administration of ovalbumin (OVA) was able to prevent the immune responses to β-lactoglobulin (BLG) in BLG-conjugated OVA (B-O) sensitized mice and 
vice versa. Oral administration of antigen improved the suppressive potential of CD4+CD25+ T cells to inhibit non-antigen-specific T cell proliferation. We found that B cell-induced 
regulatory T (referred to as Treg-of-B) cells showed several similarities with orally treated CD4+CD25+ T cells, including the expression of inducible T-cell co-stimulator (ICOS) and 
programmed cell death 1 (PD1), the production of IL-10 and TGF-β, and the non-antigen-specific suppressive ability and might play a role in the sophisticated mechanism of oral 
tolerance.
Conclusions: These results suggested that non-antigen-specific regulatory effect of oral tolerance could be detected in the condition that active Treg cells and effector T cells 
concurrent in the same position; thus, non-antigen-specific regulation of oral tolerance could more clearly detected in conjugated antigen-sensitized mice.

P.D.05.14
Non interventional 2 year study of sublingual immunotherapy (SLIT) in children with allergic rhinitis and asthma

I. Filipovic1, M. Stojanovic2, D. Filipovic3; 
1Faculty of Medical Science, Kragujevac, Serbia, 2Clinic of Allergy and Clinical Immunology, Clinical Center of Serbia,, Belgrade, Serbia, 3Emergecy institute Belgrade, Belgrade, Serbia.

Introduction: The aim of this non-intervention, non-control study was to document the clinical implication of allergen specific drops on symptom severity and medication in children 
with allergic rhinitis and asthma.
Methods: In this observational, cross sectional study we have collected information from 34 children with AR or/and asthma on SLIT drops. During the follow up period the patients 
rate their symptoms (rhinitis, conjunctivitis, asthma and atopic dermatitis) as combined score of severity - traditional symptom score assessment (graded from 0 to 3) plus recording 
of doses of symptomatic medications. The beneficial effects of SLIT on asthma and rhinitis scores and medication use have been observed for two consecutive years of treatment.
Results: Both asthma and rhinitis scores were decreased significantly (p< 0,001) during the first year of treatment, with the tendency of further decrease in the second year of follow 
up period. The most important effects of SLIT were observed for the symptom of wheezing and night cough (X2=56,790; p<0,001, X2=56,142; p<0,001). On the other side the biggest 
success of SLIT for rhinitis symptoms were detected for nasal congestion and rhinorrhea (X2=43,607; p<0,001, X2=41,809; p<0,001). No differences have been detected for ocular and 
symptoms of atopic dermatitis. Additional significant improvements were also observed for symptomatic medication: antihistaminic: X2=32,774; p<0,001, inhalation corticosteroids: 
X2=30,022; p<0,001, intranasal corticosteroids: X2=30,785; p<0,001, beta2agonist Q =28,783; p<0,001, LTRA: Q =12,000; p=0,002.
Conclusion: The results of this study indicate favorable clinical efficacy of SLIT drops in children with asthma and allergic rhinitis.

P.D.06 Cancer Immunotherapy - Part 1

P.D.06.01
Redirection of potent anti-viral CD8 T-cell immunity as a novel immunotherapeutic strategy against cancer

L. Morton, D. Millar, M. C. Gaspar, P. Mistry, M. Cobbold; 
University of Birmingham, Birmingham, United Kingdom.

Redirected viral immunotherapy (RVI) involves redirecting potent cytomegalovirus (CMV)-specific CD8 T-cell responses towards cancer using an antibody-peptide-epitope-conjugate 
(APEC). APEC is a novel immunotherapeutic agent that empowers monoclonal antibodies to modify the antigen expression profile of tumours through delivery of CMV-epitopes at 
the cell surface. Once antibody has bound to its specific target, an incorporated proteolytic cleavage site, within the conjugated peptide, ensures CMV-epitopes are released after 
cleavage by cancer-associated proteases. Released CMV-epitopes can then bind to MHC complexes at the tumour cell surface and be presented to and recognised by CMV-specific 
CD8 T-cells. Here, an APEC therapeutic for chronic lymphocytic leukaemia (CLL) was developed and redirection of CLL derived CMV-specific T-cell function was assessed.
Initially, an optimal cleavage sequence targeted by CLL was identified, by screening 20 CLL patient samples with 190 proteolytic cleavage sites, and incorporated into a peptide 
sequence containing CMV-epitope NLVPMVATV 495-503. This was then conjugated to CD20-targeting monoclonal antibody, Rituximab, and used as an APEC therapeutic for CLL.
Next, anti-viral immunity in patients with CLL was examined and functional virus-specific CD8 T-cell responses were detected against immunodominant CMV epitopes. Selected NLV-
specific CD8 T-cells, from CLL patients, could be expanded in vitro and were able to recognise and kill APEC-treated lymphoblastoid-cell-lines (LCL).
Finally, CLL derived NLV-specific CD8 T-cells were able to up-regulate CD107a and produce IFNγ and TNFα in response to APEC-treated autologous primary tumour. Initial data 
demonstrated CLL-derived CMV-specific T-cells are functional and can be redirected toward autologous primary CLL in vitro using APEC therapeutics.

P.D.06.02
Activation of CD8+ effector memory T cells and the control of myeloid-derived suppressor cells promote protection against HPV-16-associated tumors

M. O. Diniz, N. S. Sales, J. R. Silva, L. C. Ferreira; 
Institute of Biomedical Sciences, Univerity of Sao Paulo, Sao Paulo, Brazil.

Introduction: Active immunotherapeutic approaches against cancer tested in clinical trials have been shown to induce cellular or humoral immune responses; however, thus far, the 
observed clinical outcomes have not ensured their recommendation for clinical use. The induction of tumor-specific CD8+ T cells, although required for the clearance of most solid 
tumors, showed to be insufficient for the development of a successful therapeutic vaccine.
Materials and Methods: In the present work, we characterized the CD8+ T cell population specifically involved in the control of tumor growth and the role of MDSCs in the effects 
induced by an antitumor therapeutic DNA vaccine targeting human papillomavirus type 16 (HPV-16)-associated tumors.
Results: Vaccine administration to mice grafted with tumor cells expressing HPV-16 oncoproteins led to the activation of cytotoxic and high-avidity CD8+ T cells. Also, the 
induction of antigen-specific CD8+ T cells with an effector memory phenotype, corroborated with tumor protection. In addition, MDSC antibody depletion further enhanced the 
immunotherapeutic effects of the vaccine, resulting in the complete eradication of tumor cells.
Conclusions: Collectively, the present results indicate that the simultaneous control of MDSCs and activation of high-avidity tumor-specific effector memory CD8+ T cells are key 
features for tumor protection by antitumor immunotherapeutic approaches and deserve further testing under clinical conditions.

P.D.06.03
Proteomic analysis of a heat-conditioned cancer cell lysate used for DC-based immunotherapy

F. González1, C. Pereda1, A. Chernobrovkin2, C. Fuentes1, J. López1, F. Salazar-Onfray1, R. Zubarev2; 
1Millennium Institute on Immunology and Immunotherapy, University of Chile, Santiago, Chile, 2Department of Medical Biochemistry and Biophysics, Karolinska Institute, Stockolm, 
Sweden.

Autologous dendritic cells (DCs) loaded with tumor-associated antigens (TAAs) have emerged as a promising immunological tool for cancer therapy due to their ability to stimulate 
the antitumor response and trigger the generation of immunological memory in cancer patients. We have recently shown that DCs loaded with an allogeneic tumor cell lysate 
(TRIMEL) can induce a potent immunological response in melanoma patients. Our results have shown that TRIMEL works as a source of TAAs, however it also contains other 
molecules, specific damage associated molecular patterns (DAMPs), which cooperate in DC maturation improving their capacity as antigen presenting cells. Our aim was to 
characterize the proteomic profile of TRIMEL with and without heat activation, in order to identify new DAMPs from biologically relevant protein candidates. Five independently 
produced batches of TRIMEL, with and without heat activation at 42°C for 1 hour were prepared. Samples were digested and a high-throughput proteome analysis to over >5000 
proteins was performed. The raw data acquired was analyzed using MaxQuant software for peptide and protein identification. Our result showed 71 up-regulated proteins from 
TRIMEL under heat-shock treatment. Some of the up-regulated proteins were: Eukaryotic translation initiation factor family proteins, haptoglobin, and UTP--glucose-1-phosphate 
uridylyltransferase, among others. Some of these proteins will be considered as putative DAMPs for further immunological analysis. Identification of new DAMPs from cancer 
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cells, will allow a better understanding of DCs activation during antitumor response and, in turn assist the development of improved and more effective approaches in cancer 
immunotherapy.
Funded by grant FONDECYT 11130607

P.D.06.04
Linking Glioblastoma Multiforme microRNA profiles with a potential susceptibility to Dendritic Cell-based cancer immunotherapy

F. Erhart1, A. M. Dohnal1, M. Hackl2, J. Hainfellner3, R. Reitermeier4, T. Felzmann4, C. Visus4; 
1CCRI St. Anna Childrens’ Cancer Research Institute, Vienna, Austria, 2TAmiRNA GmbH, Vienna, Austria, 3Institute of Neurology, Medical University of Vienna, Vienna, Austria, 4Activartis 
Biotech GmbH, Vienna, Austria.

Glioblastoma Multiforme (GBM) is the most frequent and most aggressive brain cancer in adults. In children it accounts for 7-9% of all central nervous system tumors and can thus 
be regarded as an orphan disease. Currently, a phase II clinical trial of a novel, Dendritic Cell (DC)-based immunotherapy against GBM, developed by the CCRI, is being conducted on 
more than 80 adult patients. Our treatment approach makes use of autologous, tumor antigen-pulsed DCs. While final results of the trial are still pending, preliminary data already 
allows grouping patients into long-term and short-term survivors. Using miRNA sequencing of tumor tissue from 16 study patients, we recently identified miRNAs with a differential 
regulation in the treatment group long-term survivors as opposed to the control group long-term survivors. Among them are miRNAs with a known association with brain cancer. 
MiR-216 (up-regulated) is the one with the highest difference in treatment versus control. In general, miR-216 has so far only been briefly mentioned in supplementary tables of 
two publications about miRNAs found in GBM samples. However, no publications regarding its regulatory targets in GBM cells could be identified. Its function in GBM is completely 
unknown. Our sequencing data is the first hint at its connection with susceptibility to immunotherapy in GBM. Further experiments will clarify its regulatory targets in GBM tissue and 
its specific biological role.

P.D.06.05
Early DC and NK cell activation during the anticancer therapeutic response induced by TNFa tumor vessel delivery and melphalan

E. Balza1, S. Zanellato2,3, A. Poggi4, D. M. Noonan2,5, A. Rubartelli1, L. Mortara2; 
1Laboratory of Cell Biology, Department of Translational Oncology, IRCSS AOU San Martino-IST, Genova, Italy, 2Department of Biotechnology and Life Sciences, University of Insubria, 
Varese, Italy, 3Department of Surgical and Morphological Sciences, University of Insubria, Varese, Italy, 4Unit of Molecular Oncology and Angiogenesis, IRCCS AOU San Martino-IST, Genova, 
Italy, 5Science and Technology Center, IRCCS MultiMedica, Milano, Italy.

Introduction: A systemic administration of L19mTNFα selectively targets the tumor vasculature, and in combination with melphalan is able to induce a long-lasting therapeutic 
response in different murine tumor models. The cured mice acquire long-lasting immune memory and tumor-specific T cell-based immune responses.
Materials and Methods: The combined treatment was exploited to determine the role of DC, NK and macrophages in WEHI-164 and C51 tumors.
Results: We found that 38h after L19TNFα/melphalan treatment in the WEHI-164 (85% of cured mice), tumor-derived lymph nodes (TDLN) display an increased number of mature 
CD40+CD86+ DC, functional NK cells, CD4+ and CD8+ T cells as compared to LN of untreated mice. In the spleens of treated WEHI-164-bearing mice, we also observed TH1 cell 
polarization, CD8+ T cell activation and an increase in cytotoxic NK cells. With L19TNFα/melphalan treatment, increased DC were found among the immune cells infiltrating the 
tumors as compared to control mice early on after the combined treatment. Otherwise, in the TDLN of treated C51 tumor-bearing mice (33% of cured rate), neither a significant influx 
of mature DC, nor activation of NK cells was observed. In the spleens there was no activation of NK cells and a high MDSC population. In both tumor models, a significant decrease of 
infiltrating M2-type macrophages was observed after the treatment.
Conclusions: These results strongly suggest that the success of L19TNFα/melphalan is related, in addition to the previous reported T cell responses, to the early activation and 
polarization of innate immune cells, in particular DC and NK cells.

P.D.06.06
Effect of TRIMEL’s fractions on clinically effective Dendritic Cells against melanoma

F. Falcón-Beas1,2,3, J. Gatica1,2,3, I. Flores1,2,3, N. Meza1,2,3, C. Falcón-Beas1,2,3, P. Cabané4, F. Salazar-Onfray1,2,3, M. N. López1,2,3; 
1Faculty of Medicine, University of Chile, Santiago, Chile, 2Institute of Biomedical Sciences, Faculty of Medicine, Universidad de Chile, Santiago, Chile, 3Millennium Institute on Immunology 
and Immunotherapy, Universidad de Chile, Santiago, Chile, 4Clinical Hospital, University of Chile, Santiago, Chile.

Introduction: Melanoma is the most aggressive skin tumour with few clinically effective therapies in advanced stages. We’ve developed a Dendritic Cell (DCs) based immunotherapy 
(TAPCells) against Melanoma. These DCs are stimulated with a melanoma cell lysate called TRIMEL, which contains Antigens and DAMPS and act as a potent maturation stimulus for 
DCs. The overall effect of TRIMEL’s peptides and lipids of this lysate hasn’t yet been assayed. We aim to study the different components of TRIMEL and their effect on DCs in order to 
isolate and improve the maturation and antigen presenting properties of TAPCells.
Methods: TRIMEL’s peptidic and lipidic fractions were isolated using a density gradient based on methyl terbutil ether, methanol and water. Then PBMC derived DCs were stimulated 
with peptides and different concentration of lipids and CD86, CD80, PD-L1, CD40, CD83, CCR7, CD1d, HLA-I and HLA-II expression were measured by flow cytometry. Culture between 
DCs and lymphocytes were made and IFN-γ, IL-4, IL-17 and FOX-P3+ cells were analyzed by flow cytometry.
Results: DCs stimulated with the peptidic fraction and not the lipidic fraction had a higher expression of CD86, CD80, CD83, CD40, CCR7 and PD-L1 and induced a higher proportion of 
TH1, TH2 and TH17 cell profile.
Discussion: TAPCells are a clinically effective immunotherapy, but the effect of different fraction of this, or any other tumour lysate hasn’t been studied. Peptidic fraction of TRIMEL 
has the capability of maturating DCs, but the effect that these DCs may have on T cell effector profiles hasn’t been fully studied.

P.D.06.07
Allogeneic activated NK cells from healthy donors are effective against chemoresistant bladder cancer stem cells

M. Ferreira-Teixeira1,2, D. Paiva-Oliveira1,2, B. Parada1,3, F. Reis1,2, C. Gomes1,2,4, P. Rodrigues-Santos2,5; 
1Pharmacology and Experimental Therapeutics, IBILI - Faculty of Medicine, University of Coimbra, Coimbra, Portugal, 2CNC.IBILI - University of Coimbra, Portugal, Coimbra, Portugal, 
3Urology and Renal Transplantation Department - Centro Hospitalar Universitário de Coimbra, Coimbra, Portugal, 4Center of Investigation in Environment, Genetics and Oncobiology 
(CIMAGO), Faculty of Medicine, University of Coimbra, Coimbra, Portugal, 5Institute of Immunology - Faculty of Medicine, University of Coimbra, Coimbra, Portugal.

According to current insights suggesting the efficacy of adoptive transfer of donor-derived natural killer (NK) cells against tumors, we hypothesized that these potent lymphocytes are 
effective in eradicating bladder cancer stem cells (CSCs) refractory to conventional chemotherapy.
We tested in vitro cytotoxicity of resting and IL-2-activated NK cells isolated from healthy donors and bladder cancer (BC) patients against two human BC cell lines and corresponding 
CSCs. NK cells were phenotypically characterized regarding expression of activating and inhibitory receptors. BC cells were analyzed for the expression of ligands interacting with NK 
receptors and susceptibility to chemotherapy.
BC cell lines contain a CSC-enriched subpopulation highly resistant to cisplatin and methotrexate as compared with parental cells. Both cancer subsets displayed higher expression 
of MICA/B, ULBP1, CD155 and CD112 ligands, elicited NK degranulation and cytokines release and were equally susceptible to lysis mediated by IL-2 activated NK cells from healthy 
controls. This effect was rather abolished after blockade of NKGD2 and DNAM-1 receptors. Stimulation with IL-2 increased NK activity through up-regulation of NKp46, NKp30, 
NKG2D and DNAM-1. Moreover, NK cells from BC patients display a reduced cytolytic activity against BC cells, an effect that was more pronounced against CSCs probably related 
with the decreased expression of the natural cytotoxicity receptors NKp30, NKp44 and NKp80. Allogeneic transplantation of IL-2 activated NK cells from healthy donors may 
represent an effective cell-based immunotherapeutic approach for patients with muscle-invasive BC were chemotherapy fails to eradicate CSCs.
Funding:FCT,COMPETE,QREN,FEDER - grant number Pest-C/SAU/UI3282, UID/NEU/04539/2013 and SFRH/BD/77314/2011) and European Astellas Foundation

P.D.06.08
Boosting the immunogenicity of an oncolytic vaccinia virus to enhance anti-tumor immunity

M. Hirvinen1, C. Capasso1, K. Guse2, M. Garofalo1, A. Vitale1, M. Ahonen2, L. Kuryk1, M. Vähä-Koskela3, A. Hemminki2, D. Greco4, V. Cerullo1; 
1Laboratory of ImmunoViroTherapy, Division of Pharmaceutical Biosciences, Faculty of Pharmacy, University of Helsinki, Helsinki, Finland, 2Cancer Gene Therapy Group, Department of 
Pathology and Transplantation laboratory, Haartman Institute, University of Helsinki, Helsinki, Finland, 3Institute of Biotechnology, University of Helsinki, Helsinki, Finland, 4Finnish Institute 
of Occupational Health, Helsinki, Finland.

In oncolytic virotherapy the ability of the virus to activate immune system against tumor is nowadays generally understood to be the major mechanism to fully fight the cancer and 
to achieve long-term anti-tumor effects. Vaccinia viruses (VV) are immunosuppressive viruses encoding genes for neutralization of the host immune responses. To overcome this 
problem, we developed an oncolytic VV that expresses intracellular pattern recognition receptor DAI to obtain a self-immuno-boosting system to activate the immune responses in 
the tumor. DAI (DNA-dependent activator of IFN-regulatory factors) is a cytosolic dsDNA sensor and a potent activator of innate immune responses. We showed that infection with 
DAI-expressing VV increases expression of several genes related to important immunological pathways. Treatment with DAI-armed VV resulted in significant reduction in the size of 
melanoma tumors in mice due to increased levels of anti-tumor T-cells in the tumors. When we re-challenged the mice with the same tumor, the DAI-VV treated mice rejected the 
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growth of the new tumor completely, which also indicates immunity established against the tumor. To even better illustrate the immunogenicity of our virus in vivo we performed 
studies in PBMC humanized mice - a model closer to human system. We showed enhanced control of human melanoma tumor growth and elevated levels of human T-cells in DAI-VV 
treated group of mice.
We conclude that expression of DAI by an oncolytic VV is a promising way to self-amplify immunostimulatory potency of oncolytic vaccinia virus to trigger the innate - and eventually 
the long-lasting adaptive immunity against cancer.

P.D.06.09
Heat Shock Conditionated Ovarian carcinoma cell lines lysate induces maturation and proinflamatory response on human Dendritic Cells

J. Gatica1,2,3, F. Falcón-Beas1,2,3, I. Flores1,2,3, C. Falcón-Beas1,2,3, A. Gleisner1,2,3, F. Salazar-Onfray1,2,3, M. N. López1,2,3; 
1Faculty of Medicine, University of Chile, Santiago, Chile, 2Institute of Biomedical Sciences, Faculty of Medicine, Universidad de Chile, Santiago, Chile, 3Millennium Institute on Immunology 
and Immunotherapy, Universidad de Chile, Santiago, Chile.

Introduction: Ovarian epithelial carcinoma is the most prevalent ovarian malignancy with a high mortality on advanced stages. We previously developed a clinically effective 
immunotherapy against melanoma based on DCs treated with heat shocked melanoma cells lysate (TRIMEL). Here we aim to evaluate the capability of a heat shocked conditioned 
ovarian epithelial carcinoma cells lysate (TRIO) on DCs and their effect on differentiating T cell into antitumoral profiles.
Methods: We differentiated DCs from Monocytes from PBMC of healthy donors. Ovarian cell lysates (TRIO) were used as maturation stimulus. Expression of coestimuatory molecules 
on DCs was evaluated using flow cytometry. Cytokine secretion was measured from supernatant of DCs and NIH3T3 CD40L+ cell line culture using the CBA kit (BD bioscience). Also, 
DCs and allogenic PBL were cultured for 5 days and T cells profiles were analyzed by flow cytometry.
Results: TRIO increased expression of CD83 and CD86 in a dose dependent manner similar to TRIMEL. Then, we found a higher expression of CD80, CD40, HLA-I, CCR7 and an increase 
on TNF-α and IL-6 secretion in TRIO DCs compared to tolerogenic and immature DCs. Finally, allogenic lymphocytes were cultured with TRIO DCs and a higher proportion of INFγ + 
and IL-17 + T cells was evidenced, in comparison to culture with tolerogenic DCs.
Discussion: DCs stimulated with TRIO develop a proinflamatory profile similar to TRIMEL, which make them a good candidate for a DCs based vaccination treatment for advance 
staged ovarian carcinoma patients, though further studies are needed to evaluate their clinical efficacy.

P.D.06.11
Vaccine-induced but not tumor-derived interleukin-10 dictates the efficacy of interleukin-10 blockade in therapeutic vaccination

D. Llopiz1,2, F. Aranda1, N. Díaz-Valdés1, M. Ruiz1,2, S. Infante1, V. Belsúe1, J. Lasarte1,2, P. Sarobe1,2; 
1Center for Applied Medical Research (CIMA), University of Navarra, Pamplona, Spain, 2IdiSNA, Instituto de Investigación Sanitaria de Navarra, Pamplona, Spain.

Blocking antibodies against immunosuppressive molecules have shown promising results in cancer patients. However, there are not enough data to define those conditions dictating 
treatment efficacy. In this scenario, IL-10 is a cytokine with controversial effects on tumor growth. Thus, our aim was to characterize in which setting IL-10 blockade may potentiate 
the beneficial effects of a therapeutic vaccine. In the IL-10-expressing B16-OVA and TC-1 P3 (A15) tumor models, therapeutic vaccination with tumor antigens plus the TLR7 ligand 
Imiquimod increased IL-10 production. Although blockade of IL-10 signal with anti-IL-10R antibodies did not inhibit tumor growth, when combined with vaccination it enhanced 
tumor rejection, associated with stronger innate and adaptive immune responses. Interestingly, a similar enhancement on immune responses was observed after simultaneous 
vaccination and IL-10 blockade in naive mice. However, when using vaccines containing as adjuvants the TLR3 ligand poly(I:C) or anti-CD40 agonistic antibodies, despite tumor IL-10 
expression, anti-IL-10R antibodies did not provide any beneficial effect on tumor growth and antitumor immune responses. Of note, as opposed to Imiquimod, vaccination with this 
type of adjuvants did not induce IL-10 and correlated with a lack of in vitro IL-10 production by dendritic cells. Finally, in B16-OVA-bearing mice, blockade of IL-10 during therapeutic 
vaccination with a multiple adjuvant combination with potent immunostimulatory properties but still inducing IL-10 led to superior antitumor immunity and complete tumor rejection. 
These results suggest that for therapeutic antitumor vaccination, blockade of vaccine-induced IL-10 is more relevant than tumor-associated IL-10.

P.D.06.12
Harnessing the phagocytic potential of tumor-associated macrophages using a novel bispecific antibody targeting CD19/CD47 to effectively promote treatment of B cell 
malignancies

V. Buatois, X. Chauchet, A. Papaioannou, L. Cons, L. Chatel, V. Moine, L. Broyer, N. Fischer, K. Masternak, M. Kosco-Vilbois, W. Ferlin, Z. Johnson; 
Novimmune S.A., Geneva, Switzerland.

Many cancers up-regulate the expression of CD47 in order to evade immune surveillance and killing. This ‘don’t eat me’ signal, mediated by the interaction of CD47 on the target cell 
and Signal Regulatory Protein Alpha (SIRPα) on myeloid cells, allows healthy cells to limit their elimination by macrophages and other innate immune cells. Development of anti-CD47 
monoclonal antibodies may be hindered due to the ubiquitous expression of CD47, leading to rapid drug elimination and haematological toxicity.
To overcome these liabilities, we have developed a low-affinity anti-CD47 antibody arm paired with a high affinity anti-CD19 arm in a fully human bispecific format (Κλ-body) for 
targeted blockade of the CD47-SIRPα interaction on B cells.
Using human B cell lymphoma lines, the Κλ-body demonstrated selective binding, targeted blockade of the CD47-SIRPα interaction and cell killing through antibody dependent 
cellular phagocytosis (ADCP). Following therapeutic treatment with the Κλ-bodies tumor stasis was achieved in the mouse xenograft model. Furthermore, we used this model to 
explore in vivo phagocytosis of tumor cells in the tumor microenvironment. We observed a higher frequency of tumor-associated macrophages which have phagocytosed tumor cells 
in the Κλ-body treated group.
Taken together, our efforts to explore a novel therapeutic bispecific format have demonstrated that combining an anti-CD47 arm with a high affinity arm for a tumor associated 
antigen lead to specific macrophage-mediated tumor cell killing and represent a novel way to harness the microenvironment for therapeutic benefit.

P.D.06.13
Preclinical activity of dasatinib in mantle cell lymphoma

A. Marcos Jiménez, A. De Rosendo Serrano, I. Portero Sainz, B. Colom-Fernández, F. Herrera, C. Muñoz Calleja; 
Instituto de Investigación Sanitaria Princesa, Servicio de Inmunología, Hospital Universitario La Princesa, Madrid, Spain.

Introduction: Dasatinib is a multikinase inhibitor against SRC family kinases, some of them implicated in BCR signaling pathways. Mantle cell lymphoma (MCL) is a B-cell lymphoma 
that involves peripheral blood in most patients. As dasatinib induces a transient lymphocytosis in chronic myeloid leukemia patients, we hypothesize that the drug has an effect in the 
lymphocyte recirculation by blocking the entrance of malignant cells to their sanctuary sites in lymph nodes, and leaving the cells in the blood stream to be targeted by other drugs.
Materials and methods: The effect of dasatinib was studied by treating Mino cells with dasatinib following Transwell assays towards the homing chemokines CCL19 and CCL21. Also 
the transendothelial migration (TEM) using human umbilical vein endothelial cells (HUVEC) was studied. The adhesion of Mino cells to HUVECs was assessed under physiological and 
inflammatory conditions. Finally, we analyzed the effect of dasatinib on molecules involved in rolling and tight adhesion.Results: Dasatinib reduces migration in both basal conditions 
(without chemoattractants, p=0.114), and towards CCL19 and CCL21 (p=0.028 and p=0.114). Similar trend was observed in TEM, where the migration was reduced in all conditions. In 
contrast, dasatinib did not affect the expression of adhesion molecules (CD49d, CD11a, CD44 and CD62L) or the adhesion of Mino cells to HUVECs.
Conclusions: Our results demonstrate that although the adhesion capacity is conserved, the cell intrinsic motility is affected by dasatinib, suggesting a role in MCL recirculation, and 
providing an alternative and attractive therapeutic mechanism of action for this lymphoma.

P.D.06.14
Delivery of dietary compound regulates MCP-1 in murine prostate cancer cells

M. K. Mishra1, J. Stokes III1, U. Singh2, E. Nyairo1, D. Dean1; 
1Alabama State University, Montgomery, AL, United States, 2University of South Carolina, Columbia, AL, United States.

Resveratrol (RES), a polyphenolic compound found in the skin of red fruits, exhibits anti-inflammatory, anti-oxidative, anti-cancer, and anti-proliferative characteristics. Monocyte 
chemo-attractant protein (MCP-1) is a chemokine, which recruits monocytes, neutrophils, and lymphocytes in response to trauma and proinflammatory cytokines such as TNF-α and 
alsp contributes to increased inflammation. MCP-1 has been implicated in mediating apoptosis by producing a proapoptotic protein designated MCP-induced protein (MCPIP). In this 
study, we hypothesized that the functionalization of RES with detonated nano-diamond (DND, hereafter called fDND) will enhance the effective delivery of RES to tumor cell and 
impact the modulation of molecular mechanisms in murine prostate cancer (PCa) cells. This hypothesis was tested on mouse PCa cell lines, derived from transgenic adenocarcinoma 
of mouse prostate (TRAMP), in C57/B6 mice. Interestingly, TRAMP-C1 and TRAMP-C2 form tumor while TRAMP-C3 fails to develop tumor. TRAMP cells were treated with different 
concentrations of fDND at different time points and analyzed for underlying cellular and molecular mechanisms such as cell viability/proliferation, mitochondrial membrane potential, 
cytokines and growth factors production. The initial results indicate that the fDND significantly induce molecular signatures in TRAMP-C3 cells in comparison with TRAMPC1 and C2. 
Interestingly, the level of MCP-1 was significant elevated in TRAMP C1 and C2 cells. Thus, suggesting a major role of MCP-1 in the regulation of cancer progression and clearance. This 
data also suggest that the effectiveness of dietary compounds can be enhanced by conjugating or functionalizing them with DND, which can be used as a therapeutic carrier.
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P.D.06.15
Sorafenib, nilotinib and dasatinib, but not sunitinib, decrease MDSC frequencies and function in vitro

A. Heine1, J. Schilling2, C. Llanto3, C. Kurts3, P. Brossart1, P. A. Knolle4, B. Höchst4; 
1Medical Clinic for Oncology, Bonn, Germany, 2Institute of molecular medicine, Bonn, Germany, 3Institute of experimental immunology, Bonn, Germany, 4Institute of molecular immunology, 
München, Germany.

Tyrosine kinase inhibitors (TKI) have become standard therapy in the treatment of several neoplastic diseases. However, TKIs not only exert effects on the malignant cell clone itself, 
but also affect immune cells and other healthy cells. MDSCs comprise a group of myeloid cells that are known to promote an immunosuppressive microenvironment and can highly 
confound antigen-specific anti-tumor immune responses.
We here investigate the effect of TKIs on the induction of MDSCs transdifferentiated from mature human monocytes using an in vitro model of MDSC induction through hepatic 
stellate cells.
We found that frequencies of CD14+HLA-DR-/low MDSCs were significantly and dose-dependently reduced in the presence of dasatinib, nilotinib and sorafinib, whereas sunitinib had 
no effect on the induction of monocytic MDSCs. Of note, these regulatory effects on MDSCs were only observed when TKIs were present during the early induction phase of MDSCs, 
whereas already induced MDSCs were not further influenced by the later addition of TKIs. Next, functional analysis was performed by co-culturing isolated, TKI-treated MDSCs with 
activated T cells for 4 days. MDSCs treated with sorafenib, nilotinib or dasatinib, but not sunitinib, showed decreased suppressive capacity in regard to CD8 T cell proliferation.
Our results indicate that sorafenib, nilotinib and dasatinib, but not sunitinib, decrease MDSC frequencies and function in vitro. Therefore, concomitant treatment of cancer patients 
with these compounds could modulate the success of immunotherapeutic approaches.

P.D.06.16
Ipilimumab reshapes T cell memory subsets in melanoma patients with clinical response

J. Felix1, J. Lambert2, C. Pages3, H. Guermouche1, I. Sidina3, R. Porcher2, D. Jorge Cordeiro1, G. Maki1, M. Viguier3, E. Maubec4, A. Toubert1, C. Lebbé3, H. Moins-Teisserenc1; 
1INSERM U1160, Hôpital de Saint-Louis, Paris, France, 2Laboratoire de Biostatistiques, Hôpital de Saint-Louis, Paris, France, 3Service de Dermatologie, Hôpital de Saint-Louis, Paris, France, 
4Service de Dermatologie, Hôpital Bichat, Paris, France.

CTLA-4 is the main negative regulator of T cell mediated antitumor immune responses. Treatment with Ipilimumab, a humanized anti-CTLA-4 mAb, was shown to provide increased 
survival in patients with melanoma. However, only a subset of patients benefit ant it is therefore important to identify prognostic immunological correlates of clinical endpoints. 
77 patients with stage III or IV melanoma were treated with ipilimumab every 3 weeks, during 9 weeks. Blood samples were collected at week 0, 3, 6, 9, 12. The clinical response 
was assessed at week 16. Lymphocyte phenotyping was performed on fresh blood samples. The median follow-up was 28 months with a median survival of 7 months, which was 
significantly improved when the absolute lymphocyte count (ALC) at the baseline was above 1000/uL. In addition ALC was predictive of disease control (DC) at week 16. Ipilimumab 
had a global effect on central, transitional and effector memory T cell subsets, with a marked increase of these populations between week 0 and 3 in patients with DC. In addition, 
higher proportions of Eomes+, Ki67+ and Granzyme B+ T cells were observed. These changes were associated with a significant decrease in the proportion of stem cell memory T 
cells (TSCM). These results suggest that Ipilimumab is able to reshape the memory subset at early time points and provide new insights into the mechanisms of memory T cell subset 
expansion with the potential involvement of TSCM.

P.D.06.17
Immunotherapy of Merkel Cell Carcinoma by DC vaccination against the large T antigen of the Merkel Cell Polyomavirus

K. F. Gerer1,2, G. Schuler1, N. Schaft1, J. Dörrie1, S. Hoyer1; 
1Universitätsklinikum Erlangen, Department of Dermatology, Erlangen, Germany, 2Friedrich-Alexander Universität Erlangen-Nürnberg, Department of Genetics, Erlangen, Germany.

The Merkel cell polyomavirus (MCV) is associated with the accruement of Merkel cell carcinoma, for which no sufficient therapy is currently available. We intend to treat these tumors 
with therapeutic dendritic-cell (DC) vaccines to generate efficient tumor-specific cytotoxic T cells. MCV can integrate into the host cell genome and express a truncated form of its 
large T (LT) antigen, which is the oncogenic driver. The LT antigen is very promising, because it is “foreign” and thus not exposed to self-tolerance mechanisms and similar in different 
patients. Moreover, its role as oncogenic driver reduces the rise of antigen-loss variants. We observed that cocktail-matured (cm) DCs require further activation signals to induce 
potent responses and a long-lasting memory. We provided this activation by constitutively active mutants of NF-κB signaling pathway components (caIKKs). We co-electroporated 
cmDCs with mRNA coding for caIKK and LT, or LT-DCLamp antigen - the latter to permit MHC class II presentation. These transfected cmDCs were used to stimulate autologous 
CD8+ T cells or a mixture of CD4+ and CD8+ T cells to measure their ability to induce antigen-specific immune responses against LT antigens. After two rounds of stimulation, T cells 
stimulated with the LT- or LT-DCLamp-transfected cmDCs, recognized the antigen. Thus, the transfected cmDCs presented antigen epitopes, which were immunogenic and efficiently 
induced T-cell responses. In conclusion, we now possess technical prerequisites to take this method into the clinic. This approach offers a new promising treatment option for a disease 
without a currently approved standard therapy.

P.D.06.18
Inhibiting the IFNAR receptor increases antitumor potency of mRNA vaccines

A. De Beuckelaer1, C. Pollard1,2, S. De Koker1, J. Grooten1; 
1Ghent University, Ghent, Belgium, 2Institute of Tropical Medicine, Antwerp, Belgium.

Introduction: Suboptimal antigen expression levels remains a major limitation for successful mRNA-based cancer vaccines to boost antitumor immunity. This is partly due to the 
induction of type I interferon (type I IFN)-mediated antiviral responses which inhibit antigen-mRNA translation. In this study, we characterized the role of IFN-α/β signalling on the 
functionality of mRNA vaccine-induced T cell responses.
Material and Methods: WT and IFNAR-/- (IFN-α/β receptor-/-) mice were immunized with OVA-encoding mRNA-DOTAP lipoplexes in absence or presence of the IFNAR blocking 
antibody (MAR1-5A3). The effects on cytotoxic CD8+ T cell responses and tumor growth were determined in a prophylactic and therapeutic B16.OVA melanoma model.
Results: Type I IFNs negatively interfere with the evoked antigen-specific cytotoxic T cell responses after lipid-based mRNA vaccination. By co-formulating OVA-mRNA and the IFNAR 
blocking antibody we obtained higher expression levels of the antigen, stronger OVA-specific CD8+ T cell responses and consequently increased antitumor activities in response to 
immunization.
Conclusion: We have explored whether temporarily interfering with the type I IFN response at the time of mRNA vaccination increases its potential to induce protective immunity 
against the highly aggressive B16 melanoma model.

P.D.06.19
Overcoming multidrug resistance with inhibitor of ABC transporters bound to HPMA copolymer carrier as a potential therapeutic approach for treatment of chemoresistant 
cancer

L. Sivak1, V. Subr2, K. Ulbrich2, M. Kovar1, B. Rihova1; 
1Institute of Microbiology of the ASCR, v. v. i., Prague, Czech Republic, 2Institute of Macromolecular Chemistry of the ASCR, v. v. i., Prague, Czech Republic.

A significant problem in cancer chemotherapy is that even originally very sensitive tumors become resistant to the effects of cytostatic drugs. This phenomenon has been described 
as multidrug resistance (MDR) and is defined as a resistance of tumor cells to the cytostatic and cytotoxic actions of multiple, structurally dissimilar and functionally divergent drugs 
commonly used in cancer chemotherapy.
The aim of the study was to examine the potential of novel polymeric therapeutics based on N-(2-hydroxypropyl)methacrylamide (HPMA) copolymers bearing either anticancer drug, 
inhibitor of ABC transporters or both, for overcoming MDR mediated by P-gp in doxorubicin (Dox) resistant cell line P388/MDR. Series of low-molecular weight inhibitors reversin 121 
(R121) and ritonavir (RIT) and their derivatives were tested for their ability to block the P-gp efflux pump. 5-methyl-4-oxohexanoyl R121 (MeOHe-R121) and 5-methyl-4-oxohexanoyl 
RIT (MeOHe-RIT) showed the highest inhibitory activity out of all the tested derivatives. These derivatives were consequently conjugated to the HPMA copolymer carrier. Conjugate 
P-Ahx-NH-N=MeOHe-R121 showed superior ability to sensitize P388/MDR cells in a dose-dependent manner and achieved almost 50-fold increase of cytostatic activity of Dox. 
Conjugate P-Ahx-NH-N=MeOHe-RIT at the highest tested concentration was able to increase the cytostatic activity of Dox more than 50 times. Finally, the cytostatic activity of 
HPMA copolymer conjugate P-Ahx-NH-N=MeOHe-R121(Dox) bearing both Dox and P-gp inhibitor MeOHe-R121 bound via pH-sensitive hydrazone bond was almost 45 times higher 
than that of the conjugate bearing only Dox in P388/MDR cells.
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P.D.06.20
The Efficient Generation of Immunocompetent Dendritic Cells from Leukemic Blasts in Acute Myeloid Leukemia: A Local Experience

K. Bagheri1, A. A. pourfathollah1, K. Alimoghadam2, Z. M. Hassan1, J. Hdjati3, S. Moazzeni1; 
1Tarbiat Modares University, Tehran, Iran, Islamic Republic of, 2Hematology, Oncology and Bone Marrow Transplantation Research Center, Shariati Hospital, Tehran University of Medical 
Sciences, Tehran, Iran, Islamic Republic of, 3Department of Immunology, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of.

Dendritic cells (DCs) are the most important antigen presenting cells with potentially useful applications in cancer immunotherapy. Despite obvious progress in DC-based 
immunotherapy, some discrepancies were reported in differentiation potential of AML blasts from all patients toward DC like cells. The present study, as a local experience, was set up 
to generate DCs from AML blasts of various subtypes. Leukemic Blasts from 16 Iranian AML patients were differentiated into functional DCs by culturing in the presence of rhGM-CSF, 
rhIL-4 and TNFalpha for 8 days. The morphology, expression of key surface molecules and allostimulatory activity of resultant DCs were compared with primary blasts and cultured 
but cytokine untreated control groups.
Neoexpression or upregulation of DC-associated markers were occurred during culturing period in cytokine treated cells compared with primary blasts and cultured but cytokine 
untreated control groups: CD1a (63.22% vs. 3.22% and 11.79%), CD83 (41.27% vs. 0.11% and 0.70%), CD40 (15.17% vs. 0.00% and 0.04%), CD80 (49.96 vs. 0.02% and 0.32%), 
CD86 (56.49% vs. 0.50% and 5.71%) and HLA-DR (52.52% vs. 14.32% and 2.49%) respectively. The potency of generated DCs to induce allogeneic T cell proliferation increased 
significantly compared to pre and post culture control groups. The expression pattern of ACE in AML-DCs, blast cells and DCs derived from normal monocytes confirmed the leukemic 
origin of DCs. Our data confirmed the generation of sufficient AML-derived cells with the properties of DCs in all cases. This potency of AML blasts, offers a useful route for active 
immunotherapy of AML patients.

P.D.06.21
A novel therapy for melanoma developed in mice: transformation of melanoma into dendritic cells with Listeria monocytogenes

C. Alvarez-Dominguez1, R. calderon-gonzalez1, L. Bronchalo-Vicente1,2, J. Freire3, L. Alaez-Alvarez1, J. Gomez-Roman3, S. Yañez-Diaz2; 
1Instituto de Formacion e Investigación Marques de Valdecilla, Santander, Spain, 2Servicio de Dermatologia. Hospital Universitario Marques de Valdecilla, Santander, Spain, 3Servicio de 
Anatomia Patologica. Hospital Universitario Marques de Valdecilla, Santander, Spain.

Listeria monocytogenes is a gram-positive bacteria and human pathogen widely used in cancer immunotherapy because of its capacity to induce a specific cytotoxic T cell response 
in tumours. This bacterial pathogen strongly induces innate and specific immunity with the potential to overcome tumour induced tolerance and weak immunogenicity. Here, 
we propose a Listeria based vaccination for melanoma based in its tropism for these tumour cells and its ability to transform in vitro and in vivo melanoma cells into matured and 
activated dendritic cells with competent microbicidal and antigen processing abilities. This Listeria based vaccination using low doses of the pathogen caused melanoma regression 
by apoptosis as well as bacterial clearance. Vaccination efficacy is LLO dependent and implies the reduction of LLO-specific CD4+ T cell responses, strong stimulation of innate 
pro-inflammatory immune cells and a prevalence of LLO-specific CD8+ T cells involved in tumour regression and Listeria elimination. These results support the use of low doses of 
pathogenic Listeria as safe melanoma therapeutic vaccines that do not require antibiotics for bacterial removal.
Grants: SAF2009-08695, SAF2012-34203 and AIP2012/14/SAF2012-34203

P.D.06.22
Tumor localization matters: pre-clinical evaluation of mRNA-based immunotherapy against cervical cancer

L. Bialkowski1, A. van Weijnen1, K. Van der Jeught1, D. Renmans1, G. Stangé2, K. Breckpot1, C. Heirman1, J. L. Aerts1, K. Thielemans1; 
1Laboratory of Molecular and Cellular Therapy, Vrije Universiteit Brussel, Brussels, Belgium, 2Diabetes Research Center, Vrije Universiteit Brussel, Brussels, Belgium.

Cervical cancer is the second cause of death in women worldwide. An intensive research effort has led in recent decades to the development of prophylactic anti-HPV vaccines, 
which should significantly reduce the incidence of cervical cancer in the future. At this moment, however, cervical cancer-associated mortality remains high and potent therapeutic 
approaches are still needed. Despite promising pre-clinical data, the clinical efficacy of therapeutic vaccines against HPV-related malignancies is still limited.
This can in part be attributed to the lack of appropriate mouse models, as rapidly growing ectopic tumors are the most commonly used models for pre-clinical studies.
In the present study, we assessed the therapeutic efficacy of mRNA-based immunotherapy against cervical cancer using the TC-1 tumor model. To improve the translational value of 
this animal model, we tested the treatment efficacy not only in subcutaneously implanted tumors but also in an orthotopic lung model and an orthotopic genital tract model. Our data 
demonstrate that regardless of tumor localization, intranodal vaccination with E7-TriMix mRNA induces strong tumor-specific immune responses. The vaccine-induced cytotoxic T 
lymphocytes are capable of migrating to the tumor nest and controlling the tumor growth, which significantly prolongs survival.
Interestingly, we found that the therapy is more efficient in the subcutaneous setting than in the orthotopic models, which could lead to an overestimation of treatment efficiency. 
This indicates that the translational value of animal models can be improved by utilizing orthotopic models that more accurately reflect the tumor and allow for better assessment of 
new therapies.

P.D.06.23
Reversible NTAmer allow improved analysis and sorting of antigen-specific CD8+ T cells

P. Guillaume1, A. Kennel1, J. Schmidt1, M. Hebeisen2, N. Rufer2, I. Luescher3; 
1TC Metrix Ltd, Epalinges, Switzerland, 2Department of Oncology, University Hospital center, Lausanne, Switzerland, 3Ludwig Center of the University of Lausanne, Epalinges, Switzerland.

Introduction: MHC-peptide complexes (pMHC multimers) are widely used for detection, analysis and isolation of antigen-specific T cells. We prepared reversible multimers (NTAmers) 
containing Ni2+ nitrilo-triacetic acid (NTA) - His tag complexes that can be rapidly disintegrated by addition of imidazole. NTAmers permit novel applications, like i) sorting of 
untouched antigen-specific CTL; ii) detection and isolation of CTL expressing low affinity TCR and iii) gauging CTL reactivity by measuring pMHC monomer dissociation kinetics.
Materials and Methods: The synthesis of NTAmers is described, which contain coordination complexes between linear Ni2+ NTA peptides and His tagged pMHC monomers. The 
peptides were either directly coupled to phycoerythrin (PE) or via biotin to streptavidin-PE and contained either normal or Cy5 labeled β2m. CD8+ T cell were polyclonal HLA-A2-
influenza matrix peptide (Flu58-66) or cloned HLA-A2-NY-ESO-1 specific and were stained in the cold and analyzed by flow cytometer with or without treatment with 100 mM imidazole.
Results: Results are shown demonstrating that: i) sorting with NTAmer provides higher cloning efficiencies and allows isolation of functionally competent CTL. ii) NTAmer containing 
pMHC monomers directly conjugated to PE exhibited substantially higher binding avidity than conventional multimers and iii) NTAmer containing PE/Cy5 permit assessment of pMHC 
monomer dissociation kinetics, which over a wider range correlated with CTL functional avidity.
Conclusions: NTAmer, i.e. soluble pMHC multimers are highly stable in the absence and very unstable in the presence of imidazole and allow gentle isolation of antigen-specific CTL, 
as well as gauging their reactivity and detection of low avidity cell.

P.D.07 Stem Cells & Cell Based Therapies - Part 1

P.D.07.01
Hypoxia Promotes Differentiation Potential of Canine Adipose Tissue-Derived Mesenchymal Stem Cells

J. Lee, J. Byeon, N. Gu, H. Kim, G. Lee, S. Cha; 
Animal and Plant Quarantine Agency, Anyang-si, Korea, Republic of.

Introduction: Mesenchymal stem cells (MSCs) are essential for the repair and regeneration of damaged tissues. Canine MSCs have been isolated from adipose tissue. The aim of this 
study was to evaluate the effects of hypoxia on the differentiation of chondrocytes and expression of anti-apoptotic genes associated with cell survival from canine adipose MSCs 
(cAD-MSCs).
Materials and Methods: Canine adipose tissues were collected from beagle dogs (n=5), and cAD-MSCs were isolated from each tissues. The cAD-MSCs harbored MSC surface CD 
markers. Also, cAD-MSCs were represented stemness (Oct4, Sox2, and Nanog) and differentiation potential into mesoderm (adipocytes, chondrocytes, and osteoblasts) at early 
passage.
Results: Proliferation of the cAD-MSCs was meaningfully increased, when cultured under hypoxic condition than normoxic condition during 8 consecutive passages. Also, we found 
that hypoxia strongly expressed anti-apoptotic genes such as HDAC1 (histone deacetylase 1), DNMT1 (DNA (cytosine-5)-methyltransferase 1), Bcl-2 (inhibitor of apoptosis), TERT 
(telomerase reverse transcriptase), and DKC1 (telomere holoenzyme complex) and differentiation potential into chondrocytes (Aggrecan and COL2A) than the normoxic condition of 
cAD-MSCs. Thus, we examined the multipotency of hypoxic conditioned MSCs, using quantitative real-time RT-PCR. We found that the expression levels of stemness genes such as 
Oct-4, Nanog, and Sox-2 were increased in hypoxic condition when compared to the normoxic condition.
Conclusions: Collectively, our data suggest that hypoxic conditions have the ability to induce proliferation of MSCs and augment their chondrogenic potential. This study suggests that 
cell proliferation of cAD-MSC under hypoxia could be beneficial when considering these cells for cell therapies of canine chondropathy.
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P.D.07.02
The role of mesenchymal stem cell-derived matrix metalloproteinase 9 (MMP-9) in immunomodulation

T. Y. Feng, B. L. Chiang; 
The Graduate Institute of Immunology, National Taiwan University, College of Medicine, Taipei City, Taiwan.

Introduction: Mesenchymal stem cells (MSCs) possess attractive abilities to interact with innate and adaptive immune cells, leading to the modulation of immune response and 
inflammatory diseases. It has been reported that the stimulations of inflammatory stimuli significantly alter the immunosuppressive activity of MSCs. In response to inflammatory 
stimuli, MSCs secrete high levels of MMP-9, a zinc-dependent peptidase. In the present study, we explore the role of MSC-derived MMP-9 in immunomodulatory activity of MSCs.
Materials and Methods: We assayed the level of MSCs-derived MMP-9 in the in vitro culture. In addition, we also investigated the effect of MMP-9 on chemokines production and 
immunomodulation of MSCs.
Results: Our results demonstrated that LPS- primed MSCs (MSC1) and tumor necrosis factor-α (TNF-α)- primed MSCs (MSCα) expressed higher MMP-9 than untreated MSCs and 
interferon-γ (IFN-γ)-primed MSCs (MSCγ). Inhibition of MMP-9 significantly decreased levels of pro-inflammatory cytokine and chemokine, such as IL-6 and CXCL10, in MSC1 
and MSCα. We also found that inhibition of MMP-9 increased the suppressive activity of MSCα on α-CD3/28 stimulated splenocytes. Meanwhile, inhibition of MMP-9 significantly 
increased CD4+CD25hiFoxp3+ cell population and decreased IFN-γ production in MSCα-cocultured splenocytes.
Conclusions: These results suggested that inhibition of MMP-9 might increase the immunomodulatory ability of MSCα through decreasing IL-6 and CXCL10 production in MSCα, also 
increasing CD4+ CD25hi Foxp3+ cell population and decreasing IFN-γ expression in MSCα-cocultured splenocytes.

P.D.07.03
Adiponectin isoforms and leptin impact on rheumatoid infrapatellar fad pad-derived mesenchymal stem cells function

U. Skalska, E. Kontny; 
Department of Pathophysiology and Immunology, Institute of Rheumatology, Warsaw, Poland.

Objective: Adiponectin and leptin are considered as potential risk factors in rheumatoid arthritis (RA) pathogenesis. In this study we evaluated the effects of these adipocytokines on 
immunomodulatory properties of adipose mesenchymal stem cells (ASCs) isolated from infrapatellar fat pad of RA patients.
Methods: ASCs were isolated and expanded in vitro, then stimulated with leptin, low molecular weight (LMW) and high/middle molecular weight (HMW/MMW) adiponectin isoforms. 
The secretory activity of cells was analysed immunoenzymatically. The impact of stimulated and unstimulated ASCs on rheumatoid synovial fibroblasts (RA-FLS)and peripheral 
blood mononuclear cells(PBMCs)from healthy donors was assessed in the manner enabling or excluding cell-to-cell contact. Proliferation of RA-FLS and PBMCs was evaluated by 
bromodeoxyuridine/3H-thymidine proliferation assays. IL-6 release in RA-FLS cultures and IL-10 release in PBMCs cultures was quantified immunoenzymatically.
Results: Unstimulated rheumatoid ASCs secreted TGFβ, IL-6, IL-1Ra, PGE2, IL-8 and VEGF. Secretion of all these factors was significantly increased by HMW/MMW adiponectin, 
but not by LMW isoform or leptin. Treatment with HMW/MMW adiponectin partially abolished pro-proliferative effect of ASC-produced soluble factors on RA-FLS, but did not have 
any impact on IL-6 production in FLS cultures. ASCs pretreated with HMW/MMW adiponectin preserved their immunosuppressive function towards PBMCs, which was shown by 
moderate inhibition of PBMCs proliferation and by IL-10 secretion induction.
Conclusion: HMW/MMW adiponectin stimulates significantly secretory activity of rheumatoid ASCs but does not have strong impact on ASCs function towards rheumatoid FLS and 
PBMCs from healthy donors.
This work was supported by the Polish National Science Center (grant no. 2011/01/N/NZ5/00932).

P.D.07.04
Immunomodulatory effects of MSC on T cell reconstitution following HSC transplantation in lymphoma patients

E. Shevela, E. Batorov, N. Pronkina, I. Kryuchkova, A. Ostanin, E. Chernykh; 
Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation.

Introduction: Mesenchymal stem cells (MSC) possess not only immunosuppressive but stimulatory activity as well. Previously we have demonstrated that MSC from lymphoma 
patients at low doses are able to stimulate lymphocyte proliferation in vitro and improve early recovery of lymphocytes when transplanted with hematopoietic stem cells (HSCT). In 
the present study, we evaluated the possible mechanisms by which MSCs can effect T cell reconstitution.
Materials and Methods: Co-transplantation of autologous MSCs in a mean dose of 0.2х106/kg was conducted in 29 patients with HSCT; the control group included 38 patients with 
standard HSCT. Cell cycle parameters of T-lymphocytes were studied in peripheral blood of patients in both groups.
Results: MSCs transplanted at low doses with HSC improved early lymphocyte recovery of both memory and naive T cells with more prominent effect on naive CD4+ T cells. At the day 
of lymphocyte recovery, T-lymphocytes in MSC-administered patients were characterized by decreased apoptosis of naïve CD4+ T cells. Concurrently, there was a significant decrease 
in the number of resting cells and a strong tendency to an increase of the proliferating cells in naive CD8+ T-lymphocytes. Moreover, MSC co-transplantation was accompanied by a 
significant increase in the number of proliferating cells with simultaneous reduction in the number of quiescent cells within CD8+ memory T cells.
Conclusions: The ability of MSCs to provide anti-apoptotic effects on naïve CD4+ T cells and promote cell proliferation of CD8+ memory T cells underlies their immunomodulatory 
effects on early lymphocyte recovery in vivo.

P.D.07.07
Phagocytic activity of peritoneal macrophages under the influence of allogenic stem cells

O. Dzhus1, L. Kladnytska2, A. Mazurkevych2, D. Shelest1, G. Svitina1, L. Garmanchuk1, S. Velychko2, V. Kovpak2; 
1Educational and Scientific Centre «Institute of Biology» of Taras Shevchenko National University of, Kyiv, Ukraine, 2National University of Life and Environmental Sciences of Ukraine, Kyiv, 
Ukraine.

Introduction: Previously, we found that the administration of MSCs to the animal with transplantable Lewis carcinoma increased the tumor weight by 41,7% vs control, and metastasis
volume by 2,8 time vs control. In determining the level of tumor infiltration by lymphocytes a significant increase (of 1.3times) of the indicator in animals with MSCs was observed 
versus the relevant controls. One of the reasons could be decrease in phagocytic activity when administered of MSCs.
Aim: Determine the level of phagocytic activity of peritoneal macrophages under the influence of MSCs.
Materials and methods: Mononuclear phagocytes obtained from peritoneal exudate of mice with administration of MSCs and intact mice. The level of spontaneous and induced 
activity was determined by phorbol esters in NST-test.
Results: It was found that the level of spontaneous activity of macrophages under the influence of MSCs reduced by almost half. PMA-induced activity of phagocytes from animals 
with the introduction of MSCs was depressed. That is, functional reserve macrophages suppressed introduction of MSCs.
Conclusion: The results suggest phagocytic activity of peritoneal macrophages in animals with introducing of MSCs was decreased, which could be one reason progression of tumor 
growth by introducing of MSCs.

P.D.07.08
The incidence of CD34+ hematopoietic stem cells in Georgian newborns

N. Nanava, N. Kukuladze, I. Pantsulaia, N. Kikodze, T. Chikovani; 
Tbilisi State Medical University, Tbilisi, Georgia.

Introduction: Umbilical cord blood (UCB) is a rich source of hematopoietic stem cells (HSCs), which have a significant therapeutic potential in the treatment of malignant and non-
malignant diseases. HSCs are capable of supporting rapid and complete reconstitution of bone marrow and a relatively low level of graft vs. host disease (GVHD).
The aim of the study was to evaluate the CD34+ HSCs frequency in Georgian newborns and to determine how cryopreservation procedure affects the viability of stem cells.
Materials and Methods: The UCB samples were collected in aseptic blood bags treated with polyglucan. The samples were cryopreserved and stored in liquid nitrogen at -1960C. 
Samples for quality control of cryopreservation procedure were extracted before freezing into cryotubes. Percentage of CD34+ HSCs was determined before and after 3 months of 
cryopreservation. Cells were stained with anti-CD34-PE monoclonal antibodies (MilteniyBiotec, Germany) and analyzed on FACSArray Bioanalyzer (Becton Dickinson, USA).
Results: It was revealed that frequency of CD34+ stem cells did not significantly differ between freshly processed and cryopreserved cells and comprised 0.2– 2.6% (fresh) and 0.6 – 
2.2% (cryopreserved) of total number of mononuclear cells. The viability analysis of cryopreserved stem cells demonstrated that the cell viability was reduced to 82% after 3 months.
Conclusion: The future studies are needed for clarification how long-term cryopreservation affects the viability and the phenotype of these cells.
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P.D.07.09
Lymphotoxin-beta receptor signalling regulates self-renewal during stress induced hematopoiesis

S. Hoepner1, D. Korner1, C. Riether1, A. Ochsenbein1,2; 
1Tumor-Immunology,Department Clinical Research, University of Bern, Bern, Switzerland, 2Institute for Medical Oncology, Inselspital, University Hospital Bern, Bern, Switzerland.

Introduction: Hematopoietic stem cells (HSCs) are responsible to replenish all blood cell lineages. The balance between self-renewal, proliferation and quiescence is tightly regulated 
to remain the stem cell pool and to guarantee the differentiation into all hematopoietic cell lineages during homeostasis and stress-induced hematopoiesis. TRAF-binding TNFRs are 
predominantly expressed on HSCs and immune cells. In HSCs, triggering of the TRAF2/5-binding TNFR CD27 modulates HSC and hematopoietic progenitor cell differentiation during 
infection. However, whether TNFRs play a role in regulation of self-renewal remain elusive. Here, we examine the impact of TNFR lymphotoxin-beta receptor (LTβR) on HSCs during 
steady-state and stress-induced hematopoiesis.
Material and Methods: HSC numbers and function in the bone marrow during steady-state hematopoiesis were studied in LTβR-/- and C57/BL6 mice. To study the role of LTβR-
signalling during hematopoietic reconstitution, we performed serial competitive repopulation assays by generating mixed chimeras of LTβR-/- and C57/BL6 LSK cells. To address 
whether LTβR-signalling regulates HSC dormancy, we evaluated the effects of genotoxic stress mediated by 5-fluorouracil (5-FU) exposure on HSCs.
Results: We show for the first time that LTβR is expressed by the majority of HSCs and progenitor cells. LTβR-signalling did not affect steady-state hematopoiesis; however, during 
serial transplantation experiments, LTβR-signalling led to increased asymmetric division and proliferation, resulting in HSC exhaustion. Furthermore, genotoxic stress promoted 
increased cell cycling in LTβR-deficient HSCs.
Conclusion: Our results identify a novel negative regulatory role for the TNFR LTβR in balancing self-renewal and dormancy of HSCs during-stress-induced hematopoiesis.

P.D.07.10
Engineered Smooth Muscle from Human Adipose Derived Stem Cells for Vascular Dysfunction Repair in Systemic Sclerosis

N. Hammam1, H. Orabi2,1, T. F Lue2; 
1Faculty of Medicine, Assiut University, Assiut, Egypt, 2Knuppe Molecular Laboratory, School of Medicine, University of California, San Francisco, CA, United States.

Introduction: Systemic sclerosis (SSc) characterized by autoimmunity, diffuse fibrosis, and vasculopathy. The associated vasculopathy can result in non-healing ulcers, and 
cardiovascular disease. Vascular injury is treated currently with pharmacologic agents. New therapies including stem cells are needed to reconstitute the diseased vascular tissue. 
Adipose derived stem cells (ADSCs) represent an ideal source for SSc vasculopathy therapy.
Aim of the study: To investigate if ADSCs can be differentiated into smooth muscle cells (SMC) and endothelial cells (EC) and if these differentiated cells can be constructed into cell 
sheets and vascular tissue.
Material and methods: Human ADSCs were isolated, expanded, and induced into EC and SMC using specific medium and their phenotypes were checked through 
immunocytochemistry and western blot. The induced SMC and EC cells were used to construct cell sheets or bilayered vascular structures by culturing them in special culture dishes. 
Cultured cells were harvested as a contiguous cell sheet and vascular structures and were stained. The formation of extracellular matrix (ECM) was tested.
Results: The induced cells showed positive staining for EC and SMC markers. The cell sheets and vascular structures were detached in intact and viable condition. The cell sheets were 
formed of cell layers that showed positive staining for upper layer of EC and multiple layers of SMC with collagen layer in between.
Conclusions: The results showed the ability of human ADSCs to form SMC and EC and constitute cell sheets and vascular structures. ADSCs form new technology for improvement of 
vascular dysfunction in SSc.

P.D.07.11
In vitro generation of HCMV specific T-lymphocytes

J. Mackova, K. Zurkova, V. Sroller, L. Piskova, J. Musil, K. Babiarova, S. Nemeckova; 
Institute of Hematology and Blood Transfusion, Prague 2, Czech Republic.

Introduction: Reactivation of human cytomegalovirus (HCMV) in leukaemia patients after hematopoietic stem cell transplantation (HSCT) increases their morbidity and mortality 
during the first year after HSCT. Our aim is to produce functional HCMV specific T-cells in vitro and use them for adoptive transfer in transplanted patients. As a source of viral antigen 
we used mRNA electroporated dendritic cells (DC). In the present work we focused on finding an optimal form of HCMV T-cell stimulating antigen.
Materials and Methods: Dendritic cells were obtained as adherent fraction of PBMC and cultivated with IL4 and GM-CSF. After 4 days of cultivation, DC were electroporated with in 
vitro transcribed mRNA (IVTmRNA) encoding pp65 with or without modifications, mixed with lymphocytes of HCMV positive donor, cultured and subsequently analysed with IFN-γ-
ELISPOT or MHC-pentamer assays.
Results: We prepared plasmids containing HCMV antigen pp65 wt or synthetic pp65m with modifications such as nuclear localisation signal deletion, insertion of LAMP-1 or Pan-DR-
epitope sequences. We produced IVT-mRNA and optimized conditions for DC electroporation. From subsequent immunological assays it is clear that T-cells are better stimulated with 
DC electroporated with IVT-mRNA containing pp65 than with other mRNA. Detailed comparison of stimulating capacity of our constructs is in progress.
Conclusions: We determined conditions for mRNA production in vitro and its electroporation into DC. We also began with immunological in vitro experiments comparing T-cell 
stimulating capacity of our constructs. For now we found that DC electroporated with pp65 mRNA increased HCMV specific T-cell response. Analysis of particular constructs will be 
completed soon.

P.D.07.12
The Impact Of Intraartricular PRP Therapy In Gonarthrosis

M. Bicer, N. Isiksacan, E. Ercin, H. Cumen, A. Kural, C. Kural; 
Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Istanbul, Turkey.

IIntroduction: Gonarthrosis is chronic degenerative disorder of the knee joint, which is characterized with function loss.
In this study we aimed to investigate short term and long term clinical outcomes between intraartricular platelet rich plasma(PRP) in advanced stage gonarthrosis patients.
Material and method: Patient with knee pain and motion limitations are selected and they are evaluated using kellgreen and lawrence scala according the knee x-ray graphy AP, 
whereas grade 2 and 3 patients were treated randomly.
Clinical assessment were performed before therapy and 3, 6 and 12 months after therapy using visual analog scala, womac pain index and lequesne tests. Intraartricular PRP was 
performed to all patients. Whole blood were collected with the appropiate ratio of anticoagulants according to the manufacturers instructions(EasyPRP kit Neotec Biotechnology, 
TURKEY). PRP volume was 3 ml.
1 cc of synovial fluid samples were collected before injection and 1 week after injection. Platelet Derived Growth Factor (PDGF)(Biotechist, CHINA), Transforming Growth Factor 
β(TGF-β)(Diaclone, FRANCE), Bone Morphogenetic Protein (BMD) (Biotechist, CHINA) from synovial fluid were analyzed using sandwich enzyme linked immunosorbent assay 
technique.
Results: Significantly higher were found 6 and 12 months after therapy in flexibility evaluation, womac pain index and visual analog scala(p<0.01). Significantly difference was present 
in synovial fluid TGF-β pretreatment(575.98) and posttreatment(649.77)(p<0.05). and PDGF pretreatment(1.92) and posttreatment( 2.88)(p< 0.01). No difference was found in 
BMD(p>0.123).
Conclusion: Platelet derived growth factors are found increased in synovial fluid and clinical improvement was observed in this study. Our results indicate that PRP therapy is effective 
in gonarthrosis treatment.

P.D.07.13
Dickkopf-3 is essential for tumor-associated mesenchymal stem cells to regulate anti-tumor immune responses

K. Lu1,2, A. Tounsi1, N. Shridhar3, G. Küblbeck1, A. Klevenz1, S. Prokosch1, T. Bald3, T. Tüting3, B. Arnold1; 
1German Cancer Research Center (DKFZ), Heidelberg, Germany, 2Netherlands Cancer Institutee, Amsterdam, Netherlands, 3Laboratory of Experimental Dermatology, Department of 
Dermatology and Allergy, University of Bonn, Bonn, Germany.

Dickkopf-3 (DKK3) is a secretory soluble protein and can be produced by peripheral tissue cells. The production of DKK3 has been associated with immune privileged sites in the body. 
In our previous study, DKK3 has been shown to be essential for mediating CD8+ T cell tolerance. Mesenchymal stem cells (MSCs) reside in the periphery and are capable to regulate 
T cell and macrophage responses by multiple soluble factors. Here we demonstrate that MSCs are able to produce DKK3. Loss of DKK3 in tumor-associated MSCs causes delayed 
tumor growth or tumor rejection. Increased CD8+ T cells along with less M2-type macrophages are observed in tumors with DKK3-/- MSCs. Among DKK3-/- MSCs, expression of MHC 
molecules and other immune stimulatory molecules is intensified. DKK3-/- MSCs also produce more CCL2 and CCL5 chemokine proteins. These phenotypes can be associate with 
intensified phosphorylation of JNK proteins within DKK3-/- MSCs. Our work provides the evidences to show that DKK3 is essential for MSCs to regulate immune responses. Moreover, 
DKK3 may be considered as a therapeutic target to boost immune responses when developing immungical therapy against cancer.

P.D.07.14
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Hematopoietic Stem Cells have distinct responses to acute and chronic bacterial infection

J. L. Dunn1,2,3, F. Tzelepis1,2,3, M. Verway1,2,3, A. Nyznck1,4, M. Divangahi1,2,5; 
1McGill University, Montreal, QC, Canada, 2McGill International TB Centre, Montreal, QC, Canada, 3Meakins-Christie Laboratories, Montreal, QC, Canada, 4Complex Traits Group, Montreal, 
QC, Canada, 5Meakins-Christie, Montreal, QC, Canada.

Introduction: Under steady state, majority of Hematopoietic Stem Cells (HSCs) are quiescent and sparingly replicate to self-renew and produce blood cells. The dormant state of 
hematopoiesis can be significantly changed after bacterial infections. The dynamics and kinetics of HSCs and progenitor cells (LSK+) are not well studied during infections. Thus, by 
utilizing a model of intracellular acute (Listeria monocytogenes) and chronic (Mycobacterium tuberculosis) bacterial infections we investigate the contribution of each pathogen to 
the kinetics of HSC-progenitor cell activation.
Material and Methods: C57BL/6 mice were infected either intravenously with Listeria monocytogenes (Lm, 1x104 CFU) or aerosolized with Mycobacterium tuberculosis (Mtb, ~100 
CFU). At different time points post infection, the bacterial burden and LSK+ population (Lineage-Sca-1+c-Kit+) were assessed in the bone marrow using CFU and flow cytometry, 
respectively.
Results: Following Lm infection, splenic bacterial burden peaked one day after infection and gradually reduced 7-days post-infection. Despite intravenous injection of Lm no bacteria 
were detected in bone marrow. This was in sharp contrast to Mtb infection as the bacteria were detectable in the bone marrow after 30 days after infection. Three days after Lm 
infection, the frequency of LSK+ population was significantly increased (40%) and returned to base line 7 days after infection. The frequency of LSK+ population during Mtb infection 
was not significantly changed.
Conclusion: The ability of Mtb to translocate from lung to bone marrow and infect HSCs might be a critical strategy for controlling immune progenitor cells and provide new insights 
into the pathogenesis and chronicity of tuberculosis.

P.D.08 Biomarkers of Human Immune Responses & Immunogenicity against Biopharmaceuticals - Part 1

P.D.08.01
Circulating miRNA in critical inflammatory conditions

S. Caserta, F. Kern, J. Cohen, S. Drage, S. Newbury, M. Llewelyn; 
University of Sussex -Brighton and Sussex Medical School, Falmer, Brighton, United Kingdom.

Circulating miRNAs (as other small RNAs) are increasingly proposed as highly selective and sensitive cancer biomarkers, but it remains unclear whether the blood miRNAs change 
in inflammatory conditions in humans. In this study, we enrolled patients with systemic inflammatory responses and/or sepsis. The recruited patients included unselected adults 
admitted to intensive or high-dependency care units at an English acute hospital (Brighton and Sussex University Hospitals NHS Trust). Total RNA was extracted from plasma of 
pooled and individual patients and miRNA content was independently analysed in next generation sequencing and miRNA Q-PCR arrays. Our data suggest that blood miRNAs are 
regulated in severe inflammatory conditions with potential implications for immune cell networks. 
P.D.08.02
Role of cytokines in preterm birth

V. Tyagi, T. Sharma, B. D. Banerjee, R. S. Ahmed, A. K. Tripathi, K. Guleria; 
University College of medical sciences and GTB Hospital (University of Delhi), Delhi, India.

Introduction: Preterm birth (PTB) is hypothesized to be an inflammatory response disease. However, no single factor alone is likely to explain PTB risk. Cytokines, such as Il-4 and 
IL-6 may play a role in labor by increasing the expression of labor associated genes at the time of parturition. Our results show that inflammatory events play a very important role in 
adverse reproductive outcomes leading to PTB.
Materials and Methods: In this case-control study, data were obtained based on pregnant mothers, equal number (n=60) of preterm and term labor from North India. The study was 
conducted in the Departments of Obstetrics and Gynecology, and Biochemistry at Guru Teg Bahadur Hospital associated with University College of Medical Sciences (University of 
Delhi), Delhi from July 2013 to July 2014. We examined the serum IL-4 and IL-6 levels in spontaneous PTB and term deliveries using ELISA.
Results: The IL-4 (95% CI=0.86 - 02.90, Mean diff.= 1.88) level was found to be significantly lower (p=0.001) and IL-6 (95% CI=-155 - -117.10, Mean diff.= -136.24) level was found to be 
significantly higher in PTB cases as compared to term controls.
Conclusions: We demonstrate that the major changes in cytokine levels in the maternal serum occur at the time of labor.

P.D.08.03
An optimized ELISpot assay to determine CMV protein-reactive cells of cell-mediated immunity

S. Barabas, T. Spindler, C. Tonar, T. Widmann, H. Bendfeldt, K. Böckl, L. Deml; 
Lophius Biosciences GmbH, Regensburg, Germany.

In healthy individuals, Cytomegalovirus (CMV) infections are efficiently controlled by CMV-specific cell-mediated immunity (CMI). However, functional impairment of the CMI in 
immunocompromized individuals can lead to uncontrolled CMV-replication and severe clinical complications. Thus monitoring of the CMV-specific CMI is highly relevant for prognosis 
of CMV-associated clinical complications and individual therapeutic decisions. Objective of this study was the optimization of a robust IFN-y ELISpot assay protocol to determine 
CMV-specific effector cells quantitatively and functionally.
Optimized immunodominant CMV-proteins IE-1 and pp65 have been used as stimulatory antigens that allow the simultaneous detection of CMV-responsive T helper (Th) cells, 
cytotoxic T cells (CTL) as well as Natural Killer (NK) and Natural Killer-like T (NKT) cells. All basic assay parameters and reagents were tested and optimized to establish a user-friendly 
protocol and maximize the signal-to-noise ratio of the ELISpot-assay.
Applying the optimized CMV ELISpot protocol, 100 % of the CMV- seropositive healthy individuals tested showed a positive test result irrespective of their HLA composition. The 
assay performance is highly reproducible with coefficients of variation of less than 22 %. Spot forming colonies are direct proportional to deployed PBMC counts in the range of 6 x 
104 and 2 x 105 PBMC per well. In addition, a linear correlation between the amount of CMV protein-reactive cells and total PBMC counts was observed (R2 for stimulation with pp65 
and IE-1 was 0.99 and 0.97, respectively).
The optimized ELISpot assay represents a highly standardized, valuable tool to monitor the functionality of CMV-specific CMI in immunocompromized patients

P.D.08.04
Impact of storage time, temperature and anticoagulants on extracellular vesicles distribution in whole blood

C. Lamm1, J. Hartmann1, F. Preißing1, L. Hell2, C. Ay2, K. Dragosits1, A. Bee3, L. Wisgrill4, A. Spittler1,5; 
1Medical University of Vienna, Department of Surgery, Research Laboratories, Vienna, Austria, 2Medical University of Vienna, Department of Internal Medicine I, Vienna, Austria, 3University 
Clinic St. Pölten, St. Pölten, Austria, 4Medical University of Vienna, Department of Pediatrics & Adolescent Medicine, Vienna, Austria, 5Medical University of Vienna, Core Facility Flow 
Cytometry, Vienna, Austria.

Introduction: Microvesicles (MV) are cell-derived particles in the size of up to 1000nm. They are produced from cells into body fluids to interfere in coagulation, inflammation, 
communication and transport. Storage and preparation of plasma samples significantly influence the analysis of MVs. In this study we evaluated under standardized conditions the 
influence of storage time, temperature and various anticoagulants on MV production.
Materials and Methods: Samples were collected from healthy individuals and stored for 0, 4, 8, 24 and 48 hours at room temperature or 4° C. Samples were centrifuged in two steps to 
harvest platelet-free plasma (PFP). To identify MVs, PFP was stained with annexin V, calcein AM, CD235a, CD41 and CD15. Samples were analyzed and quantified using flow cytometry. 
To show the procoagulatory effect, phospholipid-dependent MV-activity and tissue factor assays were used.
Results: Without prior storage, sodium citrate showed the lowest MV count compared to heparin and EDTA. Interestingly, EDTA showed a significant release of MMVs compared to 
sodium citrate. In addition, sodium citrate and heparin showed a stable MV count at RT or 4°C in the first 4-8 hours after blood collection. The procoagulatory potential of citrate anti-
coagulated blood increased significantly over time. No significant changes were detected regarding the procoagulatory (TF-MV) potential.
Conclusions: Based on both, this work and literature data, sodium citrate seems to be the best working anticoagulants to analyze MV count and function. Motionless storage did not 
significantly influence MV count for 8 hours indicating a potential longer storage time prior to analysis.

P.D.08.05
Danger signal-dependent activation of human dendritic cells by plasma-derived factor VIII products

L. Miller, S. Weissmüller, E. Ringler, Junior Research Group “Novel Vaccination Strategies and Early Immune Responses”, P. Crauwels, G. van Zandbergen, Division of Immunology, R. Seitz, 
Division of Haematology/Transfusion Medicine, Z. Waibler, Junior Research Group “Novel Vaccination Strategies and Early Immune Responses”;  
Paul-Ehrlich-Institut, Langen, Germany.

Introduction: Treatment of haemophilia A by infusions of the clotting factor VIII (FVIII) results in the development of inhibitors/anti-drug antibodies in up to 25% of patients. 
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Mechanisms leading to immunogenicity of FVIII products are not yet fully understood. Amongst other factors, danger signals as elicited upon infection or surgery have been proposed 
to play a role.
Materials and Methods: In the present study, we focused on effects of danger signals on maturation and activation of dendritic cells (DC) in the context of FVIII application. Human 
monocyte-derived DC were treated with FVIII alone, with a danger signal alone or a combination of both.
Results: By testing more than 60 different healthy donors, we show that FVIII and the bacterial danger signal lipopolysaccharide synergize in increasing DC activation, as characterized 
by increased expression of co-stimulatory molecules and secretion of pro-inflammatory cytokines. The degree and frequency of this synergistic activation correlate with CD86 
expression levels on immature DC prior to stimulation. In our assay system, plasma-derived but not recombinant FVIII products activate human DC in a danger signal-dependent 
manner. Further tested danger signals, such as R848 also induced DC activation in combination with FVIII, albeit not in every tested donor. In our hands, human DC but not human B 
cells or macrophages could be activated by FVIII in a danger signal-dependent manner.
Conclusions: Our results suggest that immunogenicity of FVIII is a result of multiple factors including the presence of danger, predisposition of the patient, and the choice of FVIII 
product for treatment.

P.D.08.06
In vitro Homing Routes to evaluate migration characteristics of CD4+ cells of healthy and GVHD mice

V. C. Hirschfeld-Warneken1,2, M. Danner1,2, J. P. Spatz1,2; 
1Max Planck Institute for Intelligent Systems, Department New Materials and Biosystems, Stuttgart, Germany, 2Institute for Physical Chemistry, Department Biophysical Chemistry, 
University of Heidelberg, Germany.

Introduction: The frequency and distribution of distinct T-cell subsets in peripheral blood can be correlated to the immune status of a patient and therefore can serve as early marker 
to predict patients´outcome during diverse therapies. In the course of T-cell activation effector status is augmented which is reflected by altered migratory phenotypes. Our aim is 
to establish a fast and label-free assay to identify migratory signatures that correlate with poorer clinical outcome in graft vs host disease. In order to mimick colon homing, a main 
manifestation site for tissue damage in GVHD, we fabricate immobilized chemokine gradient tracks that mimick these gut homing routes.
Materials and Methods: Gut homing chemokine, CCL25 (TECK) is immobilized on top of gold nanoparticle distance gradient surfaces. Furthermore, we covalently linked ICAM-1 to an 
inert polyethylene glycol background in between the CCl25 ligands to induce adhesion-dependant gradient sensing.
Results: Gold nanoparticle distance gradients could be fabricated by a micellar coblock polymer nanolithography technique in a reproducable manner and stable binding of proteins 
was confirmed by QCM-D measurements, immunofluorescene and immuno gold labeling. Cell migration experiments, so far, were performed with retinoic acid stimulated mouse 
CD4 cells, an agent known to correlate with GVHD severity. A 5-fold increase in motility rates on substrates with 55nm separated chemokine ligands compared to 95nm, accompanied 
with drastic changes in path tortuosity could be observed and indicate that our gradient chips allow to display multiple migration characteristics in order to distinguish T-cell subsets 
along with different gradient sensing related parameters.

P.D.08.08
Subpopulations of neutrophilic granulocytes CD16brightCD11bbright and CD16dimCD11bbright: new differential biomarkers in diagnostics of acute viral and acute bacterial 
infections

I. V. Nesterova1, N. V. Kolesnikova2, G. A. Chudilova2, L. V. Lomtatidze2, S. V. Kovaleva2; 
1The Russian People’s Friendship University, Moscow, Russian Federation, 2Kuban State Medical University, Krasnodar, Russian Federation.

The clinical picture of acute infectious processes of viral or bacterial nature in the early stages of the disease can occur in a similar scenario, but need in using the different treatment: 
antiviral or antibacterial. The development of early differential diagnostic methods of clear and rapid identification the nature of acute infectious process is very important. We 
had studied two acute infectious processes of tonsils viral and bacterial etiology as model of acute infectious processes of viral or bacterial nature. We had studied two groups of 
patients: I group included 28 adult patients with infectious mononucleosis - an acute EBV infection (AEBVI) and II group included 25 adult patients with acute purulent tonsillitis-
acute bacterial infection (ABI), control consisted 25 healthy subjects. For making differential diagnosis AVEBI and ABI were used serological (IFA), bacteriological and PCR methods. 
The simultaneous expression of membrane CD16, CD11b molecules on the surface of neutrophilic granulocytes (NG) by flow cytometry using monoclonal antibodies CD16-ECD, 
CD11b-PC5 were investigated. The levels of expression of the molecules CD16, CD11b were measured by determination of MFI: bright (high) and dim (low). There were identified 
different subpopulations of CD16+CD11b+NG. Healthy individuals had dominant subpopulation CD16brightCD11bdimNG in 91,02±5,23% of cases, in the group with AVEBI - significant 
subpopulation was CD16brightCD11bbrightNG in 75,82±4,48% of cases, in the group with ABI - as meaningful subpopulation CD16dimCD11bbrightNG was detected in 88,6±5,95% of 
cases. The obtained data demonstrate two new diagnostic biomarkers, which can be used for differencial diagnostics of acute bacterial and acute viral infections.

P.D.08.09
Interferon g level from lymphocytes cell culture that induced with ESAT-6 as a diagnostic marker for Latent TB Infection (LTBI)

D. F. Leona1, A. E. Putra1, T. Faadhila1, H. Milfiadi1, O. Khairsyaf1, Y. Widjajanti2, N. Rintiswati2; 
1Andalas University, Padang, Indonesia, 2Gadjah Mada University, Yogyakarta, Indonesia.

Introduction: Treatment of active TB is not sufficient to eliminate the disease, because individuals with LTBI outnumber those with active TB, and LTBI can progress to active disease at 
any time. Diagnosis of LTBI is problematic because the tuberculin skin test, which has been widely used for centuries, has several limitations.The aim of this study was to obtain cut-off 
value of IFN-g that can be used for diagnosis of LTBI, combined with history of close contact and clinical/radiological manifestations.
Materials and Method: There were 120 subjects, consisted of 40 patients with active TB, 40 healthy people and 40 with suspected LTBI. Lymphocytes isolated from PBMC Sand 
cultured on RPMI complete medium and induced with Esat-6 for 6 days. IFN-g levels were examined from the supernatant by sandwich Elisa technique. Statistical analysis was used to 
determine the cut-off value of IFN-g.
Results: The concentration of IFN-g obtained from patients with active TB is higher than that found in the other 2 groups, ie 1.044 ng/ml, LTBI group was 0.745 ng/ ml and the healthy 
group was 0.455 ng/ml. The highest suitability index (Kappa value) that can differentiate between healthy and diseased groups was 0.925 for the concentration of IFN-g 0792 ng/ml, so 
IFN-g 0.792 ng/ml was considered as the cut-off value. Based on this value, from 40 suspected cases of LTBI found as many as 17 (42.5%) and 23 were not LTBI (57.5%).
Conclusions: The levels of IFN-g from cells cultured lymphocytes 0.792 ng/ml was the cut-off value for LTBI diagnosis.

P.D.08.10
Milieu Interieur - defining the boundaries of a healthy immune response through standardized immunophenotyping

D. Duffy1,2, A. Urrutia1,2, C. Posseme1, R. Djebali1, V. Rouilly1, M. Hasan1, S. Thomas1,2, V. Libri1, E. Patin1,3, L. Rogge1, M. Fontes1, L. Quintana-Murci1,3, M. L. Albert1,2, &. The Milieu Intérieur 
Consortium1; 
1Institut Pasteur, Paris, France, 2Inserm U818, Paris, France, 3CNRS URA3012, Paris, France.

Introduction: The identification of the genetic and environmental determinants of immunological variance requires the use of both standardized immunophenotyping technologies 
and novel analytical approaches for integrating diverse, complex datasets.
Materials and Methods: With this goal in mind, we developed a suite of whole blood, syringe-based assay systems that minimize pre-analytical errors, to reproducibly assess induced 
innate or adaptive immune responses. These were applied to a cohort of 1000 healthy individuals of European-descent, who were also characterized for cellular, genetic, epigenetic, 
and enterotype phenotypes.
Results: We have defined the transcriptomic and proteomic signatures induced by (1) medically relevant bacteria, fungi, and viruses; (2) agonists specific for defined host sensors; (3) 
clinically employed cytokines; and (4) activators of T cell immunity. Using an optimized single-step extraction method, we quantified mRNA expression using a hybridization-based 
multiplex technology (Nanostring), which showed intra-individual coefficients of variance (CVs) of <5% and a >5-log dynamic range. Multiplex protein assays employed in parallel to 
RNA analysis enabled the identification of outlier non-responders for key immune mediators to specific stimulations. We are currently extending these analyses across 1000 healthy 
donors to integrate induced immune phenotypes with cellular, genetic, epigenetic and enterotype data sets.
Conclusions: This strategy will enable the identification of genetic and environmental determinants of naturally occurring variation in immune responses to various stimuli. The 
application of this approach in a targeted fashion in patients with viral hepatitis and tuberculosis will increase our understanding of differential disease susceptibility and potentially 
identify targets for therapeutic immunomodulation.
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P.D.08.11
Circulating microRNAs in sera correlate with soluble biomarkers of immune activation but do not predict mortality in treated individuals with HIV-1 infection: a case control 
study

D. D. Murray1, K. Suzuki1, M. Law1, J. Trebicka2, J. Neuhaus3, D. Wentworth3, M. Johnson4, M. J. Vjecha5, A. D. Kelleher1, S. Emery1, INSIGHT Study Group; 
1Kirby Institute for Infection and Immunity in Society, Sydney, Australia, 2Department of Internal Medicine, University of Bonn, Bonn, Germany, 3University of Minnesota, Minneapolis, MN, 
United States, 4Ian Charleson Day Centre, Royal Free Hampstead NHS Trust, London, United Kingdom, 5Institute for Clinical Research, Veterans Affairs Medical Centre, Washington D.C., DC, 
United States.

Introduction: The use of antiretroviral (ARV) drugs has drastically reduced HIV-1 associated morbidity and mortality. HIV-1 infected individuals appear to have increased rates of 
morbidity and mortality compared to the non-HIV-1 infected population in part due to a variety of end-organ diseases collectively referred to as serious non-AIDS events (SNAEs).
Circulating micriRNAs (miRNAs) are promising biomarkers for several human disease conditions including those prevalent in SNAEs. Our study sought to investigate whether selected 
miRNAs predicted mortality in a cohort of HIV-1 infected ARV-treated individuals.
Methods: A set of 21 miRNAs, selected because of associations with human diseases including SNAEs, were measured by, RTqPCR, in 126 cases, (individuals who died whilst on 
therapy during the SMART and ESPRIT trials) and 247 matched controls. MiRNA associations with mortality (all-cause, cardiovascular and malignancy) were assessed by linear 
regression analysis. Correlations between miRNAs and CD4+ T cell count, hs-CRP, IL-6 and D-dimer were also assessed.
Results: No miRNA tested associated with mortality. 3 miRNAs, miRs -21,-122 and 200a, correlated with IL-6 while miR-21 also correlated with D-dimer. 3 different miRNAs, miRs -31, 
-150 and -223, correlated with baseline CD4+ T cell count while the same 3 miRNAs plus miR-145 correlated with nadir CD4+ T cell count.
Discussion: No associations with mortality were found with any circulating miRNA studied. Previous studies have shown hs-CRP, d-Dimer and IL-6 associate with mortality in this 
cohort. These results suggest miRNA may not perform better than traditional biomarkers as early predictors of mortality in ARV-treated individuals.

P.D.08.12
Patient-specific immunological imprint: dissecting tissue complexity to clinical relevance

A. Meshcheryakova1, E. Bajna1, M. Svoboda1, G. Heinze2, P. Birner3, D. Mechtcheriakova1; 
1Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology & Immunology, Medical University of Vienna, Vienna, Austria, 2Center for Medical Statistics, 
Informatics, and Intelligent Systems, Medical University of Vienna, Vienna, Austria, 3Department of Pathology, Medical University of Vienna, Vienna, Austria.

Novel directions in the field of tumor immunology highlight the pivotal role of tumor resident and/or infiltrating immune cells not only as critical players in pathobiology, but also 
in view of powerful prognostic markers. Recent study of our group demonstrates the strong prognostic effect of the B-cell-attributed immunological imprint at metastatic site in 
patients with colorectal cancer liver metastasis. In the current project therein established algorithm for computerized quantitative assessment of immune cell sub-populations is 
applied to characterize the immunological imprint in ovarian cancer tissue specimens (n=67). Central to the study is the assessment of interrelations between (i) immune landscape 
accounting for distribution of various immune cell types within the tumor and their organization patterns; (ii) immune contexture covering the cell type composition, where besides 
the total CD45+ leukocyte population we focus on CD20+ B lymphocytes and CD68+ monocytes/macrophages; and (iii) tumor anatomy reflecting the morphological heterogeneity 
and complexity of ovarian carcinoma tissue. We detect strong inter- and intra-patient variability in the magnitudes, densities, and organization patterns of analyzed immune cell 
sub-populations. Regarding B cells, we furthermore show the presence of functionally active, AID-positive ectopic follicular structures. We next applied state-of-the-art modeling 
algorithm to align the staining-derived datasets with the clinical outcome. Preliminary data indicate predictive effect of the multivariable model(s) allowing patient stratification in 
respect of chemotherapy response. This comprehensive analysis highlights novel immune cell-attributed aspects of ovarian cancer biology, thus, opening new directions for patient-
orientated medical care.
Supported by the Austrian Science Fund FWF projects P22441-B13/P23228-B19

P.D.08.13
Detection of defensin alpha1 in the urine of leptospirosis patients with kidney injury

H. Chagan-Yasutan1,2, Y. Chen2, P. Leano3, H. Iwasaki1, F. Hanan2, D. Taurustiati2, Y. Ashino2,1, F. Telan3, T. Hattori1,2; 
1Disaster-related Infectious Disease, International Research Institute of Disaster Science, Tohoku University, Sendai, Japan, 2Emerging Infectious Diseases, Graduate School of Medicine, 
Tohoku University, Sendai, Japan, 3SACCL, San Lazaro Hospital, Manila, Philippines.

Introduction: Leptospirosis shows a wide range of clinical manifestations from mild to severe forms (Weil’s disease) and is often accompanied by kidney dysfunction. We hereby 
attempted to find novel urinary marker in patients with leptospirosis.
Materials and Methods: Urine and serum samples were collected from 135 patients with or without leptospirosis in 2012 at San Lazaro Hospital, Philippines. Proteomics analysis was 
done using urine from patients. The levels of defensin alpha 1 (DA1) and neutrophil gelatinase-associated lipocalin (NGAL) were measured using ELISA. N- acetyl -β -D- glucosidase 
(NAG) was also measured. The levels of urinary markers were adjusted to those of urine creatinine.
Results: The proteomics result showed DA1 expression in a patient with leptospirosis was 55 times more than that of non-leptispirosis patient. Elevation of DA1 in the urine was 
observed in 22% of leptospirosis (median: 24.6ng/ml) and 26% of non-leptospirosis (median: 10.7ng/mg) patients as compared with healthy group (0ng/mg). Significant higher levels 
of urinary NGAL (P<0.01) and serum creatinine (P<0.05) were found in the DA1 positive leptospirosis patients. These findings were not found in non-leptospirosis patients. Moreover, 
the DA1 levels were significantly correlated with those of urinary NGAL (r=0.58, p<0.01) and serum creatinine (r=0.44, p<0.05) only in leptospirosis patients.
Conclusions: Current study revealed for the first time that DA1 was detected in urine of patients with leptospirosis and the levels were associated with urinary NGAL and serum 
creatinine. These findings indicate the possible involvement of DA1 in acute kidney injury in leptospirosis.

P.D.08.15
Lymphocytes are low in severe sepsis

J. Jämsä1, V. Huotari2, E. Savolainen2, H. Syrjälä3, T. Ala-Kokko1; 
1Department of Anaesthesiology, Division of Intensive Care Medicine, Oulu University Hospital, Medical Research Center Oulu, University of Oulu, Oulu, Finland, 2Nordlab Oulu, Oulu 
University Hospital, Medical Research Center Oulu, Oulu, Finland, 3Department of Infection Control, Oulu University Hospital, Medical Research Center Oulu, Oulu, Finland.

Introduction: Severe sepsis may cause attenuated immune reactions resulting in decreased number of immune cells. Our aim was to study whether the total number of lymphocytes 
or separately CD4+ and CD8+ T Cells, B cells and NK cells differ between critically ill severe sepsis patients, non-septic intensive care unit (ICU) patients, and healthy controls.
Materials and Methods: The total lymphocyte count was defined using automated hematology analyzer and number of CD4+ and CD8+ T cells, B cells and NK cells were defined using 
flow cytometry in 27 severe sepsis patients and 15 non-septic ICU patients on 3 consecutive days (D0 to D2) and once in 10 healthy volunteers.
Results: Severe sepsis patients had the lowest total lymphocyte count as well as CD4+ and CD8+ T cell and NK cell counts compared with the other groups (p < 0.05). There were no 
differences between study groups in B cell count. In severe sepsis, CD8+ T cell count increased during time from D0 to D2 (p < 0.05).
Conclusions: Severe sepsis patients had low number of total lymphocytes, CD4+ and CD8+ T cells and NK cells. Whether this may be useful in defining the severity of immune 
dysfunction or prognosis in severe sepsis needs further studies.

P.D.08.16
Serum IgG1 antibodies against phase-dependent Mycobacterium tuberculosis antigens are increased in active tuberculosis and after initiation of anti-TB chemotherapy

A. M. Mattos1, A. S. Chaves1, B. B. Figueiredo1, K. Franken2, A. Ferreira1, T. H. Ottenhoff2, H. C. Teixeira1; 
1Federal University of Juiz de Fora (UFJF) - Department of Parasitology, Microbiology and Immunology - ICB, Juiz de Fora, Brazil, 2Leiden University Medical Centre - Department of Infectious 
Diseases, Leiden, Netherlands.

Tuberculosis (TB) is still a major worldwide healthy threat. In this study, serum levels of IgG1 antibodies specific to antigens secreted by M. tuberculosis during its active growth 
phase (ESAT-6/CFP-10, Rv0717 and Rv3353), latency antigens (DosR regulon-encoded proteins Rv1733, Rv1737, Rv2029 and Rv2628), and resuscitation-promoting factors (Rv0867 
and Rv2389) were evaluated before, during and after TB chemotherapy using ELISA. Our results indicate that patients with pulmonary TB (n=34) have elevated levels of IgG1 against 
ESAT-6/CFP-10, Rv0717, Rv3353, Rv1733, Rv2029, Rv2628 and Rv0867 in the active phase of the disease in comparison to healthy controls (n=20) (p<0.001). Such values remained 
high after the initiation of treatment, except for antigen Rv2029. The IgG1 response to ESAT-6/CFP-10, Rv3353, Rv2029, Rv2628 and Rv0867 was reduced to levels comparable to 
the ones achieved by the control group after 6 months of chemotherapy (p<0.01). After one-year treatment, levels of IgG1 antibodies were very low and did not differ between the 
studied groups. Rv0717 and Rv1733 antigens induced a peak IgG1 response after 1-3 months of chemotherapy. Levels of IgG1 against Rv1737 and Rv2389 were always very low, with 
no difference between groups. The ROC analysis confirmed the good performance of Rv0717, Rv1733, Rv3353, Rv0867, Rv2029 and Rv2628, showing sensitivity and specificity similar 
to ESAT-6/CFP-10. Then, detecting IgG1 against Rv0717, Rv1733, Rv3353, Rv0867, Rv2029 and Rv2628 may represent an additional tool in TB diagnosis. Elevated serum IgG1 against 
Rv0717, Rv3353, Rv1733, Rv2628 and RV0867 might be useful as biomarkers for monitoring the treatment outcomes during TB chemotherapy.
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P.D.08.17
Barcoding of live PBMC for multiplexed mass cytometry analyses

H. E. Mei, M. D. Leipold, A. R. Schulz, C. Chester, H. T. Maecker; 
Stanford University, Stanford, CA, United States.

Mass cytometry allows massively multiparametric and high-resolution immunophenotyping on a single-cell level. We present here a sample barcoding approach for live human 
PBMC, allowing for identical conditions during immunostaining, fixation, and permeabilization of PBMC, as well as during acquisition on the CyTOFTM instrument. Using unique 
combinations of 3 out of 6 different anti-CD45 conjugates, we barcoded and combined up to 20 different samples. In addition to previously established In-113 and In-115 conjugates, 
we generated new anti-CD45 conjugates labeled with isotopically purified palladiums and platinums, which permitted CD45 barcoding with no or negligible interference with 
lanthanide-conjugate-based immunophenotyping panels. There was good correlation of cell population frequencies derived from single, successively acquired samples, and from 
deconvoluted barcoded sample data. Using three and only three out of the possible six antibodies per barcode facilitated electronic removal of cell aggregates that expressed 
more than three labels. This addresses an important limitation of mass cytometry data and its interpretation. The aggregate removal during data deconvolution allowed for less 
restrictive gating on DNA and cell length parameters, thus allowing more events to be analyzed. As a result, electronic cell recoveries after denconvolution of barcoded samples and 
separately acquired samples were similar. In summary, CD45-barcoding speeds sample acquisition, allows aggregate removal, minimizes antibody use, and improves data accuracy by 
harmonizing sample preparation and acquisition conditions.

P.D.09 Bone Marrow Transplantation and GVHD - Part 2

P.D.09.01
Linking CD8+ T cell homing biomarkers to distinct organ manifestations of acute graft versus host disease (aGVHD)

N. Lupsa1,2, B. Ersek1,2, A. Bencsik1,2, E. Sarzsinszky1,2, A. Horvath1,2, P. Remenyi3, J. Matko4, T. Masszi3, E. Buzas1, Z. Pos1,2; 
1Semmelweis University, Dept. of Genetics, Cell and Immunbiology, Budapest, Hungary, 2Hungarian Academy of Sciences - Semmelweis University ”Lendület” Experimental and 
Translational Immunomics Research Group, Budapest, Hungary, 3St. Istvan and St. Laszlo Hospital, Dept. of Hematology and Stem Cell Transplantation, Budapest, Hungary, 4Eötvös 
Loránd University, Dept. of Immunology, Budapest, Hungary.

Acute graft versus host disease (aGVHD) is one of the most frequent adverse effects and the leading cause of therapy-related mortality in allogeneic hematopoietic stem cell 
transplantation (aHSCT). In aGVHD, activation of graft-derived allogeneic CD8+ T lymphocytes induces their homing into distinct organs of the host, typically skin and GI tract, leading 
to organ damage, dysfunctionality, and eventually demise of the host.
Here we sought a better understanding of the biomarkers of CD8+ T cell subsets homing to the skin and GI tract of patients diagnosed with aGVHD, their evaluation as possible 
prognostic markers of aGVHD in general, and its cutaneous and GI forms in particular. We conducted an in-depth analysis of circulating CD8+ T cells in aHSCT patients not developing 
aGVHD till day+100 post transplantation, aHSCT patients diagnosed with acute cutaneous GVHD, gastrointestinal GVHD, or a combination thereof. In all four patient groups, we 
FACS-sorted circulating cytotoxic T cells into skin-homing (CD8+/CLA+), gut-homing (CD8+/integrin beta7+) and CD8+/CLA-/integrin beta7- subsets serving as a reference, and 
compared them by whole-genome gene expression profiling.
We show that circulating skin and gut-homing CD8+ T cells are scarce but can be efficiently sorted and subjected to whole genome gene expression profiling. Transcriptome analysis 
reveals that acute GVHD affects CD8+ T cell gene expression profiles in a disease subtype-, and T cell subset-dependent manner. Further studies are underway to analyze the kinetics 
of these changes and testing the sensitivity and specificity of these markers as possible early prognostic indicators of aGVHD and its distinct subtypes.

P.D.09.02
Inducible CD28 deletion on donor T cells in a mouse model of acute graft versus host disease

A. Uri, S. Werner, T. Hünig, T. Kerkau, N. Beyersdorf; 
Institut for Virology and Immunobiology, University of Würzburg, Würzburg, Germany.

Hematopoietic stem cell (HSC) transplantation is the only curative therapy for several hematopoietic malignancies. The donor T cells in the transplant kill remaining tumour cells but 
also damage healthy host tissue, which is called acute graft versus host disease (aGvHD), a major limitation of HSC transplantations. CD28, a co-stimulatory molecule expressed by 
T cells, is a promising therapeutic target for the treatment and prevention of aGvHD. To study the role of CD28 in aGvHD without the confining effects of complete CD28 deletion or 
monoclonal antibody applications, we employed a mouse model of C57BL/6 into BALB/c HSC transplantation where CD28 can be inducibly deleted on the donor T cells, using the Cre-
lox system. Tamoxifen treatment of the recipient mice from day 0 to +3 after transplantation of CD25- CD4+ T cells (CD4+ Tconv cells) induced complete ablation of CD28 on the donor 
CD4+ Tconv cells by day +3 after T cell transplantation. As a consequence, the mice showed less signs of aGvHD and better survival after CD4+ Tconv cell transplantation as compared 
to mice that received wild type CD4+ Tconv cell transplants. CD28 ablation neither affected proliferation nor differentiation of CD4+ Tconv cells as assessed by CFSE dilution, Ki67 and 
IFNγ expression. In contrast, we recovered increased absolute numbers of donor CD4+ Tconv cells from the mesenteric lymph nodes and spleens of recipient mice indicating that CD28 
ablation might affect migration of the donor CD4+ Tconv cells into the target organs. This work was supported by the “Deutsche José Carreras Stiftung”.

P.D.09.03
Plasma levels of Insulin-like Growth Factor-1 and Insulin-like Growth Factor Binding Protein 3 following chemotherapy and allogeneic hematopoietic stem cell transplantation

S. Weischendorff1,2, K. Kielsen1,2, H. Sengeløv3, L. P. Ryder4, A. Juul5, K. G. Müller1,2; 
1Institute for Inflammation Research, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 2Department of Pediatrics and Adolescent Medicine, Copenhagen University 
Hospital Rigshospitalet, Copenhagen, Denmark, 3Department of Hematology, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 4Department of Clinical Immunology, 
Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark, 5Department of Growth and Reproduction, Copenhagen University Hospital Rigshospitalet, Copenhagen, Denmark.

Introduction: Allogeneic hematopoietic stem cell transplantation (HSCT) is preceded by chemotherapy and/or total body irradiation (TBI) that causes intestinal mucositis, and by that 
a severe inflammatory response, contributing to increase risk of acute Graft-versus-Host Disease (aGvHD). Insulin-like Growth Factor-1 (IGF-1), an epithelial growth mediator, may 
ameliorate chemotherapy-induced mucositis. We investigated associations between IGF-1 and the inflammatory response post-transplant.
Materials and methods: Plasma levels of CRP, IGF-1 and the binding protein IGFBP-3 were measured weekly in 41 adults undergoing HSCT along with plasma IL-6 at day +7 post-
transplant.
Results: After chemotherapy/TBI, IGF-1 rose from baseline (162 ng/ml (95% CI: 145-180) to a peak at day 0(202 ng/ml (184-218; p=0.0005), while IGFBP-3 gradually decreased to a 
nadir at day +21 (p=0.0002).
IGF-1 levels correlated negatively with recipient age at baseline (r=-0.50, p=0.0012) and at day +7 (r=-0.33, p=0.037), and positively with the use of TBI (p=0.011).
CRP correlated negatively with IGF-1 levels on all associations, strongest at day +7(r=-0.51, p=0.0006). Further it correlated negatively with the increase in IGF-1 from day 0 to 
day +7 (r=-0.60, P<0.0001). Similarly, IGF-1 at day +7 and difference in IGF-1 between day 0 and day +7 correlated negatively with IL-6 at day +7(r=-0.40 p=0.012, r=-0.47 p=0.003, 
respectively).
Low IGF-1 at day +21 tended to be associated with increased risk of grade 2-4 aGvHD (p=0.074).
Conclusions: Plasma IGF-1 levels increase following chemotherapy/TBI induced tissue damage, and correlated negatively with IL-6 and CRP. IGF-1 might potentially reduce systemic 
inflammation and the risk of aGvHD.

P.D.09.04
The serine protease aPC regulates T-cell activation and GvHD via the protease activated receptor PAR-3

S. Ranjan1, B. Giriyapura1, T. Madhusudhan1, K. Shahzad1, D. Reinhold2, B. Schraven2, T. Fischer3, T. Luft4, F. Heidel3, B. Isermann1; 
1Institute of Clinical Chemistry and Pathobiochemistry, Otto-von-Guericke-University, Magdeburg, Germany, 2Institute for Molecular and Clinical Immunology, Otto-von-Guericke-University, 
Magdeburg, Germany, 3Department of Hematology and Oncology, Center of Internal Medicine, , Otto-von-Guericke-University, Magdeburg, Germany, 4Department of Medicine V, University 
of Heidelberg, Heidelberg, Germany.

Introduction: The serine protease activated protein C (aPC) is a central anticoagulant protease. The role of aPC in controlling innate immunity through both its anticoagulant and 
signaling properties is well recognized, whereas the functions of aPC and its receptors (protease activated receptors) in adaptive immunity remain largely unknown. Here we test the 
hypothesis that activated protein C (aPC) regulates T cell activation, thus ameliorating GvHD.
Material and Methods: In vitro proliferation assays were done by performing mixed lymphocyte culture of human and mice T cells with antigen presenting cells. GvHD was induced 
in APChigh (mice with constitutive elevated levels of aPC) or humanized (NSG-Abo DR4) mice by transplanting 2 million splenic T cells together with 5-6 million bone marrow cells or 4 
million human CD4+ (HLA-DR4-) cells, respectively. GVL was induced in mice by transplanting 5000 MLL-AF9 leukemic cells along with 6 million bone marrow cells. H&E staining of 
intestine tissue were done to assess tissue injury.
Results: In vitro we observed a direct anti-proliferative effect of aPC on allogeneic stimulated human and mice T cells. This effect is dependent on PAR3. In mice aPC ameliorates GvHD 
via PAR3 without compromising the GvL-effect. This effect is associated with improved survival, a lower clinical scores, and lesser intestinal tissue damage and apoptosis.
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Conclusions: This data demonstrate for the first time that aPC reduces the proliferation of T cells via PAR3 and that aPC ameliorates experimental GvHD via PAR3 in mice without 
compromising the GvL-effect.
Funding: SFB854 Magdeburg, Germany

P.D.09.05
Association of CD19+CD21low B-cells with active chronic graft-versus-host-disease: A validation study in two independent patient cohorts

Z. Kuzmina1, M. Kralj2, R. Weigl2, J. Rose3, S. Z. Pavletic4, A. Rottal5, U. Koermoeczi5, W. Pickl6, F. T. Hakim3, H. T. Greinix7; 
1Hietzing Hospital, Fifth Department of Internal Medicine – Oncology/Hematology, Vienna, Austria, 2Internal Medicine I department, Medical University of Vienna, Vienna, Austria, 
3Preclinical Service Experimental Transplantation & Immunology Branch, NCI, NIH, Bethesda, MD, United States, 4Center for Cancer Research Experimental Transplantation and 
Immunology Branch , Graft-versus-Host and Autoimmunity Unit, National Cancer Institute, NIH, Bethesda, MD, United States, 5Institute of Immunology, Medical University of Vienna, 
Vienna, Austria, 6Division of Cellular Immunology & Immunohematology Institute of Immunology Center for Pathophysiology, Infectiology & Immunology, Vienna, Austria, 7Hematology 
department, Graz, Austria.

Introduction: Chronic graft-versus-host disease (cGVHD) is serious and frequent complication of allogeneic hematopoietic stem cell transplantation (HCT). So far, no validated 
biomarker exists that allows objective diagnosis of cGVHD activity. Here, we validated CD19+CD21low B-cells as a cellular biomarker in two independent centers for diagnosis of active 
cGVHD.
Patients and Methods: 155 patients from Medical University of Vienna (MUV) (117 with active cGVHD and 38 no-cGVHD) and 50 from National institutes of Health (NIH) (39 and 11) 
were enrolled.
Results: CD19+CD21lowB-cells were significantly higher in patients with active cGVHD in both patient cohorts (MUV: 26.41 vs. 9.05%, p<.001; NIH: 12.09 vs. 5.08%, p=.024). In the 
stepwise analysis CD19+CD21lowB-cells were identified as the strongest variable impacting active cGVHD compared to no cGVHD in both centres. ROC curve reveals an AUC of 1 (95% 
CI,0.97–1) for CD19+CD21lowB-cells with a cutoff of 12.7%, which corresponds to 100% specificity and 99% sensitivity in distinguishing active cGVHD from no cGVHD (p<.0001) in MUV 
cohort. For the NIH cohort AUC was 0.725 (95% CI, 0.58–0.84) with cutoff 8.32% (p=.0016), corresponding to 100% and 51.3%. Using model for association of CD19+CD21low above 
cutoff of 12.7%, corresponding to 100% specificity, we could correctly identify 100% of those with active and 97.4% without cGVHD in the MUV, (p<.0001). For NIH, where cutoff for 
CD19+CD21lowB-cells above 8.32% corresponded to 100% specificity, we identified 51.3% of those with cGVHD and 90.9% without, (p=.016)
Conclusion. Elevation of CD19+CD21lowB-cells above defined cutoff was significantly associated with active cGVHD in both independent institutions.

P.D.09.06
CD19+CD21low B-cells as biomarkers for prediction and monitoring of response in chronic graft-versus-host disease

M. Kralj1, R. Weigl1, Z. Kuzmina1, A. Rottal1, U. Koermoeczi1, W. Pickl1, H. T. Greinix2; 
1Medical University of Vienna, Vienna, Austria, 2Medical University of Graz, Graz, Austria.

Chronic graft-versus-host disease (cGVHD) is a serious complication of allogeneic hematopoietic cell transplantation (HCT). Currently, no biomarkers for prediction and response 
assessment are available. Since B-cells have an important role in cGVHD we investigated them for the prediction and monitoring of response to immunosuppressive (IS) agents 
(extracorporeal photopheresis ECP, calcineurin inhibitors and sirolimus).Concurrent with clinical assessments B-cell subsets of NIH-defined cGVHD patients in the peripheral blood 
were analyzed by flow cytometry at the onset of IS therapy and 6 months later. We enrolled 144 patients including 47 given ECP, 69 CNI and 28 sirolimus. Absolute numbers of CD19+ 
B-cells at start of IS therapy were significantly lower in non-responders compared to responders (157 × 106/L vs 307× 106/L, p=0.003). Percentages of CD19+CD21low B-cells at the onset 
of IS were significantly higher in patients not responding to therapy compared to responders at 6 months (17.94% vs 13.55%, p=0.017). Response rate to IS at 6 months was 54% and 
at that time point percentages of CD19+CD21low B-cells were significantly higher in non-responders compared to responders (20.16% vs 7.55%, p<0.001). Similar significant differences 
were observed in all IS treatment groups. Compared to baseline values percentages of CD19+CD21low B-cells were significantly decreased in responders at 6 months (13.55% vs 7.55%, 
p<0.001) whereas in non-responders percentages remained the same (17.94% vs 20.16%, p=0.243). Our results show that CD19+CD21low B-cells could serve as predictive biomarker for 
response to cGVHD treatment as well as for monitoring disease activity. 

P.D.09.07
Detectable functional CMV T-cells predicts end of CMV reactivation post HSCT, virus control fails with glucocorticoids

O. Pelak, L. Krol, P. Hubacek, P. Keslova, R. Formankova, P. Sedlacek, O. Hrusak, T. Kalina; 
Department of Paediatric Hematology/Oncology, 2nd Medical School, Charles University Prague, Prague, Czech Republic.

Cytomegalovirus (CMV) reactivation often occurs in recipients of hematopoietic stem cell transplants (HSCT) and causes significant morbidity and mortality. The application of T-cell 
response monitoring after CMV antigen stimulation would allow tailoring of antivirotic therapy according to the individual´s actual risk of CMV reactivation. In this study we have 
evaluated 60 episodes of CMV reactivations from a cohort of 230 pediatric patients after HSCT.
We were detecting CMV specific T-cell response by flow cytometry intracellular cytokines staining assay for production of IFNγ, IL-2 and expression of CD40L and CD107a after 
stimulation with CMV peptides. CMV viral load was measured by real-time PCR.
In 56 patients with CMV reactivation after HSCT we set up a “turning point (TP)”, defined as time period of +/- 14 days from a point, when CMV DNAemia decreases below 100 copies 
and never rises again (median follow up of 63 weeks after TP). Presence of both IFNγ only producing and IFNγ+IL-2+ dual producing CMV specific CD8+ T-cells is a hallmark of patients 
at and after TP (p<0.05). When predicting the control of CMV reactivation we achieved specificity of 93% based on CMV specific T-cells presence (patients whit out GC for GvHD).
We show that CMV specific CD8+ T-cells producing IFNγ and IFNγ and IL-2 first appear in time of TP in patients not treated with glucocorticoids and can serve as a predictive marker 
for CMV reactivation control. Conversely glucocorticoid treatment leads to lack of CMV DNAemia control even though CMV specific T-cells are detectable.
GAUK-376214

P.D.09.08
Deletion of Blimp-1 in Donor T Cells Significantly Attenuates Mouse Graft-versus-host Disease

K. Xu, C. Chen; 
The Affiliated Hospital of Xuzhou Medical College, Xuzhou, China.

Graft-Versus-Host Disease (GVHD) is a severe complication daunting allogeneic hematopoietic stem cell transplantation (allo-HSCT). Mechanism underlying GVHD pathogenesis is 
still not fully understood. Here we report that Blimp-1 knockout in donor T cells significantly ameliorate GVHD in allo-HSCT recipient mice. Specifically, we observed that recipient 
mice receiving donor T cells with Blimp-1-deletion had higher survival rate and milder GVHD than the recipients with Blimp-1-intact donor T cells. In support of the milder clinical 
GVHD, we found significant decrease in secretion of proinflammatory cytokines, Th1 cells, and increase of regulatory T cells in the recipient mice of Blimp-1-deleted T cells, compared 
to the Blimp-1-intact cohorts. These results are intriguing and seem not consistent with Blimp-1 as a T cell activation repressor. Our results suggest a new avenue for more effective 
GVHD prevention and treatment. It also sheds new light on the complexity of Blimp-1 gene functions and GVHD pathogenesis.

P.D.09.09
Graft-versus-host disease after syngeneic allogeneic stem cell transplantation - A case report

J. Eguía-Núñez1, J. L. Monserrat-Coll2, E. Martínez-Barba3, M. Muro-Amador1, J. A. Campillo-Marquina1, A. M. García-Alonso1, J. M. Moraleda-Jiménez2; 
1Immunology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain, 2Hematology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain, 
3Pathology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain.

Acute graft-versus-host disease (GVHD) is a potentially life-threatening complication of allogeneic stem cell transplantation (alloSCT). GVHD rarely occurs after syngeneic transplant.
A 52 year-old Asian male was diagnosed in 2010 of follicular lymphoma, stage IV-A, FLIPI-2 with extranodal involvement (gut). He received eight cycles of R-CHOP chemotherapy 
and achieved complete remission (CR). He started maintenance therapy with Rituximab until March 2013 when he had a biopsy proven relapse in left axillary glands. Then he got two 
cycles of R-ESHAP achieving a second CR. On August 2013 he underwent to a myeloablative alloSCT from his syngeneic twin. The conditioning regimen was total body irradiation and 
Cyclophosphamide.
On day +29 he developed an erythematous maculopapular rash on the upper chest. A skin biopsy showed acute GVHD. He was started on Prednisolone 1 mgr/kg/24 hr with rapidly 
disappeareance. Latter, on day +56 during the Steroids taper (Prednisolone dose 0,3 mgr/kg/24 hr) the rash returned. A second skin biopsy confirmed acute GVHD. We increased 
Corticoids dosage to 1 mgr/kg/24 hr and simultaneously we added Cyclosporine with total resolution of the rash. Corticoids were discontinued on day +106 and Cyclosporine on day 
+163. Nor new flashes of the rash nor other related symptons of GVHD occurred. One year and six months after alloSCT the patient remains alive and in CR. He has not developed any 
symptoms or signs of chronic GVHD.
Acute GVHD is a rare but possible complication of syngeneic alloSCT. Clinicians may bear in mind this event when performing this procedure.
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P.D.09.11
Cdc42 inhibitor ML141 enhances G-CSF-induced hematopoietic stem and progenitor cell mobilization

K. Xu, C. Chen, X. Song; 
The Affiliated Hospital of Xuzhou Medical College, Xuzhou, China.

G-CSF is the most often used in clinical hematopoietic stem and progenitor cells (HSPC) mobilization. However, G-CSF could not efficiently mobilize enough HSPC in about 10% 
patients. Cdc42 activity is involved in HSPC mobilization. Herein, we explore the impact of Cdc42 inhibitor ML141 on G-CSF mediated HSPC mobilization in mice. We found that 
using ML141 alone only presented modest HSPC mobilization effect in mice. However, combination of G-CSF and ML141 significantly promoted the counts of HSPC and the colony 
forming unit in peripheral blood, compared to mice used G-CSF alone. ML141 did not significantly alter the level of SDF-1 and MMP-9 in the bone marrow, despite of combined using 
with G-CSF or using ML141 alone. We also found that G-CSF administration could significantly increase the level of GTP-bound Cdc42, but did not alter the expression of Cdc42 in the 
bone marrow. Our data indicated that Cdc42 signal is negative regulator in G-CSF mediated HSPC mobilization, and blocking Cdc42 signal can efficiently improve the mobilization 
efficiency. These findings might provide a new strategy to get efficiently HSPC mobilization, especially in G-CSF-poor respond patients.

P.D.09.12
Validation and implementation of next generation sequencing technology for HLA typing in our laboratory routine

F. Rudilla, F. Vidal, M. Herrero, E. Palou, I. Corrales, N. Borràs, E. Campos, J. Caro, C. Ambros, L. Mongay, J. Caro; 
Banc de Sang i Teixits de Barcelona, Barcelona, Spain.

The aim of the present study was to validate and implement next-generation sequencing (NGS) for HLA typing routine after finishing its development process. Our HLA typing 
strategy by NGS was performed sequencing the whole gene for HLA-A, -B, -C, -DRB1 and –DQB1. In house long range PCR was developed to amplify the full gene length of these loci. 
Library preparation was performed using Nextera, sequencing was carried out in a MiSeq and results were analyzed with Omixon software.
To perform the validation process, we tested 265 samples previously typed by Sanger sequencing. The quality of sequencing was consistent since more than 89% bases had a Q score 
of 30 (Q30). Then, the base call accuracy for these bases was 99.9%. Moreover, the indexing QC indicated homogeneous coverage for each sample. The results showed over 99% of 
the HLA typings were concordant with Sanger sequencing method (HLA class I: 99.5%, HLA class II: 98.8%). The non-concordant results and the unresolved ambiguities found can be 
explained by uncovered exons and for some challenges that need to be addressed, such as the incomplete IMGT/HLA database, homologous regions and intronic and UTR sequences. 
During our NGS experience, novel alleles have been identified and several ambiguities were resolved, demonstrating that the NGS strategy can reliably identify and distinguish both 
common and rare HLA alleles.
In conclusion, HLA typing by NGS was successfully validated and implemented as a part of the laboratory routine typing. However, automatization is required to increase the 
efficiency of this strategy.

P.D.09.13
KIR B-content score 2 in donors reduces risk of relapse and improve survival after allogeneic hematopoietic stem cell transplant

J. Jimenez1, W. G. Vazquez1, J. C. Martinez2, M. A. Arrazola2, M. M. Contreras3, M. L. Gonzalez3, M. E. Perez1; 
1Immunology Research Department, Pediatric Hospital, CMN SXXI, IMSS, Mexico City, Mexico, 2Blood Bank, Specialty Hospital, CMN SXXI, IMSS, Mexico City, Mexico, 3Hematopoietic Cell 
Transplantation, Specialty Hospital, CMN S XXI, IMSS, Mexico City, Mexico.

Introduction: Natural killer cells are the principal cell type involved in graft versus leukemia effect after hematopoietic stem cell transplant (HSCT). The cytotoxic activity depends 
on the repertoire of receptors and signals that they receive. Killer-cell immunoglobulin-like receptors (KIRs) are membrane receptors encoded by KIR gene family located on 
chromosome19, which can be classified by their function as activators or inhibitors. These genes are grouped into haplotypes A and B, with inhibitor and activator profiles respectively. 
KIR genotype is product of gene recombination between centromeric and telomeric regions, called CenA or CenB and TelA or TelB. Donors can be categorized according KIR B-content 
score, from 0 when there is a recombination between CenAA-TelAA to 4 when it is CenBB-TelBB, assuming a more aggressive profile on NK cells from donor with score 4.
Materials and Methods: Adult patients with a diagnosis of leukemia requiring HSCT with HLA-identical related donor. KIR typing was performed in donor and recipient before 
transplantation and 150 days post-transplant in recipient by PCR-SSP. Recipients were followed for eight years.
Results. KIR typing was performed on 44 pairs, statistical analysis reveal difference in incidence of relapse and survival between Score 1 and score 2 group (p=0.032, p=0.0049), also in 
survival between score 2 and 3 groups (p=0.011). No relation was found in incidence of GVHD.
Conclusions. Recipients shows low incidence of relapse and better survival if they have a donor with KIR B-content score 2, there is not association with the incidence of GVHD.
Research supported by FIS/IMSS/PROT/G14/1322. 

P.D.09.14
A simple and practical method for increasing of proliferation the mesenchymal stem cells in mouse

A. Aghebati Maleki, L. Aghebati Maleki; 
Immunology, Tabriz, Iran, Islamic Republic of.

Introduction: Lactobacillus extracts and supernatants have been used as probiotics in human and veterinary medicine for their ability to enhance wound healing and immunity. 
Previous data demonstrated that Lactobacillus supernatant (LS) stimulated wound healing, angiogenesis and proliferation of embryonic cells after topical application. Mesenchymal 
stem cells have pretty less growth and confined number of passages.
Materials and methods: The survey has been done on mesenchymal stem cells separated from bone marrow of mouse that it leads the second passage to the divisible stage due to 
admission of their mesenchymal. Afterwards, the cells treated with Lactobacillus supernatant (LS) which has been separated beforehand in the second passage and the number of the 
cells was measured by MTT test equated with the standard. In addition, we also brought treatment ambiance of medium of MRS broth with cells disparately and the statistical results 
were surveyed.
Results: The curve of the cell’s growth in different amounts was drawn and we converted the results of MTT test to the number of cell by standard curve. Then by using statistical 
analysis we could determine the rate of data with SPSS and their significancy with ANOVA. Our discovery represents the over effect of Lactobacillus supernatant (LS) on the light 
effect of the ambiance of medium of MRS broth.
Discussion: This study demonstrates that use of Lactobacillus supernatant (LS) is a practical and economical method for increasing and stimulating of proliferation the mesenchymal 
stem cells which are isolated from bone marrow.

P.D.10 Immunomodulation by Nutrients & Vitamines

P.D.10.01
Oral administration of baicalein attenuates food allergy symptoms by inducing regulatory T cells in a mouse model

D. Shon, H. S. Shin; 
Korea Food Research Institute, Seongnam-si, Korea, Republic of.

Introduction: Foxp3-expressing regulatory T (Treg) cells are related to suppressing immune responses and maintaining immune homeostasis. Baicalein is one of the typical flavonoids 
in herbal medicine Scutellaria baicalensis Georgi (skullcap). In this study, we investigated whether baicalein induces differentiation of Treg cells and suppresses the allergic symptoms 
in OVA-induced food allergy model.
Materials and Methods: To examine inducing effect of baicalein on the differentiation of Treg cells, baicalein was treated to naïve CD4+ T cells prepared by magnetic-activated cell 
sorting (MACS). To examine the effect of baicalein on food allergy, female BALB/c mice were sensitized with 20 μg OVA and 2 mg alum by intraperitoneal injection on day 0 and 14. 
From day 28, mice were orally challenged with OVA (50 mg) in saline every 3 days, for a total of 5 times. Baicalein (20 mg/kg) was orally administered every day from day 28 to 40.
Results: Baicalein significantly increased the population of Foxp3+ CD4+ T cells and mRNA expression of Treg related factors such as CTLA4, Granzyme B and AhR from naïve CD4+ 
T cells. In the mouse model, oral administration of baicalein alleviated the allergic symptoms (diarrhea, anaphylactic reaction, and lowered body temperature) and suppressed 
production of the total IgE, IgG1, and mMCP1 in sera. Furthermore, the administration of baicalein down-regulated cytokines and transcriptional factors and up-regulated Foxp3+ 
mRNA expression in mesenteric lymph nodes (mLN).
Conclusions: These results demonstrated that baicalein could induce differentiation of Treg cells and attenuate allergic symptoms in a OVA induced food allergy model.
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P.D.10.02
In vitro and in vivo immunomodulating activity of red seaweed - Eucheuma denticulatum obtained from Sabah, Malaysia

S. Y. Pan, B. E. Cheong, P. Matanjun, P. L. Teoh, T. Y. Lau, P. C. Lee; 
University Malaysia Sabah, Kota Kinabalu, Malaysia.

Seaweeds which are high in vitamins, minerals, proteins, polysaccharides and dietary fibers have been consumed traditionally in many East Asia countries as functional food and as 
sources of medicinal drugs for health promotion and disease prevention. Despite of the vast benefits, documentation on the immunological properties of Sabah seaweeds is scarce. 
Immunomodulators are capable to enhance host defence mechanisms in order to provide protection against infections and improve our health. Thus, this study investigated the 
water and ethanolic extracts of Eucheuma denticulatum which have increasingly become an economically important natural resource for Malaysia. Both extracts stimulated the 
proliferation of Balb/c mice splenocytes, RAW264.7 macrophages and nitric oxide production in vitro in a concentration-dependent manner. The in vivo experiment showed ethanolic 
extracts could significantly increase NK activities, Con A and LPS-induced splenocytes proliferation, and the production of cytokine IFN-γ and IL-4 using Balb/c mice splenocytes 
and serum respectively. In addition, the ethanolic extracts at a dosage of 50 mg/kg showed significant proliferation in all in vivo tests suggesting that it is the best concentration to 
significantly immunomodulate the immune system. Hence, 50 mg/kg was selected for T-cell and B-cell activation PCR array to identify the genes involved in immunomodulation. The 
results of this study indicate that E. denticulatum might be applied as functional food ingredients for health promotion. The development of locally produced seaweed products which 
exhibit potential immunomodulating activities may be exported abroad to other countries and may contribute in increasing the economic and financial development in Malaysia.

P.D.10.03
Vaccination with MOG plus vitamin D is tolerogenic and prevents experimental autoimmune encephalomyelitis

L. A. Mimura1, F. Chiuso-Minicucci1, T. C. Fraga-Silva1, S. G. Zorzella-Pezavento1, T. D. França1, L. W. Ishikawa1, M. Penitenti2, M. V. Ikoma2, A. Sartori1; 
1São Paulo State University, Botucatu, Brazil, 2Dr. Amaral Carvalho Foundation, Jaú, Brazil.

Introduction: Multiple sclerosis is a chronic, inflammatory and demyelinating disease of the central nervous system (CNS). As there is no cure for this disease, prophylactic or better 
therapeutic strategies are necessary. The main objective of this work was to evaluate the prophylactic potential of the association of myelin oligodendrocyte glycoprotein (MOG) with 
1α,25-dihydroxyvitamin D3 (1,25(OH2)D3) in experimental autoimmune encephalomyelitis (EAE).
Materials and Methods: C57BL/6 mice were vaccinated with MOG associated with 1,25(OH2)D3 and then submitted to EAE induction. Animals were euthanized 7 and 19 days after 
EAE induction, during the pre-clinical and acute disease phases, respectively. The following parameters were evaluated: body weight, clinical score, inflammatory process in the CNS, 
amount of dendritic (CD11c+CD86+MHCII+) and regulatory T cells (CD4+CD25+FoxP3+) in the spleen and cytokine production by spleen and CNS cell cultures.
Results: Vaccination with MOG associated with 1,25(OH2)D3 blocked clinical EAE development. This effect was associated with a drastic reduction in body weight loss, dendritic 
cell maturation and CNS inflammation. It also triggered a significant reduction in cytokine production by CNS and spleen cell cultures. Unexpectedly this prophylactic procedure 
decreased the frequency of FoxP3+ regulatory T cells in the spleen.
Conclusion: 1,25(OH2)D3 acted as a tolerogenic adjuvant when associated with MOG. This association was able to arrest EAE development. A similar effect is expected in other 
autoimmune pathologies whose autoantigens are well characterized.
Financial support: Research grant by National Council of Technological and Scientific Development (CNPq) and L.A.N. Mimura scholarship by Coordination for the Improvement of 
Higher Education Personnel (CAPES).

P.D.10.04
Efficacy of tolerogenic vaccination with MOG/VitD in EAE is not disrupted by Candida albicans infection

T. C. Fraga-Silva, L. N. Mimura, S. G. Zorzella-Pezavento, T. D. França, L. W. Ishikawa, A. Sartori; 
São Paulo State University (UNESP), Botucatu, Brazil.

Introduction: Multiple sclerosis (MS) is an immune-mediated demyelinating disorder of the central nervous system (CNS). We recently described that Candida albicans aggravates 
experimental autoimmune encephalomyelitis (EAE) that is a model to study MS. We also observed that vaccination with MOG plus 1α,25-dihydroxyvitamin D3 (VitD) blocks EAE 
development. In this work we investigated if C. albicans (Ca) infection interferes with the efficacy of this vaccine.
Materials and Methods: C57BL/6 female mice were initially immunized with myelin oligodendrocyte glycoprotein (MOG) plus VitD (M+V), then infected with the fungus and finally 
submitted to EAE induction. Four experimental groups were analyzed: EAE, Ca/EAE, M+V/EAE and M+V/Ca/EAE. Clinical scores were daily recorded until the 17th day (acute disease 
phase). Percentage of FoxP3+ regulatory T cells (Tregs) and cytokine production were evaluated during the pre-clinical disease phase (10th day after EAE induction) at draining lymph 
nodes and CNS cell cultures, respectively.
Results: The highest clinical scores were observed in the Ca/EAE group. On the other hand, M+V/EAE and M+V/Ca/EAE presented much lower clinical scores than the EAE control 
group. The percentage of Tregs was similarly high in Ca/EAE and M+V/Ca/EAE in comparison to EAE. Even though Ca infection triggered a higher production of cytokines (TNF-α, IL-6, 
IL-17, IFN-γ and IL-2) by CNS cell cultures, previous immunization with MOG/VitD significantly down-modulated this response in M+V/EAE and M+V/Ca/EAE.
Conclusion: These results indicate that vaccination with MOG/VitD preserves its protective efficacy even in the presence of Ca that aggravates EAE.
Financial support: São Paulo Research Foundation (FAPESP), grant 2013/14353-2

P.D.10.05
Epicutaneous therapy with MOG and vitamin D analogue association blocks EAE development

S. G. Zorzella-Pezavento, L. N. Mimura, T. C. Fraga-Silva, T. D. França, L. W. Ishikawa, A. Sartori; 
São Paulo State University (UNESP), Botucatu, Brazil.

Introduction: Multiple sclerosis (MS) is an inflammatory and demyelinating disorder of the central nervous system (CNS). Experimental autoimmune encephalomyelitis (EAE) 
is a widely accepted model to study this pathology. New therapeutic strategies are necessary to control MS. Paricalcitol is a synthetic analogue of vitamin D3 that retains its 
immunomodulatory properties without undesirable hypercalcemia. As skin exposure to purified protein antigens leads to development of immunological tolerance, we investigated 
the therapeutic effect of epicutaneous application of myelin oligodendrocyte glycoprotein (MOG) associated with paricalcitol on EAE development.
Materials and Methods: Female C57BL/6 mice submitted to EAE induction were treated, three and eleven days later, with an occlusive patch containing MOG plus paricalcitol, applied 
in their backs. Clinical scores and body weight were daily evaluated until the acute phase of the disease when immunological evaluations in peripheral lymphoid organs and CNS were 
performed.
Results: Epicutaneous application of MOG, paricalcitol or MOG/paricalcitol association significantly reduced clinical scores and body weight loss. However, only the association 
completely inhibited EAE development. This protection was concomitant with a significant increase, in draining lymph nodes, of CD3+CD4+CD25+Foxp3+ regulatory T cells and 
F4/80-CD11c+CD86+MHCII+ dendritic cells with less MHCII intensity. Moreover, treatment drastically reduced infiltration of CD3+CD4+ and Treg cells in the CNS. Paricalcitol alone or 
associated with MOG decreased both encephalitogenic and anti-inflammatory cytokines in spleen compared to MOG treatment.
Conclusion: These results indicate that this vitamin D analogue enhances the therapeutic efficacy of epicutaneous MOG application in EAE.
Financial Support: São Paulo Research Foundation (FAPESP) Grant no. 2013/01604-7.

P.D.10.06
Germ free mice during 7 day conventionalization: an initial study

J. Krizan; 
Institute of Microbiology of the ASCR, v. v. i., Prague, Czech Republic.

Introduction: Germ Free (GF) animals during chow in sterile condition result healthy and their immune system appear functional even if less developed than in conventionally (CV) 
reared animals. Constant contact of immune system with the antigens present in the food, but not microbiota, maintains the GF basal immune activation at a lower level than in the 
CV conditions. This more limited stimulation may be reflected in more rudimentary organization of immune tissue, quickly developing after conventionalization.
Methods: FACS analysis on spleen cells and confocal microscopy on fresh bowel were performed after conventionalization of GF mice until 7 days.
Results: We observed that conventionalization, contemporarily to macroscopic changes of caecum, induces variations of immune cell levels after 24hours with decrease of 
CD49b+CD3- cells and elevation of CD3+B220-CD4+CD8- cells. After 48hours, CD49b+CD3- and CD3+CD49b-CD4+ cells decreased and, after 7 days, CD3+CD49b- were decreased too. 
Conventionalized mice after 24 hours showed increase of activated (CD69+) populations of many observed cells (B220+CD3-, CD3+B220-CD8+CD4-, CD49b+CD3- and CD3+CD49b+ 
cells) in comparison with CV mice. GF animals also had elevated CD3+B220- cells.
Conclusion: The GF animals are useful for studying mucosal immunity regulation and evolution in comparison with CV animals. This is particularly important for developing models to 
understand bowel inflammation and other pathological processes as inflammation in tumor microenvironment which is a relevant factor for tumor development.
Acknowledgements: grants GAAV IAA500200917, RVO 61388971, Rusconi Foundation, Varese (IT), ENI Czech Republic, Prague (CZ), Unicredit Bank s.r.o., Prague (CZ), Paul’s Bohemia 
s.r.o., Prague (CZ), ARPA Foundation, Pisa (IT).
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P.D.10.07
Immunomodulatory effects of L-glutamic acid and L-cysteine on T- and B-cell immunity

N. Salyha, R. Iskra; 
Institute of Animal Biology, Lviv, Ukraine.

Introduction: Metabolism in animals under stress lead to the use of large amounts of glutamic acid and cysteine. A deficiency of these amino acids reduces the immune function, in 
particular, T- and B-lymphocytes activity.
Materials and Methods: Experiments were conducted on albino Wistar rats weighing 180-200g. They were divided into one control and four experimental groups. The duration of 
experimental period was 24 hours. Animals from all four experimental groups intraperitoneally received adrenaline in a dose 10mkg /kg. After that rats from the second experimental 
group received an aqueous solution of L-glutamic acid (L-Glu) at the dose 750 mg/kg; rats from the third group- L-Glu (750 mg/kg) and cysteine (L-Cys) (300 mg/kg); rats from the forth 
group - L-Cys (300 mg/kg). Immunological reactivity was evaluated by the following parameters: the lymphocytes number of specific subpopulations. Rosette activity was determined 
by the density of receptors.
Results: It was found that in rats exposed to stress without the supplementation L-Glu and L-Cys decreased the total number of T-lymphocytes and T-helper cells. We observed that 
the supplementation L-Glu and L-Glu in combination with L-Cys under the action of stress affected on the functional activity of the T-lymphocytes and T-helper cells (with an average 
and high density of receptors) and B-lymphocytes with average density of receptors.
Conclusions: Additional injection of L-Glu and L-Glu in combination with L-Cys increased the body’s defenses by acting on the receptor apparatus of T lymphocytes. This allows the 
organism to reach the level of control values during stress.

P.D.10.08
Mechanisms of influence of licorice root flavonoids on apoptosis of tumor cells in vitro

M. D. Tsitsuashvili, D. Z. Albegova; 
The Russian National Research Medical University named after N.I. Pirogov, Moscow, Russian Federation.

Contemporary researches of flavonoids demonstrate a wide range of their pharmacological activity. Previously, we have shown that an experimental sample licorice root flavonoids 
(LRF), inhibits proliferation of tumor cells in dose dependent manner.
The aim of this study was to evaluate the ability of LRF to induce apoptosis as a possible mechanism for its antiproliferative effect.
Analysis of apoptosis of tumor cells was done by flow cytometry and performed using a DNA -specific fluorochrome propidium iodide (Sigma, USA). After 24 hours of cell cultures (106 
cells) preincubation, the LRF were added and incubation continued for 24-48 hours. Then the cells were washed twice with a solution of cold phosphate-buffered saline. Washed cells 
were resuspended , fixed and stained with a solution containing propidium iodide . Samples were analyzed on a flow cytometer, Cytomics FC 500 (Beckman Coulter, USA).
The ability of LRF to induce apoptosis was studied against histologically different cell lines (U-937, A-431, GL-6). After 24 h of incubation of U-937 cells with LRF (20 mkg/ml) there 
was a slight increase of apoptosis level for 10-15%. By 48 h incubation of the cells with the LRF there were observed a statistically significant increase in the levels of apoptotic and 
tetraploid cells, reduction of diploid cells. Increase of apoptotic effect of LRF (48-hour exposure) was observed on other cell lines as well.
Therefore we can conclude the following: evidently inhibition of proliferation of tumor cells is the result of G2/M-faze cell cycle block, which causes their eventual apoptosis.

P.D.10.09
Study the role of Mitogen-Activated Protein Kinases activation in proliferation and apoptosis processes of the pharyngeal tumour cells

M. Bostan, G. Matei, C. Hotnog, M. Mihaila, V. Roman, L. I. Brasoveanu; 
Stefan S. Nicolau Institute of Virology, Bucharest, Romania.

Introduction: The malignant lesions arising in the pharynx, are mainly asymptomatic initially, are aggressive, and frequently invade and migrate to distant organs, making them 
difficult to treat. Therefore, the present study investigated the effects of the Ganoderma lucidum ((a natural compound which it has been consumed as a dietary supplement by 
cancer patients)) on the cell growth, in the generation of reactive oxygen species (ROS), MAPK activation and regulation of the apoptotic pathway in in human pharingeal squamous 
carcinoma cell line (FaDu).
Materials and Methods: Influence of GL treatment was studied on FaDu by using Non-Radioactive Cell Proliferation assay, flow cytometry techniques (to analyze apoptotic events), 
ELISA assays (for evaluation of p38MAPK and ERK phosphorylation) and chemiluminescence method (to quantify ROS release).
Results: Annexin V and propidium iodide double staining, followed by flow cytometry analysis showed that exposure of FaDu cells to GL led to apoptotic cell death in a dose-
dependent manner. In addition, 100ug/ml of GL induced a significant increase in the intracellular ROS levels. Treatment with MAPK inhibitors had different effects on viability of 
GL-treated cells: SB203580 restored the cell viability, but PD98059 did not. Cell treatment with 100ug/ml of GL stimulated p38MAPK phosphorylation in a time-dependent manner, 
but ERK was not affected.
Conclusions: Our results showed that ROS-mediated activation of p38 MAPK is closely linked to Ganoderma lucidum-induced apoptosis in FaDu cells and by modulating ROS levels 
might induce a way selectively kill cancer cells without causing significant toxicity to normal cells.

P.D.10.12
Dietary fatty acids directly impact CNS autoimmunity via the small intestine

S. Jörg1, A. Haghikia2, A. Hammer1, D. A. Akkad2, D. N. Müller3, R. Gold2, R. A. Linker1; 
1University Hospital Erlangen, Erlangen, Germany, 2Ruhr-University Bochum, Bochum, Germany, 3Experimental and Clinical Research Center & Max-Delbrück Center Berlin, Berlin, Germany.

Introduction: Increased appreciation of the gut as the largest organ interacting with the environment has brought significant attention to the interactions between nutrition, 
microbiome and the local cellular immune response, especially within the context of T cell mediated autoimmunity.
Materials and Methods: We performed murine and human T cell culture assays, in vivo/ex vivo experiments in MOG-EAE and a microbiome analysis. CNS, splenic and intestinal cells 
were analyzed by FACS. Signaling was investigated by transcriptome analyses/Western Blot.
Results: We report an opposing effect of dietary long chain fatty acids (LCFA) and short chain FA (SCFA) on T helper (Th) cells: LCFA lead to enhanced differentiation and proliferation 
of Th1/Th17 cells (both about 50 %; n = 3, p<0.01) as well as impaired intestinal sequestration of Th1 and Th17 cells via p38 MAPK. In contrast, dietary SCFA enhance regulatory T 
cell (Treg) differentiation (about 20 %, n = 8, p<0.05) and expand gut Treg by lipin-2/JIP2 dependent suppression of the JNK1 and p38 pathway. Using experimental autoimmune 
encephalomyelitis (EAE) as a model of T cell mediated autoimmunity, LCFA exacerbate disease (n = 13 versus 15, p<0.05) by expansion of Th1/Th17 T cell populations in the small 
intestine. In contrast, SCFA significantly ameliorate EAE (n = 15 versus 29, p<0.001) and reduce axonal damage via long-lasting imprinting on lamina propria-derived Treg.
Conclusions: Our data demonstrate a direct dietary impact on intestinal and subsequently CNS-specific Th cell responses in extra-intestinal autoimmunity and may have therapeutic 
implications for autoimmune diseases like multiple sclerosis.

P.D.10.13
Assessment of Effects of Micronutrient Supplementation on Products of Macrophage Activation during Treatment of Pulmonary Tuberculosis Patients

M. O. Akiibinu1, T. J. Oyewumi2; 
1Caleb University Lagos, Lagos, Nigeria, 2Immunology Unit, Department of Chemical Pathology, College of Medicine, University of Ibadan,, Ibadan,, Nigeria.

Introduction: This study assessed the status of markers of oxidative stress and product of macrophage activation in pulmonary tuberculosis (PTB) patients on micronutrients 
supplementation.
Materials and Methods: One hundred and twenty-five newly diagnosed PTB patients participated in this study. 120 apparently healthy individuals negative to Mantoux test and HIV-
antibodies served as controls. Levels of plasma neopterin, total plasma peroxide (TPP), malondialdehyde (MDA), albumin, nitric oxide (NO), superoxide dismutase (SOD), catalase 
(CAT), reduced glutathione (GSH) were measured by enzyme linked immunosorbent assay and spectrophotometry methods respectively.
Results: Plasma levels of neopterin, TPP and MDA increased significantly (p<0.05) in newly diagnosed PTB patients, while levels of NO, albumin, SOD, GSH, CAT decreased 
significantly (p<0.05) in them when compared with the non-PTB controls. In PTB patients on combined anti-TB drugs and micronutrient supplements (C+M), the mean levels of MDA, 
neopterin and TPP declined significantly (p<0.05) after two weeks of treatment when compared with baseline values. The mean levels of SOD, CAT and GSH increased significantly 
(p<0.05) after two weeks of treatment when compared with the baseline values. In PTB patients on anti-TB only (C-M), significant (p<0.05) changes were observed only in the levels of 
MDA (decreased), SOD and GSH (increased) when compared with the baseline values. NO and albumin levels did not show significant changes in both C+M and C-M patients during 
the four weeks of treatment when compared with their baseline values.
Conclusion: Micronutrient supplementation could enhance the effects of anti-TB drugs and avert the risk of oxidative stress in tuberculosis patients.
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P.D.10.14
Resveratrol increases cd68+ kupffer cells co-localized with adipose differentiation-related protein (adfp) and ameliorates high-fat-diet-induced fatty liver in mice

K. Nishikawa1, K. Iwaya2, M. Kinoshita2, Y. Fujiwara3, S. Thiruppathi4, T. Suzuki4, S. Hiroi2, S. Seki2, T. Sakamoto2; 
1Chuo university, Tokyo, Japan, 2National Defense Medical College, Saitama, Japan, 3Ochanomizu University, Tokyo, Japan, 4National Institute of Health Sciences, Tokyo, Japan.

Introduction: Resveratrol reportedly improves fatty liver. This study purposed to elucidate the effect of resveratrol on fatty liver in mice fed a high-fat (hf) diet, and to investigate the 
role of liver macrophages (kupffer cells).
Methods and results: C57BL/6 mice were divided into three groups, receiving either a control diet, hf diet (50% fat), or hf supplemented with 0.2% resveratrol (hf + res) diet, for 8 
weeks. Compared with the HF group, the hf + res group exhibited markedly attenuated fatty liver, and reduced lipid droplets in hepatocytes.
Results: Proteomic analysis demonstrated that the most down-regulated protein in the livers of the hf + res group was adipose differentiation-related protein (adfp), which is a 
major constituent of lipid droplets and reflects lipid accumulation in cells. The hf + res group exhibited greatly increased numbers of CD68+ kupffer cells with phagocytic activity. 
Immunohistochemistry showed that several CD68+ kupffer cells were co-localized with adfp immunoreaction in the hf + res group. Additionally, the hf + res group demonstrated 
markedly decreased TNF-alpha production, which confirmed by both liver mononuclear cells stimulated by lipopolysaccharide in vitro and in situ hybridization analysis, compared 
with the hf group.
Conclusion: Resveratrol ameliorated fatty liver and increased CD68-positive Kupffer cells with down-regulating adfp expression.

P.D.10.15
Do Quinton® solutions exert any modulation on the immune system?

S. Pascual-García, P. Martínez-Peinado, M. de la Sen, F. Marco de la Calle, M. García-Irles, Y. Segovia-Huertas, J. Sempere-Ortells; 
University of Alicante, Alicante, Spain.

Introduction: Both Isotonic and Hypertonic Quinton® solutions are signed products by Laboratoires Quinton®, consisting in ultrafiltered seawater with different concentrations of 
NaCl (9 and 33g/l, respectively), which are used for medical purposes. It is well-known that seawater contains many essential mineral elements for the proper functioning of body 
cells, including the immune system cells. Therefore, the aim of this study is to know the effects of Isotonic and Hypertonic Quinton® solutions on Peripheral Blood Mononuclear Cells 
(PBMCs) proliferation.
Materials and Methods: PBMCs were obtained from seven healthy volunteers, CFSE-stained and cultured with different concentrations of PHA and different saline solutions (PBS or 
Quinton). PBMCs were analysed by flow cytometry and optical microscopy.
Results: Statistically significant differences were observed in the proliferation of PHA-stimulated PBMCs at most of the different RPMI/Saline solution ratios used, showing always 
higher proliferation with Quinton solutions vs. PBS. Moreover, some differences were also found according to the PHA concentration (10, 5 and 2.5 µg/mL of PHA). Our results 
indicate that the more you decrease the stimulus the higher differences between Quinton solutions and PBS are found, revealing these results a potential PHA-synergistic effect of 
these solutions at the lowest concentration. Furthermore, when 12.5% or 25% of Quinton Isotonic solution was used with RPMI, proliferation higher than 100% was observed, which 
can be indicating that Quinton Isotonic solution may have components boosting proliferation of PBMCs.
Conclusions: Isotonic and Hypertonic Quinton solutions seem to offer some synergistic additional factor to RPMI, able of increasing PBMCs’ proliferation.

P.D.10.16
Affinities for 25(OH)D3/D2 of the three main genetic isoforms of human vitamin D binding proteins (VDBP)

P. Kiszel1,2, S. Pohl1, M. Biehl1, L. von Proff1, T. Meier1, A. Engel1, M. Schraeml1; 
1Roche Diagnostics, Penzberg, Germany, 2German Academic Exchange Service (DAAD), Bonn, Germany.

Vitamin D deficiency is highly prevalent worldwide and increases the risk for several diseases including osteoporosis, falls, cancer, diabetes, hypertension, atherosclerosis and 
autoimmune diseases. Two chemically distinct natural forms of vitamin D exist: cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2). Both vitamin D forms are used for 
prevention and treatment of vitamin D deficiency.
Vitamin D metabolites are relatively hydrophobic and 85-90% of 25(OH)D is tightly bound by VDBP, 10-15% is loosely bound by albumin and less than 1% circulates in its free form 
in the blood. The “free hormone hypothesis” suggests that protein-bound hormones are relatively inactive but albumin-bound hormones are often grouped to bioavailable fraction. 
Physical measurement of bioavailable 25(OH)D is generally labor-intensive and time-consuming. As a consequence, most studies have utilized alternative strategies for estimating 
bioavailable 25(OH)D based on mathematical models that incorporate binding coefficients for VDBP and albumin coupled to measurement of concentration of total serum 25(OH)D 
and VDBP. Mathematical estimation utilizes average binding coefficients for VDBP and albumin. It is important to recognize that the different genetic isoforms of VDBP (Gc1F, Gc1s 
and Gc2) may have different binding affinities. Affinity differences of VDBP isoforms were already reported by J. Arnaud et al in serum samples. However, their results are generally 
misinterpreted in the literature.
Our aim was to compare the binding affinities of recombinant VDBP isoforms originated from mammalian HEK-293 cells to 25(OH)D2 and 25(OH)D3 with several innovative, high-
performance technology such as surface plasmon resonance (Biacore), isothermal titration calorimetry (ITC) and electrochemiluminescence immunoassay (Elecsys).

P.D.10.17
The capacity of major cows milk allergen Bos d 5 suppressing T-cell responses upon binding of the active vitamin A metabolite retinoic acid

K. Hufnagl1, S. Wagner1, L. F. Pacios2, F. Roth-Walter1, R. Bianchini1, E. Jensen-Jarolim1,3; 
1Comparative Medicine, Messerli Research Institute of Veterinary Medicine Vienna, Medical University Vienna and University Vienna, Vienna, Austria, 2Biotechnology Department, Center for 
Plant Biotechnology and Genomics, Technical University of Madrid, Madrid, Spain, 3Comparative Immunology and Oncology, Department of Pathophysiology and Allergy Research, Center 
of Pathophysiology, Infectiology and Immunology, Medical University Vienna, Vienna, Austria.

Introduction: Recent research of our group has shown that the major cows milk allergen Bos d 5, a member of the lipocalin family, acts immunomodulatory depending on ist load 
with siderophore-iron complexes. The aim of this study was to investigate whether Bos d 5 could influence Th1/Th2 immune reponses when complexed with the active Vitamin A 
metabolite retinoic acid (RA).
Material and Methods: Binding of RA to Bos d 5 was determined by autofluorescence quenching and ANS displacement assay. Activated PBMCs from 12 healthy donors were 
incubated with the ,,empty“ milk allergen (apo-Bos d 5) or allergen loaded with RA (holo-Bos d 5). T-cell subsets (CD3+, CD4+, CD8+) were analyzed by FACS, cytokines (IFN-γ, IL-10, 
IL-13) measured by ELISA.
Results: We calculated a dissociation constant of 1.7 µM and in vitro RA was able to dose-dependently displace ANS from Bos d 5. Incubation of PBMCs with apo-Bos d 5 for 48 hours 
significantly induced IFN-γ, IL-13 and IL-10 levels whereas T-cell subsets remained unaltered. In contrast, stimulations with holo-Bos d 5 led to a significant decrease in CD4+ positive 
cells and to a pronounced decrease in all three cytokines. This phenomenon was dependent on the allergen-RA complex, as treatment with RA alone did not influence T-cell subsets or 
cytokine levels.
Conclusion: Our data suggest that holo-Bos d 5, with RA in its molecular pocket, has a pronounced immunosuppressive effect. We thus propose that proper loading of this major cows 
milk allergen may prevent subsequent allergic immune responses to it.

P.D.10.18
Riboflavin deficiency increases the proinflammatory activation of fat cells - in vitro study

A. I. Mazur-Bialy1, J. Homa2, E. Pochec2; 
1Faculty of Health Science, Jagiellonian University Medical College, Krakow, Poland, 2Jagiellonian University, Krakow, Poland.

Purpose: Obesity is a pandemic of the twenty-first century which may result in various diseases, and therefore represent a serious social problem. The moderate inflammation, which 
is associated with the obesity, is an important factor in metabolic syndrome and insulin resistance development. Our previous studies have shown that riboflavin modifies the activity 
of immune cells, and therefore an attempt to assess its impact on adipocytes and a coculture of adipocytes and macrophages was conducted.
Methods: In this study we used the mouse 3T3 L1 preadipocytes and RAW 264.7 macrophages. Cells were cultured in monoculture system or cocultured in a medium with riboflavin 
concentration corresponding to moderate riboflavin deficiency (3.1 nM), physiological state (10.4 nM), and vitamin pill supplementation (300 nM).
Results: Data indicated that riboflavin deprivation induced abnormal fat droplets accumulation, accompanied with slight decreases in cell viability. Assessing the release of 
chemotactic factors showed an enhanced immune cell migration to the supernatant from adipocytes cultured in riboflavin deficiency. Moreover, we found an excessive production 
of TNF-alpha and HMGB1 in both coculture and monoculture system after few days of riboflavin deficiency. In coculture system an pro-inflammatory activation was amplified _ this 
might suggest about mutual co-activation of components.
In conclusion, the state of riboflavin deprivation promotes a pro-inflammatory activation of crucial components of fat tissue: adipocytes and macrophages. Further research is needed 
to determine whether this condition may increase the likelihood of development of metabolic syndrome and insulin resistance in obese people.
This study was supported by the grant 9003-008/IP1/2013/72.
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P.E.01.01
Human milk IgG and sIgA Fab-arms exchange, promoted by the specific factor

S. Sedykh1,2, V. Prints2, V. Buneva1,2, G. Nevinsky1,2; 
1SB RAS ICBFM, Novosibirsk, Russian Federation, 2Novosibirsk State University, Novosibirsk, Russian Federation.

Bispecific IgG molecules contain simultaneously two distinct antigen-binding sites, and sIgA may contain up to four different sites. The use of bispecific IgG may bring together a 
tumor cell and a cytotoxic T lymphocyte, which significantly increase the chance of natural elimination of degenerated cells.
Significant advances in the design of bispecific antibodies in recent years have led to the creation of therapeutic molecules for administration to humans. The initial barrier of cytokine 
response was partially overcome by new designs that improve clinical effect and have lower toxicity. Several preparations of bispecific immunoglobulins are successfully tested in 
clinical trials. There are described several approaches to the production of bispecific antibodies: bispecific immunoglobulins may be directed in all possible combinations against 
effector cells, medicines, toxins, DNA, enzymes, and various structures on tumor cells. Development of new artificial bispecific immunoglobulins is directed at optimization of tissue 
penetration, stability in vivo, binding specificity and increased affinity for the target tumor cells.
Previously we have shown that human milk contains a factor stimulating the exchange of HL-fragments (Fab arms) between IgG and sIgA molecules. Based on these results, we plan 
to develop a method for producing bispecific antibodies from monospecific molecules of natural human immunoglobulins. The main aim is isolation and characterization of human 
milk factor, promoting the Fab arms exchange.
The reported study was partially supported by RFBR, research projects 13-04-00205, 13-04-00208.

P.E.01.02
Examination of coexistance and connection of antinuclear antibody (ANA) with the positivity of thyroid autoantibodies

R. Kesli, Ö. Cetinkaya, G. Asık, C. Demir; 
Afyon Kocatepe University, Afyonkarahisar, Turkey.

Introduction: Autoimmune thyroid diseases includes Graves disease and chronic lymphocytic tyhroiditis are the organ specific autoimmune defects, charectirized by lenfositic 
infiltration and formation of the antibodies (Anti-Tg, Anti-TPO ve TRab) against to thyroid gland antigens. In this study it was aimed to examine; coexistance and connection,of the 
ANA with the positivity of thyroid autoantibodies.
Materials and Methods: ANA positive samples which positivity of thyroid autoantibodies wanted to analyse for routinely in Microbiology Laboratory of Afyon Kocatepe University, 
ANS Research and Practice Hospital between June 2013 and October 2014 were included into the study. ANA test studied by using indirect immunofloresan antibody test method (IIFT 
Mosaic Hep-20-10/Liver Monkey, Euroimmun, Lübeck, Germany) and the pattern was determined with >1/100 titer evaluted as positive. Of the thyroid autoantibodies Anti-Tg and 
anti-TPO were investigated by using immunoblotting method (Euroassay Anti-TG,-TPO (IgG) Euroimmun, Lübeck, Germany) and TRab was by using enzyme linked immunosorbent 
assay (DiaMetra, Via Pozzuolo, Italy).
Results: Into this study; 74 patients, with ANA test positive and one or more thyroid autoantibody test applied, were included. ANA paterns were given in Table 1. Thyroid 
autoantibody results of the ANA negative 74 patients which have same sex with the patient group, composed as control group. Result of the thyroid autoantibodies were given in 
Table 2.
Conclusions: According to these findings; reality of the accompaniment of the autoimmune thyroid diseases to ANA positivity should not ignore and the presence of thyroid 
autoantibodies should be investigated for early diagnosis of the possible accompanied autoimmune thyroiditis.

Table 1. ANA patterns according to the thyroid autoantibody positivity

ANA paterns Thyroid Autoantibody Positive (n=23) Thyroid Autoantibody Negative (n=51) Total (n=74)

Sytoplasmic granuler 9 31 40 (54 %)

Homogen / Nucleolar 10 / 3 14 / 5 24 (32,4 %) / 8 (10,8 %)

Nuclear few dots / Nuclear membrane 1 / - - / 1 1 (1,4 %) / 1 (1,4 %)

Table 2. Positivity of the thyroid autoantibodies with ANA positive and negative patients

Anti-Tg Anti-TPO TRab

Negative / Positive Negative / Positive Negative / Positive

Patient Group (ANA positive patients) 63 / 9 (12,5%) 53 / 20 (27,4%) 19 / 4 (17,4%)

Control Group (ANA negative patients) 74 / - 69 / 5 (6,8%) 8 / -

P.E.01.03
Expression and solution of the three-dimensional structure of the wheat allergen beta amylase

G. Hofer1, S. Pahr2, R. Valenta2, W. Keller1; 
1Institute of Molecular Biosciences, University of Graz, Graz, Austria, 2Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, 
Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

Introduction: Wheat is one of the most important food allergen sources leading to severe allergic symptoms. However, wheat food allergy diagnosis is difficult, especially in patients 
reacting to allergens that are underrepresented in natural extracts. Recombinant proteins are capable of improving diagnosis, yet achieving the native fold is difficult when using 
bacterial systems to express cysteine rich eukaryotic proteins.
Materials and Methods: Wheat β-amylase was expressed in BL21(DE3) and ΔtrxB, Δgor (SHuffle®) strains. Activity tests and size exclusion chromatography were used to evaluate 
resulting protein samples. Active monomeric protein was crystallized and the structure solved to 1.8 Å. IgE reactivity of recombinant β-amylases were analyzed with sera from wheat 
food allergic patients, baker’s asthma patients, grass pollen allergics and non-atopic individuals in non-denaturing RAST-based binding assays. In vitro gastric and duodenal digestion 
assays were performed to study their resistance.
Results: Whilst standard expression protocols utilizing the BL21(DE3) strain form soluble but aggregated and inactive protein, optimized expression in SHuffle strain cells yields a 
natively folded amylase with all cysteines correctly reduced, despite the fact that the strain is intended for disulfide bond formation. β-amylase exhibits specific IgE binding capacity 
in wheat food allergic patients, whereas the active form was recognized more frequently. Interestingly, β-amylase was even recognized by IgE antibodies from a wheat food allergic 
patient not reacting to whole wheat extract.
Conclusion: Natively folded recombinant wheat β-amylase should be included in allergy diagnosis to more precisely identify wheat food allergic patients.
Supported by FWF grants F4604, F4605

P.E.01.04
Recombinantly produced insect Thaumatin-like protein (Sgre1) and its role as putative allergen

M. Eder, W. Keller; 
Institute of Molecular Biosciences, University of Graz, Graz, Austria.

Introduction: Thaumatin-like proteins (TLP) are wide spread in nature. They exist in many plants, fungi and animals and play important roles in host defense, development processes 
and stress response. A lot is known about their role in plants but only little about their tasks in animals. Furthermore, many TLPs have been shown to act as allergens. Sgre1 is found in 
the desert locust (Schistocerca gregaria) and is supposed to play a role in sugar binding.
Materials and Methods: His-tagged Sgre1 was expressed in ΔtrxB, Δgor (SHuffle® T7 Express lysY) Escherichia coli at 18 °C for 24 hours without induction. The protein was purified by 
IMAC chromatography, followed by size exclusion chromatography and subsequent characterization by CD spectroscopy.
Results: Since overexpression of Sgre1 with IPTG induction led to formation of inclusion bodies, we performed expression without induction resulting in lower expression levels. 
A large portion of the protein was still insoluble but a small fraction was obtained in soluble form. The oligomerization state of the protein was observed by size exclusion 
chromatography and the intact fold was demonstrated by CD spectroscopy. Furthermore, a BLAST search revealed a possible IgE binding epitope.
Conclusion: This is the first time a recombinant insect TLP was produced in soluble form. It will allow us to obtain structural information and investigate its putative role as an allergen. 
Since the UN recommends insects as an important protein source, information about the allergenic potential of insect proteins will become increasingly important.
Supported by FWF grant F4604
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P.E.01.05
Establishment of keratinocyte cell lines from human hair follicles

T. Berger1, M. Gschwandtner1, A. Starjeriu2, A. Elbe-Bürger1, J. Grillari2, R. Grillari-Voglauer2, E. Tschachler1, M. Mildner1; 
1Medical University of Vienna, Department of Dermatology, Wien, Austria, 2University of Natural Resources and Life Sciences, Wien, Austria.

Introduction: Although KC cell lines are widely used in dermatological research, investigations on keratinocyte differentiation are limited due to dysfunctions of their differentiation 
program. In the present study autonomously growing KC cell lines derived from human hair follicles and, as a control, interfollicular epidermis were established and characterized.
Results: KC isolated from hair follicles and interfollicular epidermis were immortalized by ectopic expression of SV40 early region and hTERT. Both, the isolated primary KC as well as 
the generated KC cell lines differentiated into a stratified epidermis with an identifiable stratum granulosum and stratum corneum in our organotypic skin model, showing normal K1, 
K5, K10, K17, involucrin, filaggrin and caspase 14 expression. The epidermal diffusion barrier function was intact in organotypic skin cultures of both hair and skin-derived KC cell lines. 
Mechanistically we found that SV40 large T antigen and p53 expression was only detectable in the basal layer of the in vitro reconstructed epidermis. Furthermore, inhibition of DNA 
methylation circumvented SV40 large T antigen shutdown in the suprabasal layers and led to incomplete KC differentiation.
Conclusion: Our study demonstrates that immortalization of primary KC by overexpression of SV40 early region and hTERT generates cell lines which are able to fully differentiate 
in an organotypic skin model. Since hair follicles as source for KC can be obtained by minimally invasive procedures, our approach will allow the generation of cell lines from patients 
with skin diseases and therefore represents an advantageous new tool in the search for underlying pathogenic processes.

P.E.01.06
Structural Recognition of CD1d-restricted Microbial lipid antigen by Type II Natural killer T cells

S. Sundararaj; 
Monash University, Clayton, Australia.

Natural killer T (NKT) cell belongs to a heterogeneous population of lymphoid cells that exhibits a characteristic feature of both innate and adaptive immune cells. Upon activation, 
NKT Cells can either activate or suppress immune response. Unlike conventional T cells that require peptide antigen presentation, NKT cells respond to lipid antigen in CD1d restricted 
manner. On the basis of their gene repertoire and antigen specificity, NKT cells can be divided into two types namely Type I and Type II NKT cells, Type I NKT cells are characterized 
by the expression of semi invariant TCR, whereas the TCRs expressed by type II NKT cells uses diverse gene repertoire. Type II NKT cells are more prevalent in the humans and play a 
predominant role during infection and inflammatory process. How type II NKT cell TCRs engage CD1d-microbial antigen is unknown. Here we provide the first structural insight on 
recognition of type II NKT cell T cell receptor, TRAV4*01 in complex with CD1d-α-Glucornic acid diacylglycerol (α-Glc-A-DAG) from Mycobacterium spp. The TRAV4*01 TCR bound 
parallel above the F’ pocket of CD1d such that TCRα and TCRβ chain made equal contribution at TRAV4*01 TCR-CD1d- α-Glc-A-DAG interface. Binding of the TCR induced structural 
changes in the F’ pocket of CD1d in CDR3 dependent manner. Furthermore, a significant repositioning of glucose headgroup is observed, facilitating germline encoded CDR contact. 
Accordingly, our finding provides an insight on diverse mechanism by which TCR engage in recognition of microbial antigen and translates innate signal for Type II NKT cell activation.

P.E.01.07
New fluorogenic dyes for analysis of cellular processes by flow cytometry and confocal microscopy

I. Balabanov1, A. Kurutos2, K. Nikolova1, N. Mihaylova1, S. Stoitsova3, T. Deligeorgiev2, A. Tchorbanov1; 
1Laboratory of Experimental Immunology, Department of Immunology, Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Department of Applied Organic 
Chemistry, Faculty of Chemistry and Pharmacy, Sofia University, Sofia, Bulgaria, 3Department of Morphology of microorganisms and electron microscopy, Institute of Microbiology, 
Bulgarian Academy of Sciences, Sofia, Bulgaria.

Introduction: Fluorescent microscopy and fluorescent imaging by flow cytometry are two of the fastest growing areas in the medical and immunological research. Among compounds 
known as fluorescent labels, the cyanine-based dyes have become widely used since they have high excitation coefficients, narrow emission bands and high fluorescence upon 
binding to nucleic acids.
Apoptosis is a strictly regulated process of programmed cell death that is manifested as a normal part of the cell development and characterized by several features in the morphology 
and functionality of the cells. The ability to define cell cycle by measuring DNA content is a key method for evaluation of the degree of cell activation and protein expression as well as 
for identification of various disorders. These characteristics allow apoptosis detection and cell cycle analysis by several flow cytometric techniques.
Materials and methods: We have synthesized new monomethine cyanine dyes and have characterized their applicability for staining of dead and/or apoptotic cells. Imaging 
experiments by flow cytometry and confocal laser scanning microscopy (CLSM) have also been performed.
Results: The dyes have shown high-affinity binding to the nuclei at high dilutions, up to 10-7M. Flow cytometry and CLSM have confirmed that these dyes labeled selectively non-
living, e.g. ethanol-fixed cells.
Conclusions: The results of the performed experiments suggest that these new dyes are appropriate for estimations of cell viability and apoptosis. The novel structures proved to be 
appropriate also for analysis of the cell cycle.

P.E.01.08
Incorporation of BD Horizon BV421 and BD Horizon BV480 immunofluorescence reagents improves immunofluorescence microscopy

J. Rohrer, A. Wright, J. Martin, Y. Marrari; 
BD Biosciences, La Jolla, CA, United States.

New fluorophores offered by BD Biosciences, BD HorizonTM BV421 and BD HorizonTM BV480, have unique spectra, are very bright, photostable, and work well in 
immunofluorescence microscopy. With narrow excitation and emission spectra, these two fluorophores are compatible with most fluorescent protein models (eGFP, YFP, RFP, and 
tdTomato). Additionally, they are compatible with the standard green, yellow, red, and far-red immunofluorescence imaging reagents, (Alexa Fluor® 488, Alexa Fluor® 568, and Alexa 
Fluor® 647). These new fluorophores enable robust 5-color imaging. The workflow is easy and the dyes are functional (with simple optimization) on most fluorescence microscopes. 
No spectral unmixing is required for analysis.
Because BV421 and BV480 are brighter than standard imaging fluorophores, there is the potential to lower the limit of detection with improved resolution. Side by side experiments 
with standard fluorophores on an epifluorescence microscope demonstrate improved resolution, via increased signal to noise, using both BV421 and BV480. Brighter fluorophores 
improve ease of use during microscope focusing and data acquisition by decreasing exposure time. In addition to enhanced sensitivity, these fluorophores enable easy and routine 
5-color staining. Examples from human and mouse model systems using directly conjugated primary antibodies, show how these dyes enable simple multi-parameter imaging, 
thereby permitting correlation of more parameters per sample

P.E.01.09
The percentages of endothelial progenitor cell with expression of CD133+, CD309+, CD34+ at 6. hour after both artery laceration and 20 years tooth extraction procedure in 
peripheral blood samples

B. Saraymen1, I. Karaman2, Z. B. Gönen3, F. Doğruel3, M. Y. Köker1; 
1Department of Immunology, Erciyes University Medical Faculty, Kayseri, Turkey, 2Department of Orthopaedics and Traumatology, Erciyes University Medical Faculty, Kayseri, Turkey, 
3Department of Oral and Maxillofacial Surgery, Erciyes University Dentistry Faculty, Kayseri, Turkey.

Introduction: Endothelial progenitor cell expresses CD133 (AC133 clone, for early stem cell), CD309 (VGFR-2) and CD34 (hematopoietic stem cell) markers in their surface. Both artery 
laceration and 20 years tooth extraction procedure may stimulate the bone marrow to produce endothelial progenitor stem cells. Flow cytometric analysis is useful tool to measure 
these markers expression.
Materials and Methods: Blood samples from five patients with artery laceration and five patients with tooth extraction and five healthy controls subject were analyzed. Peripheral 
blood samples (taken at 6. hours) were stained with CD133-APC, CD309-PE, CD34-PC7 and CD45-KO spesific monoclonal antibodies. We have controlled CD45 gated cells and 
calculated the surface expression of antibodies on monocytes in flow cytometry. 20000 monocytes were counted by flow cytometry Kaluza software.
Results: The median value of cell expressing CD309, CD133 and CD34 are 11, 11 and 11 at monocytes, respectively in healthy control; 63, 152 and 50 at monocytes, respectively in 
patients with artery laceration; 133, 67 and 267 at monocytes, respectively in patients with 20 years tooth extraction.
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Conclusions: Monocytes is the major cell group in peripheral blood expressing CD133, CD309 and CD34 in their surface when comparing with neutrophils and lymphocytes. Both 
procedures have stimulated endothelial progenitor cell secretion from bone marrow to peripheral blood. The patients number will be increased for significant results.

CD309, CD133 and CD34 expressing cells in control and patient groups in monocytes gate (20.000 cells)

Groups The median number of CD309 positive cells The median number of CD133 positive cells The median number of CD34 positive cells

Healthy control 11 11 11

Artery laceration 63 152 50

20 years tooth extraction 133 67 267

P.E.01.10
Whole-cell MALDI-TOF mass spectrometry as a rapid method for leukocyte subtyping

K. Strasser1, E. Zareva2, M. Holzlechner2, H. Birnleitner1, M. Marchetti-Deschmann2, M. Bergmann1, R. Oehler1; 
1Medical University of Vienna, Vienna, Austria, 2Vienna University of Technology, Vienna, Austria.

Background: Identification of immune cells usually requires a time consuming analysis using antibodies against cell type specific surface proteins, which are referred to as “cluster of 
differentiation (CD)”. An additional challenge represents the fact that many CD proteins are expressed on more than one cell type. Thus, an in-depth characterization of macrophage 
or lymphocyte infiltrates requires a combination of various antibodies. In this project we investigate whether whole-cell MALDI-TOF mass spectrometry can be used to rapidly identify 
leukocyte subtypes.
Methods: Whole-cell MALDI-TOF mass spectrometry is a rapid technique that allows the characterization of cells by analyzing their protein expression profile.
Results: We could distinguish two different cell lines (U937 and Jurkat) according to their protein expression pattern by using whole-cell mass spectrometry. We were also able 
to distinguish CD14+ and CD14- cells isolated from human blood according to their mass spectrometry spectra. Currently, we are utilizing this approach for the differentiation of 
macrophage polarization states and lymphocyte subtypes as well as their activation statuses. Having characterized the cell type- and activation-specific mass spectrometry spectra 
we plan to apply this technique to tissue sections.
Conclusion: We succeed in analyzing various cell types by mass spectrometry and to discriminate between individual populations among leukocytes. We could show that whole-cell 
MALDI-TOF mass spectrometry has the potential to be a quick and reliable alternative to traditional methods for leukocyte subtyping.

P.E.01.11
Visualization of Mechanical Forces within the Immunological Synapse

J. Göhring1, F. Kellner2, G. Schütz1, J. Huppa2; 
1Institute of Applied Physics, Wien, Austria, 2Institute for Hygiene and Applied Immunology, Wien, Austria.

The interaction between the T-cell receptor (TCR) and the antigen-presenting cell (APC) has a central role in the adaptive immune system. It is of the utmost importance that this 
process is fast, specific, and highly sensitive. The T-cell is able to effectively screen through a sea of self- and harmless antigens in order to rapidly find those that are harmful. Dynamic 
signaling processes and membrane reorganization events such as the creation of the immunological synapse support this screening procedure. However, preliminary experiments 
indicate the involvement of mechanical forces in antigen discrimination. Therefore, we seek to characterize the TCR-imposed forces on the APC by directly introducing a force sensor 
within the immunological synapse. Well defined and calibrated digital, as well as analog, fluorescent molecular sensors will be attached to the peptide-presenting MHC complex 
(pMHCs). The distance between two introduced fluorophores can be precisely determined via Förster resonance energy transfer microscopy, and will serve as an exact measure for 
the involved pulling forces. By characterizing a statistically meaningful amount of the aforementioned events, a force map of the immunological synapse can be created. Downstream 
signaling will be measured via Calcium imaging, and correlated with the stimulatory potency of the involved pMHCs. The aim of this project is to develop a reliable tool to measure 
molecular forces between two adjacent cells, and to use the topological information to create force maps.

P.E.01.12
Maturation of synaptobrevin2-containing lytic granules (LGs) following endocytosis in primary mouse cytotoxic T lymphocytes (CTLs)

H. Bzeih; 
University of Saarland, Geb 59, Homburg, Germany.

CTLs are specialized cells of the immune system that function in killing viral infected and tumor cells, releasing the content of their LGs at the cell-cell interface, the immune synapse 
(IS). After being exocytosed at the IS, LGs are recycled and reused for another round of killing by the CTL. We aim to elucidate the maturation of a recycling LG by tracking the 
endocytosis of a specific LG marker, synaptobrevin2 (syb2). We used synaptobrevin2-mRFP (syb2-mRFP) knock-in mice as a tool in our study. CTLs were incubated with target cells 
to induce LG exocytosis at the IS. Upon exocytosis, syb2-mRFP on the vesicle membrane moves to the plasma membrane and thus the mRFP is exposed to the extracellular medium 
making it accessible to anti-RFP antibodies added extra-cellularly. We used fluorescently labeled anti-RFP antibodies to either pH-insensitive Alexa Fluor dyes or pH sensitive dyes 
like pHrodo green. We investigated the time required for the endocytosed LGs to be acidified using an anti-RFP antibody double-labeled with Alexa-405 and pHrodo green. We could 
visualize the time point of LG endocytosis and acidification by this method. We found that endocytosed LGs are acidified shortly after endocytosis within an average time of one 
minute. Then we used different markers of the endosomal pathway such as rab5, 7, and 11 to elucidate the maturation of endocytosed LGs. We could show that endocytosed LGs 
colocalize with rab5-containing early endosomes to again become killing competent.

P.E.01.13
Platelet rich plasma reduced vascular endothelial growth factor receptor-2 (VEGFR2) levels in human vascular endothelial cell culture

M. Shahidi1,2, P. Hayat3; 
1Cellular & Molecular Research Center (CMRC), Tehran, Iran, Islamic Republic of, 2Hematology department, school of Allied Medicine, Iran University of Medical sciences, Tehran, Iran, Islamic 
Republic of, 3Cellular & Molecular Research Center (CMRC), Iran University of Medical Science, Tehran, Iran, Islamic Republic of.

Back ground: It has been suggested that platelet rich plasma (PRP) is a valuable autologous source for therapeutic angiogenesis in various soft and hard-tissue. Vascular endothelial 
growth factor receptor-2 (VEGFR2), also termed KDR, has an important task in blood vessel formation and hematopoietic cell growth. It is also a high-affinity vascular endothelial 
growth factor (VEGF) receptor. The purpose of this study was to evaluate PRP potential in vascular endothelial growth factor receptor-2 (VEGFR2) production by human umbilical vein 
endothelial cells (HUVEC).
Methods: HUVEC were cultured and were treated with both PRP and normal plasma and incubated for 48 hours. The effects of PRP on the VEGFR2 levels were compared to normal 
plasma using western blot. Cell cycle study also was carried out to evaluate the effect of PRP on the proportions of cells in the various phases by flow cytometry. NF-kappaB (NF-kB) 
inhibition was conducted using small interfering RNA (siRNA) to investigate if there is a role for this signaling pathway.
Results: Surprisingly, PRP, but not normal plasma, decreased levels of VEGFR2 significantly but enhanced cell populations in both S and G2M phases of cell cycle in HUVECs NF-κB 
inhibition, however, reversed the latter. The discrepancy with PRP effects could be due to a combination of both inhibitory and activating factors in PRP composition.

P.E.01.14
Mechanical Forces in T-Cell Antigen Recognition

F. Kellner1, J. Göhring1,2, L. Schrangl2, R. Platzer1, G. J. Schütz2, J. B. Huppa1; 
1Medical University of Vienna, Vienna, Austria, 2Vienna University of Technology, Vienna, Austria.

The recognition of antigenic peptide/MHC complexes (pMHC) on antigen presenting cells (APC) by T-cells is mediated by the T-cell receptor (TCR) and leads to the formation of an 
immunological synapse. This process is remarkably specific, sensitive and efficient but up to this date the underlying mechanisms are only poorly understood. There is mounting 
evidence that mechanical forces acting on the TCR are indeed instrumental in TCR-ligand discrimination and TCR-mediated signaling.
To investigate this in sufficient detail, we will attach calibrated force sensors to pMHCs, which will be embedded either on a well-defined functionalized planar lipid bilayer system or 
on the surface of live APCs. Fluorescent dyes on both ends of the sensor will serve as donor and acceptor for Förster resonance energy transfer (FRET). We expect high FRET values 
when no tension is applied and the sensor is relaxed. However, cell-imposed forces on the TCR should stretch the sensor and reduce FRET due to larger distances between the FRET 
dye pair. We intend to perform FRET measurements in bulk to map forces within the immunological synapse and also to perform single molecule experiments to assess the true 
molecular force dynamics. To determine the role of TCR-imposed forces in T-cell triggering and ligand discrimination we will correlate them with the stimulatory potency of pMHCs 
and simultaneously imaged downstream signaling.
In summary, we expect to visualize TCR-imposed forces most directly and evaluate their function in T-cell antigen recognition.
Funding agency: WWTF - The Vienna Science and Technology Fund, project number LS13-030
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P.E.01.15
Imaging in cancer immunology: Phenotyping of multiple immune cell subsets in-situ in FFPE tissue sections

J. R. Mansfield1, B. Wendik2, C. C. Hoyt1, E. Stack1, M. Feldman3, C. Bifulco4, B. Fox4; 
1PerkinElmer, Hopkinton, MA, United States, 2PerkinElmer, Rodgau, Germany, 3University of Pennsylvania, Philadelphia, PA, United States, 4Providence Cancer Center, Portland, OR, United 
States.

There has been a rapid grown in the field of tumor immunobiology in recent years as a result of recent successes in cancer immunotherapies, and it is clear that immune cells play 
many sometimes conflicting roles in the tumor microenvironment. However, obtaining phenotypic information about the various immune cells in and around the tumor has been a 
challenge. Existing methods can deliver phenotypic information on homogenous samples (e.g., flow cytometry or PCR) or morphologic information in single stain IHC. We present 
here a methodology for delivering quantitative per-cell marker expression and phenotyping, analogous to that obtained from flow cytometry, but from cells imaged in situ in FFPE 
tissue sections. This methodology combines: the sequential multi-marker labeling of up to 6 antigens using antibodies all of the same species (with a goal of reaching 8 markers); 
automated multispectral imaging to remove problematic FFPE tissue autofluorescence and correct cross-talk between fluorescent channels; and an automated image analysis 
that can quantitate the per-cell marker expression, determine the cellular phenotype, count these cells separately in the tumor compartment and in the stroma, provide high-
resolution images of their distributions and provide x,y coordinate data from which spatial distance calculations can be made. We will show a 6-plex assay in breast cancer showing 
the application of the multiplexed staining, per-cell quantitation and cellular phenotyping in FFPE tissue sections, as well as methods to explore the spatial distributions of the 
phenotyped cells in and around the tumor.

P.E.01.16
Optimism affect the immune response

K. Curzytek, M. Kubera, R. Rygula, J. Kregiel, W. Duda, E. Trojan, W. Lason; 
Institute of Pharmacology, Polish Academy of Sciences, Krakow, Poland.

It has been shown that optimistic expectancies are associated with psychosocial outcomes and may also predict immune system changes and health, but the nature and mechanisms 
of any such physiological effects have not been identified. Most studies has focused on the determination of impact of negative emotion on disease susceptibility and course of 
illness. In contrast, the effects of dispositional optimism on the immunity is poorly understood. Studies were performed on 12 months old male Sprague-Dawley rats. The behavioral 
tasks - an ambiguous-cue interpretation (ACI) test, can be used to measure the natural propensity of rats to interpret environmental stimuli in a positive or negative manner 
established possibility to study the impact of optimism and pessimism on immunological system in animals. On the basis of the average cognitive bias index obtained from series of 
10 consecutive ACI tests performed in 1-week intervals, the rats were divided into two subgroups of “optimistic” and “pessimistic” animals. The animals were sacrificed and spleen 
derived cells were cultured with concavalin A (Con A, 2.5 μg/ml) for 24 hours, and supernatants were collected. The level of spleen cytokines was measured by RayBio Rat Cytokine 
Antibody Array. In “optimistic” animals it was observed increase in relative spleen and thymus weight, increase in proliferative activity of T lymphocytes in response to mitogens. 
Moreover “optimistic” animals reveals decrease secretion of spleen proinflammatory cytokines in comparison to “pessimistic” animals. These initial finding suggest that individuals in 
trait positive emotional state show increase in some parameters of cell-mediated immunity.
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KEYNOTE LECTURES

KL.B.1 Diseases

KL.B.1.1
Inflammasome

L. O´Neill1,2; 
1Trinity College Dublin, Dublin, Ireland, 2Trinity Biomedical Sciences Institute, Dublin, Ireland.

The NLRP3 inflammasome at the interface of metabolism and innate immunity
IL-1 was one of the first cytokines to be described, first as a bioactivity that mediated inflammation in many different disease contexts, and then as a family of proteins - IL-1alpha, 
IL-1beta and the IL1 receptor antagonist. By the late 1980s IL-1 was known to induce the expression of a large number of immune and inflammatory genes. The IL-1 receptor was the 
founder member of the IL-1R/TLR superfamily. The role of TLRs in the sensing of microbial products led to a renaissance of interest in innate immune mechanisms. Our understanding 
of how the pro form of IL-1beta is processed greatly improved with the description of inflammasomes. Inflammasomes can also trigger a type of cell death dubbed pyroptosis. 
The best understood inflammasome comprises Nlrp3, and this protein has been implicated in all of the pathologies suggested to involve IL-1 in the 1980s which even then included 
gout, atherosclerosis, Alzheimer’s disease and Type 2 diabetes. NLRP3 also led to a deeper appreciation of the interplay between metabolism and immunity, an area that has seen a 
remarkable renaissance in recent years. Intracellular metabolic reprogramming controls immune cell phenotype and metabolites act as signals for effector mechanisms in immunity.
The story of inflammasomes therefore begins as an ill-defined pro-inflammatory factor, to a revolution in innate immunity, and the real prospect of limiting the IL-1 system for 
substantial clinical benefit.

SYMPOSIA

S.A.03 Immune Cell Trafficking

S.A.03.2
T cell trafficking

R. N. Germain1, T. Laemmermann2, P. Torabi-Parizi1, T. Honda3, J. Egen4, Z. Liu1, A. Y. Rudensky5, A. Levine5, W. Li1, M. Y. Gerner1; 
1Laboratory of Systems Biology, NIAID, NIH, Bethesda, MD, United States, 2Max-Planck Institute of Immunobiology and Epigenetics, Freiburg, Germany, 3Kyoto University Hospital, Kyoto, 
Japan, 4Amgen, Thousand Oaks, CA, United States, 5HHMI and MSKCC, New York City, NY, United States.

Immune responses involve cell-cell interactions within lymphoid tissues, trafficking of activated cells to sites of effector function, and the migration of effector cells within peripheral 
tissues. To gain insight into the relationships among cell movement, tissue architecture, and immune function, we have used intravital multiphoton microscopy and a novel multiplex 
immunohistochemical method we have developed called Histo-cytometry.
Migrating T cells follow stromal pathways in lymph nodes, with chemokine cues facilitating interactions among rare antigen-presenting and antigen-recognizing cells. In tissue 
sites, effector cells stop when they perceive antigen and undergo transient activation and cytokine release, followed by tuning of their response to existing antigen levels. Innate 
immune (neutrophil) responses have been dissected at the molecular level. The role of cell localization in both innate and adaptive immunity has also been addressed using Histo-
cytometry. With an ability to use as many as 14 different colors and antibodies not only to surface markers but to phospho-proteins and cytokines, and also to conduct imaging in 
large 3D volumes in an quantitative manner, our multiplex imaging technology facilitates analysis of the phenotype, number, location, signaling state, and function of immune cells 
and stromal elements in infected, inflamed, or tumor sites. This talk will illustrate the power of in situ imaging for the acquisition of a more accurate picture of the molecular, cellular, 
spatial, and temporal aspects of cell function and signaling events in host immune responses.
This work was supported in part by the Intramural Research Program of the NIH, NIAID.

S.A.03.3
Immune cell-to-cell communication: Mechanisms of microRNA and proteins sorting into exosomes

F. Sánchez-Madrid1,2,3; 
1Intercellular Communication Laboratory, Madrid, Spain, 2National Center Cardiovascular Research and Instituto Investigación Sanitaria Princesa, Madrid, Spain, 3Universidad Autónoma de 
Madrid, Madrid, Spain.

Exosomes are released by most cells to the extracellular environment and are involved in cell-to-cell communication, mediating transfer of proteins and RNAs through structures as 
the Immunological synapse. Exosomes arising from different cell types show enrichment for a shared set of specific proteins, including tetraspanins, adhesion molecules, endosomal 
proteins, and heat-shock proteins, among others. They are also very much enriched in RNAs, including miRNAs and other non-coding RNAs. Exosome composition is not a mere copy 
of cytosolic content; rather, specific proteins and nucleic acids are selectively sorted into exosomes. The amount and content of exosomes can moreover change in response to stimuli 
such as cell activation, hypoxia or cell stress. Such changes in exosome composition determine the final outcome of exosome-mediated communication. However, the mechanisms 
that control these processes are not well understood.
First, we will discuss on the mechanisms of miRNA sorting into EVs. In this regard, we have identified sequence motifs present in miRNAs that control their localization into exosomes. 
The protein heterogeneous nuclear ribonucleoprotein A2B1 (hnRNPA2B1) specifically binds exosomal miRNAs through the recognition of these motifs and controls their loading 
into exosomes. Moreover, hnRNPA2B1 in exosomes is sumoylated, and sumoylation controls the binding of hnRNPA2B1 to miRNAs. Second, we will discuss post-translational 
modifications of proteins that control exosomal sorting. Our recent data demonstrate that ISGylation, an ubiquitin-like modification, controls exosome secretion.

S.A.04 Establishment of B Cell Responses

S.A.04.1
Control of plasma cell differentiation by the transcription factor Blimp1

M. Minnich, H. Tagoh, P. Bönelt, E. Axelsson, M. Fischer, M. Jaritz, M. Busslinger; 
Research Institute of Molecular Pathology, Vienna Biocenter, Vienna, Austria.

Plasma cells play an important role in the acute response to infection and in long-term protection of the host by providing humoral immunity through continuous secretion of 
antibodies. Activation of mature B cells by cognate antigen leads to the differentiation of short-lived, antibody-secreting cells (know as plasmablasts) that migrate from peripheral 
lymphoid organs to survival niches in the bone marrow, where they develop into long-lived memory plasma cells. The generation of plasma cells is controlled by multiple transcription 
factors including Blimp1, IRF4, XBP1, Aiolos and Ikaros.
We have studied the diverse functions of Blimp1 in controlling plasmablast differentiation by identifying regulated Blimp1 target genes. Blimp1 promoted plasmablast migration 
and adhesion. It repressed several transcription factor genes and Aicda, thus silencing B-cell-specific gene expression, antigen presentation and class switch recombination in 
plasmablasts. It directly activated genes, leading to increased expression of the plasma cell regulator IRF4 and proteins involved in immunoglobulin secretion. Blimp1 induced 
immunoglobulin gene transcription by controlling the activity of Igh and Igk 3’ enhancers and regulated the posttranscriptional expression switch from the membrane-bound to 
secreted immunoglobulin heavy-chain by activating Ell2 (encoding a regulator of mRNA processing). Notably, Blimp1 recruited chromatin-remodeling and histone-modifying 
complexes to regulate its target genes. Hence, many essential functions of plasma cells are under Blimp1 control.

S.A.04.3
Germinal center formation

B. Alarcon1, P. Mendoza2, N. Martinez-Martin2; 
1Spain, 2Centro de Biologia Molecular Severo Ochoa, Madrid, Spain.

Ras is a general cytoplasmic transducer of signals by membrane receptors. The expression of dominant negative and constitutively active forms of Ras has shown its relevance in B 
cell antigen receptor (BCR) signaling, both during early B cell differentiation and memory B cell activation. Here we show that the Ras-related GTPase RRas2 (TC21) plays an essential, 
non-redundant and B cell-intrinsic role in the germinal center (GC) reaction. Due to a defect in BCR and CD40 signaling, the conversion of B cells into GC B cells and the Ig class switch 
is impaired in mice deficient in RRas2, a phenomenon not observed in the absence of the highly-related RRas or the classic HRas and NRas sub-family members. In addition, we show 
that RRas2 is essential for the activation of the alternative but not the canonical NFkB pathway by the BCR and CD40 receptors through a PI-3 kinase-dependent process.
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S.B.03 Immunity Against Infections

S.B.03.1
HCMV-specific immunity

R. van Lier; 
Sanquin Blood Supply Foundation, Amsterdam, Netherlands.

The epithelial cells that line our body are constantly exposed to the external environment. After infection, a specialized population of tissue-resident memory CD8+ T-cells (TRM) 
resides in the epithelium to maintain constant immune surveillance and protection against recurring respiratory infections. In contrast to other recirculating memory T-cells, Trm in 
solid tissues do not express CCR7 nor S1P1 that mediate tissue egress allowing Trm retention at peripheral sites. The transcriptional regulation of Trm differentiation is incompletely 
understood. For this reason, we determined the transcriptional profile of both human and murine tissue-resident memory cells and identified factors regulating their function and 
maintenance.

S.B.03.3
Inflammation in tuberculosis

S. H. E. Kaufmann; 
Max Planck Institute for Infection Biolog, Berlin, Germany.

Tuberculosis (TB) is a chronic infectious disease and inflammation plays a major role in both protection and pathogenesis. I will describe different aspects of the inflammatory 
response and how it contributes to protection when fine-tuned, and to pathology when excessive.
I will focus on recently published finding from our group. These include:
•The role of miR-223 in regulation of inflammatory responses mediated primarily by neutrophils [1].
•The role of CXCL5 in neutrophil-mediated pathology in inflammation in TB [2].
•The role of type 1 IFN in inflammation in TB [3].
•The aryl hydrocarbon receptor as a critical mediator involved in host defense and inflammation [4].
•Potential role of myeloid-derived suppressor cells in inflammation in TB .
In sum, our data point to a critical role of neutrophils in pathology of TB, at least once they are released from immunologic control mechanisms.
References:
1.Dorhoi, A. et al., J Clin.Invest 2013. 123: 4836-4848.
2.Nouailles, G. et al., J Clin.Invest 2014. 124: 1268-1282.
3.Dorhoi, A. et al., Eur.J Immunol 2014. 44: 2380-2393.
4.Moura-Alves, P. et al., Nature 2014. 512: 387-392.
5.Knaul, J.K. et al., Am.J Respir.Crit Care Med. 2014. 190: 1053-1066.

S.B.04 Primary Immunodeficiencies

S.B.04.1
Antibody deficiencies in man

B. Grimbacher; 
Center for Chronic Immunodeficiency - University Hospital Freiburg, Freiburg, Germany.

Patients with recurrent and severe or with unusual infections may suffer from an inborn error of the immune system. Paradoxically, these immune deficiencies often not only 
predispose to infections, but also to autoimmunity and immune dysregulation. In recent years several monogenetic traits (such as APECED, ALPS, APDS, CTLA4, LRBA, etc.) have 
been identified predisposing patients to both, immunodeficiency and autoimmunity.
In his lecture, Prof. Grimbacher will discuss the pathophysiology underlying these conditions. He will focus on CTLA-4 deficiency and LRBA deficiency and demonstrate what these 
discoveries have taught us about the immune system.
The detection of a genetic mutation in patients with primary immune deficiencies, but also in patients with a Mendelian trait in general, helps physicians to tailor their treatment and 
better evaluate the treatment options for any given patient. For many decades mutation detection was carried out be the Sanger Sequencing Method; first with radioactively labeled 
nucleotides, then with fluorescent dyes. The discovery of the next generation sequencing technology (NGS) has, however, greatly increased the speed of mutation detection and 
substantially lowered the price of such. In his lecture, Prof. Grimbacher will discuss several NGS technologies and point out its advantages but also its shortcomings.

S.B.04.2
Immune disorder and enteropathy resulting from TTC7A-deficiency

R. Lemoine1,2, A. E. Bigorgne1,2, M. El-Daher1,2, C. Leveau1,2, H. F. Farin3, F. E. Sepulveda1,2, A. Fischer1,2,4, G. de Saint-Basile1,2; 
1INSERM UMR1163, Laboratory of Normal and Pathological Homeostasis of the Immune System, Paris, France, 2Paris Descartes University-Sorbonne Paris Cité, Imagine Institute, F-75015, 
Paris, France, 3Georg-Speyer-Haus, Institute for Tumor Biology and Experimental Therapy, Frankfurt,, Germany, 4Collège de France, F-75005, Paris, France.

The tetratricopeptide repeat domain-7A gene (TTC7A) is an important regulator of immune and intestinal homeostasis. We1,2 and others recently described, that deleterious 
mutations in TTC7A gene result in an inherited condition that combines an immune deficiency with a bowel disease ranging from inflammatory bowel disease (IBD) to Multiple 
Intestinal Atresia (MIA). In both cases, affected patients suffer from alterations in the intestinal epithelium with inflammatory infiltrates and a progressive and sometimes severe 
lymphopenia associated with thymus hypoplasia. These manifestations can also be associated with skin lesions and autoimmunity. We have shown a link between TTC7A and 
the Rho kinase (ROCK) pathway. TTC7A-deficiency leads to increased phosphorylation of several targets of ROCK, i.e. ezrin-radixin-moesin (ERM) and Myosin light chain (MLC) 
that is normalized upon TTC7A re-expression. These ROCK targets are known to modify filamentous-actin ultra-structural assemblies that are important for the regulation of 
cell contractility, motility and morphology. Accordingly, TTC7A-deficient gut epithelial cells display aberrant apico-basal cell polarity associated with impaired cell proliferation, 
differentiation and survival. Similarly, TTC7A-deficient T lymphocytes exhibit multiple abnormalities related to cytoskeletal remodelling, such as increased spreading, adhesion, and 
reduced capacity of migration in response to a range of chemotractants. Further investigations are underway to better characterize the function of TTC7A in immune cells and to 
understand the pathophysiology of TTC7A deficiency.
1. Bigorgne AE et al. TTC7A mutations disrupt intestinal epithelial apicobasal polarity. J Clin Invest. 2014.
2. Lemoine R et al. Immune deficiency-related enteropathy-lymphocytopenia-alopecia syndrome results from tetratricopeptide repeat domain 7A deficiency. J Allergy Clin Immunol. 
2014.

S.C.03 Innate Effector Functions

S.C.03.3
Effector functions of neutrophils

A. Zychlinsky; 
Max Planck Institute for Infection Biology, Berlin, Germany.

Effector functions of neutrophils
Neutrophils are one of the first lines of defence of the immune system against microbes. These cells kill microorganisms effectively by phagocytosis and by the formation of 
extracellular structures, called Neutrophil Extracellular Traps (NETs). NETs are made of chromatin and specific neutrophil proteins and are released after a unique cell death program 
that requires the production of radical oxygen species (ROS) and the relocation of neutrophil elastase to the nucleus. NETs help limit and control infection and also can activate the 
acquired immune system. Thus, formation of NETs appears to be necessary for an efficient clearing of microbes but can also initiate and exacerbate autoimmune responses.



207Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tu
es

da
y

S.C.04 Antigen Uptake and Presentation

S.C.04.2
Antigen presentation via C-type lectins to design DC targeting vaccines

Y. van Kooyk1,2, S. Horrevorts3,4, S. Schetters4, S. Engels4, S. Bruijns4, S. van Vliet4, J. Garcia-Vallejo4, W. Unger4; 
1Netherlands, 2VU University Medical Centre, Amsterdam, Netherlands, 3VU medical centre, Amsterdam, Netherlands, 4VU University medical centre, Amsterdam, Netherlands.

Dendritic cells (DC) are specialized in the recognition of antigen and play a pivotal role in the control of immunity and tolerance. For antigen recognition DC express several C-type 
lectins, that function as innate receptors that facilitate antigen uptake and cross-presentation. Many of these receptors also modify responses through signalling interference with 
TLR. The natural ligands of C-type lectins are specific glycan structures that can be found on pathogens but also on tumors. These glycan structures can either contribute to the tumor 
suppressive programming of the immune system, or oppositely activate the immune system.
We show that synthetic coupling of glycans to antigens favour directional targeting of tumor antigens to human DC and Langerhans Cells (LC) in situ, in the skin, facilitating the 
induction of tumor specific CD4+ and CD8+ T cell responses and Th1 differentiation. Therapeutic vaccination of mice with glycan modified antigen show long term anti-tumor 
immunity when tumor induced T regulatory cells are temporarily reduced.
On the contrary we identified specific glycans on tumors that directly regulates immune escape through the induction of FoxP3 CD4+ T cells (Treg) and lower frequencies of effector T 
cells.
Our work sheds new light on the contribution of glycans to control tumour immunity by either contributing to the induction of anti-cancer immunity or tumour induced immune 
suppression.

S.D.03 Antibody Therapeutics

S.D.03.1
From broadly neutralizing antibodies to a new mechanism of diversification

A. Lanzavecchia1,2; 
1Institute for Research in Biomedicine, Bellinzona, Switzerland, 2Institute of Microbiology, ETH Zurich, Zurich, Switzerland.

Memory B-lymphocytes and long-lived plasma cells represent the repository of the antigenic experience of an individual. By analyzing their specificity and function, we can dissect 
the human immune response to pathogens, isolate therapeutic antibodies and identify mechanisms of immunity and immunopathology. Using cell culture-based high-throughput 
methods, we interrogate human memory B cells and plasma cell repertoires and isolate neutralizing antibodies selected on the basis of their potency and breadth. Relevant examples 
are antibodies that neutralize all influenza viruses or even four different paramyxoviruses. By targeting conserved structures, these neutralizing antibodies are less prone to select 
escape mutants and are therefore promising candidates for prophylaxis and therapy, as well as being useful tools for vaccine design. The value of such an “analytic vaccinology” 
approach is evidenced by our discovery of potent antibodies that neutralize human cytomegalovirus, which led to the identification of their viral ligand, a pentameric complex, that 
was produced as an effective vaccine. By reconstructing the genealogy trees of B cell clones, we found that affinity maturation is achieved rapidly, often through a single mutation, 
but numerous redundant mutations continue to accumulate, leading to extensive diversification and the acquisition of broader reactivity against homologous viruses. Although 
somatic mutations can increase affinity and breadth, they can also generate autoantibodies, as found in patients with pemphigus and pulmonary alveolar proteinosis. While searching 
for broadly neutralizing antibodies, we recently discovered a new mechanism of diversification, which relies on the transposition of genomic DNA sequences into rearranging 
immunoglobulin genes, followed by somatic mutations.

S.D.03.2
Treatment of Autoimmune disease with antibodies

F. Nimmerjahn; 
Institute of Genetics, University of Erlangen, Erlangen, Germany.

Immunoglobulin G (IgG) antibodies play an important role in the defense against pathogenic microorganisms but are also responsible for tissue destruction and inflammation during 
autoimmune diseases such as rheumatoid arthritis and SLE. Paradoxically pooled IgG preparations from thousands of donors (IVIg) are also an efficient treatment to suppress 
several autoimmune diseases and chronic inflammation. Research over the last years has highlighted the role of the sugar domain attached to the IgG Fc-fragment as a molecular 
switch, which can enhance or block the pro- and anti-inflammatory effector functions of the antibody molecule. Of note, altered IgG glycosylation patterns, containing low levels 
of terminal galactose and sialic acid residues, have been associated with active autoimmune disease in RA, SLE, and Crohns disease, for example. As sialylated IgG glycovariants 
have been suggested to be responsible for the anti-inflammatory activity of IVIg, one possible mechanism of IVIg therapy may be to replenish this active anti-inflammatory and 
immunomodulatory IgG glycovariant, thereby re-establishing immune homeostasis. The aim of this presentation is to summarize our current knowledge about the molecular and 
cellular mechanisms involved in the anti-inflammatory activity of sialic acid rich IgG glycoforms and to which extent F(ab)2 or Fc-linked sugar moieties contribute to this activity. 
A special focus will be on data obtained in in vivo animal models of autoimmune disease and on differences in the pathways responsible for preventive and therapeutic treatment 
regimens.

S.D.03.3
Antibody effector function-modulation through glycosylation

R. Jefferis; 
University of Birmingham, Birmingham, United Kingdom.

Antibody effector functions: Modulation through glycoform selection
Although exhibiting > 95 % sequence homology each of the four human IgG subclasses (isotypes) exhibit a unique profile of IgG-Fc mediated downstream effector activities. Immune 
complexes formed by IgG1 subclass antibodies have the potential to bind and activate one or more of ten endogenous ligands (Fc receptors, complement C1 etc.). The activation 
profile determines “Mechanism of Action” (MOA) of an antibody therapeutic. Glycosylation of the IgG1-Fc is essential for binding and activation of these endogenous ligands and 
the glycoform profile of an antibody therapeutic is a “Critical Quality Attribute” (CQA). Protein and glycosylation engineering has been employed to generate variants of both 
glycosylated and aglycosylated IgG molecules exhibiting enhanced and/or selective effector profiles. However, the dramatic impact on functional efficacy achieved is not reflected in 
gross structural changes, as determined by x-ray crystallography and NMR. The dynamic nature of the antibody molecule provides a “test bed” for structure/function studies and the 
generation of novel molecules with therapeutic potential.
Jefferis R. (2014) Monoclonal Antibodies: Mechanisms of action. In: Current state of the art & emerging technologies for the characterisation of monoclonal antibodies Volume 1. Eds.: 
D.L. Davis, J. Schiel & Borisov O. ACS Symposium Series; American Chemical Society: Washington, DC, 2014.
Jefferis R. (2012) Isotype and glycoform selection for antibody therapeutics. Arch. Biochem. Biophys. 526: 159-166.
Jefferis R. (2011) Aggregation, immune complexes and immunogenicity. mAb 3: 503-4

S.D.04 Cancer Immunotherapy

S.D.04.2
Cancer immunotherapy by PD-1 blockade

T. Honjo; 
Department of Immunology and Genomic Medicine, Graduate School of Medicine, Kyoto University, Kyoto, Japan.

PD-1, a negative coreceptor expressed on antigen-stimulated T cells and B cells, seems to serve as a ‘rheostat’ of the immune response. The molecular mechanisms of the functions of 
PD-1, in conjunction with the mild, chronic and strain-specific autoimmune phenotypes of PD-1-deficient mice, suggest that immunoregulation by PD-1 is rather antigen specific and 
is mainly cell intrinsic. Such unique properties make PD-1 a powerful target for immunological therapy, with highly effective clinical applications for cancer treatment.
In fact, immune checkpoint blockade with anti-PD-1 has revolutionalized cancer therapy as it has many advantages over the other treatments; (a) applicable to almost all types of 
cancer at any stages; (b)long duration; and (c) weak side-effects. It is most likely that anti-PD-1 will be the first choice of cancer treatment in a near future. The striking effects of 
anti-PD-1 depend on three basic principles; (a) the immune system can recognize mutated cancer antigens (b) the diversity of the immune repertoire is much larger than variations 
generated by mutations in tumor cells, and (c) the immune system is tolerized in tumor patients by excessive negative regulations of the immune system. I will provide historical 
perspective how we reached the new innovation of cancer treatment and discuss future perspective.
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WS.A.06 Molecular & Cellular Control of CD8+ T Cells - Part 2

WS.A.06.1
Mitochondrial biogenesis in naive CD8+ T cells occurs early after activation and before the first division

M. Fischer1, G. R. Bantug1, L. Razik1, R. Belle1, S. Dimeloe1, J. Graehlert1, U. Sauders2, C. Hess1; 
1Immunobiology, Department of Biomedicine, University Hospital Basel, Basel, Switzerland, 2Center for Microscopy, Biocenter, University of Basel, Basel, Switzerland.

Enhancement of aerobic glycolysis is closely linked to the expansion and effector differentiation of naïve CD8+ T cells. Increased mitochondrial metabolism is also observed in effector 
T cells. However, it remains unresolved how mitochondrial biogenesis and function evolves upon TCR stimulation. Here, we investigated changes in mitochondrial phenotype of naïve 
CD8+ T cells early after activation.
Naïve human CD8+ T cells were sorted on the basis of CD62L and CD45RA expression (CD62L+CD45RA+). First, cell proliferation was assessed every 12 hours following activation. At 36 
hours post activation, the forward scatter profile was increased, indicating cell growth. However, these cells had not undergone division.
These activated naïve CD8+ T cells showed an enhanced uptake of the fluorescent dye mitotracker green, suggesting increased mitochondrial mass. To further probe for 
mitochondrial biogenesis in these cells we used transmission electron microscopy. Mitochondria number, size and mass were all increased in activated cells prior to the first division. 
We further determined mitochondrial DNA copy numbers in non-activated and activated T cells by qPCR. Mitochondrial DNA copy number per cell was significantly increased at 36 
hours post activation. Finally, mitochondrial function was assessed using a metabolic flux analyzer. Both basal and maximal respiratory capacity was higher in activated CD8+ T cells at 
36 hours post-stimulation.
In all, these findings indicate that mitochondrial biogenesis occurs early following activation. Future studies will focus on the mechanistic requirements of mitochondrial biogenesis in 
recently activated CD8+ T cells.
Supported by the Swiss National Science Foundation

WS.A.06.2
T cell cross-reactivity between a highly immunogenic Epstein-Barr virus epitope and a self-peptide naturally presented by HLA-B*18:01+ cells

S. R. Burrows1, M. J. Rist1, K. M. Hibbert2, N. P. Croft2, A. W. Purcell2, J. Rossjohn2; 
1Queensland Institute of Medical Research, Brisbane, Australia, 2Department of Biochemistry and Molecular Biology, Monash University, Clayton, Australia.

T cell cross-reactivity underpins the molecular mimicry hypothesis in which microbial peptides sharing structural features with host peptides stimulate T cells that cross-react with 
self-peptides, thereby initiating and/or perpetuating autoimmune disease. EBV represents a potentially important factor in the pathogenesis of several T cell mediated autoimmune 
disorders, with molecular mimicry a likely mechanism. Here we describe a human self-peptide (DELEIKAY) that is a homologue of a highly immunogenic EBV T cell epitope 
(SELEIKRY) presented by HLA-B*18:01. This self-peptide was shown to bind stably to HLA-B*18:01, and peptide elution/mass spectrometric studies showed it is naturally presented 
by this HLA molecule on the surface of human cells. A significant proportion of CD8+ T cells raised from some healthy individuals against this EBV epitope cross-reacted with the 
self-peptide. A diverse array of T cell receptors was expressed by the cross-reactive T cells, with variable functional avidity for the self-peptide, including some T cells that appeared 
to avoid autoreactivity by a narrow margin, with only 10-fold more of the self-peptide required for equivalent activation as compared to the EBV peptide. Structural studies revealed 
that the self-peptide-HLA-B*18:01 complex is a structural mimic of the EBV peptide-HLA-B*18:01 complex, and that the strong antiviral T cell response is primarily dependent on the 
alanine/arginine mismatch at position 7. This is the first report confirming the natural presentation of a self-peptide cross-recognized in the context of self-HLA by EBV-reactive CD8+ 
T cells. These results illustrate how aberrant immune responses and immunopathological diseases could be generated by EBV infection.

WS.A.06.3
The MAZR/Runx3 complex is integrated into the transcriptional network controlling effector CD8+ T cell differentiation

S. Sakaguchi1, C. Tizian1, D. Hainberger1, K. Khamina2, T. Penz2, C. Bock2,3, I. Taniuchi4, A. Bergthaler2, W. Ellmeier1; 
1Division of Immunobiology, Institute of Immunology, Center for Physiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2CeMM Research Center for 
Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 3Department of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 4Laboratory for Transcriptional 
Regulation, RIKEN Center for Integrative Medical Sciences, IMS-RCAI, Yokohama, Japan.

Effector CD8+ T cells play a crucial role in antiviral and antitumor immune responses. We have previously demonstrated that the transcription factor MAZR promotes cytotoxic lineage 
differentiation of double-positive (DP) thymocytes, in part via repressing the expression of ThPOK, a central transcription factor for helper lineage differentiation. Moreover, we 
recently revealed that MAZR physically interacts with the Runx transcription factors, and that they synergistically repress ThPOK expression. In this study we aim to elucidate the 
potential role of the MAZR/Runx3 complex during effector CD8+ T cell differentiation. We activated MAZR- and/or Runx3-deficient CD8+ T cells in vitro by anti-CD3/28 stimulation, and 
found that the synergistic activity of MAZR and Runx3 is also required for the expression of cytotoxic effector proteins such as CD8, granzyme B and T-bet. In addition, we obtained 
preliminary evidence showing that upon Lymphocytic Choriomeningitis Virus (LCMV) infection MAZR and Runx3 cooperatively as well as individually control the expansion and 
effector function of virus-specific CD8+ T cells. Thus, our data indicate that the MAZR/Runx3 complex is integrated into the transcriptional network governing effector CD8+ T cell 
differentiation. Ongoing experiments further investigate the underlying mechanisms of how the MAZR/Runx3 complex controls effector as well as memory CD8+ T cell differentiation. 
Moreover, genome-wide analyses (i.e. RNA-seq and ChIP-seq) are currently underway, in order to gain deep insight into global transcriptional network mediated by the MAZR/Runx3 
complex.
This study is supported by FWF research grants P23669 and P27747 from the Austrian Science Fund.

WS.A.06.4
Immunosurveillance of the liver by intravascular effector CD8+ T cells

M. Iannacone; 
San Raffaele Scientific Institute, Milan, Italy.

Effector CD8+ T cells (CD8 TE) play a key role during hepatotropic viral infections. Here we used advanced imaging in mouse models of hepatitis B virus (HBV) pathogenesis to 
understand the mechanisms whereby these cells home to the liver, recognize antigens and deploy effector functions. We show that circulating CD8 TE arrest within liver sinusoids by 
docking onto platelets previously adhered to sinusoidal hyaluronan via CD44. After the initial arrest, CD8 TE actively crawl along liver sinusoids and probe sub-sinusoidal hepatocytes 
for the presence of antigens by extending cytoplasmic protrusions through endothelial fenestrae. Hepatocellular antigen recognition triggers effector functions in a diapedesis-
independent manner and is inhibited by the processes of sinusoidal defenestration and capillarization that characterize liver fibrosis. These findings reveal the dynamic behavior 
whereby CD8 TE control hepatotropic pathogens and suggest how liver fibrosis might reduce CD8 TE immune surveillance towards infected or transformed hepatocytes.

WS.A.06.5
Hobit and Blimp-1 mediate a unified transcriptional program of tissue-residency in lymphocytes

L. Mackay1, M. Minnich2, C. Seillet3, B. Nota4, W. Shi3, J. Liao3, A. Braun1, T. Gebhardt1, S. Preston3, M. Pellegrini3, D. Pellicci1, D. Godfrey1, G. Belz3, M. Busslinger2, F. Carbone1, R. van Lier4, N. 
Kragten4, A. Kallies3, K. van Gisbergen4; 
1University of Melbourne, Melbourne, Australia, 2Research Institute of Molecular Pathology, Vienna, Austria, 3Walter and Eliza Hall Institute of Research, Melbourne, Australia, 4Sanquin 
Research, Amsterdam, Netherlands.

Tissue-resident memory T-cells (Trm) are non-circulating memory T-cells that localize to portals of pathogen entry where they provide immediate protection against re-infection. 
Trm have been shown to form a unique population of T-cells that is separable from circulating memory T-cells. In contrast to other memory T-cells, Trm do not express CCR7 and S1P1 
that mediate tissue egress allowing Trm retention at peripheral sites. The transcriptional regulation of Trm differentiation is incompletely understood. We have found that the Blimp-1 
homologue Hobit was specifically expressed in Trm within the CD8 T-cell lineage. As Blimp-1 is co-expressed with Hobit in Trm, we addressed the combined role of Hobit and Blimp-1 
in the differentiation of Trm cells using double deficient mice. Hobit and Blimp-1 were absolutely essential for the development of skin-resident Trm after infection with HSV-1. 
In contrast, Hobit and Blimp-1 did not regulate the formation of effector CD8 T-cells within the skin or the formation of memory CD8 T-cells within the spleen. Hobit and Blimp-1 
suppressed the expression of CCR7 and S1P1, suggesting that these factors directly regulated tissue retention of Trm. Similar to skin-resident Trm, Hobit was expressed in other tissue-
resident lymphocytes including NKT cells, ILC1 and gut Trm after LCMV infection. The maintenance of all of these tissue-resident lymphocytes at peripheral sites required Hobit and 
Blimp-1. Thus, Hobit is specifically upregulated in tissue-infiltrating lymphocytes and collaborates with Blimp-1 to establish tissue-residency.
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WS.A.06.6
CD11b+ dermal dendritic cells are competent to induce protective skin homing CD8+ T Cells

T. Hain, S. Muth, F. Melchior, H. Schild, H. Probst; 
Institut für Immunologie, University Medical Centre Mainz, Mainz, Germany.

Dendritic Cells (DC) are impotant inducers and regulators of T cell responses; they are able to induce activation and modulate the differentiation of CD4+ and CD8+ T cells. In the skin 
there are at least five phenotypically distinct subpopulations that can be distinguished by differential expression of the cell surface markers CD207, CD103 and CD11b.
We are using an inducible transgenic mouse (DIETER mice), that allows tamoxifen inducible expression and presentation of a lymphocytic choriomeningitis virus antigen (GP33-41) 
selectively on DCs. Topical application of 4-hydroxytamoxifen on the skin induces antigen selectively in skin DCs. Consequently in skin draining lymph nodes antigen is only presented 
by DCs that have emigrated from the skin and not by resident DCs. When DCs are activated simultaneously to induction of antigen, a robust CTL response to the transgenic antigen is 
primed. These T cells show skin homing properties and are protective against a local challenge infection of the skin with a recombinant Vaccinia Virus expressing GP33-41.
Previous studies have suggested, that CD11b- CD207+ dermal DCs are undispensable for the priming of a skin homing CTL response. However, by crossing DIETER mice to mouse 
models that lack certain DC subsets in the skin, we show that, at least for antigens that are not dependent on cross presentation CD11b+ dermal DCs are fully competent to prime a 
skin homing CTL response that is capable of protection agains a local virus challenge.

WS.A.07 T Cell Signalling

WS.A.07.1
Lipid in T-cell receptor transmembrane signaling

H. Li1, X. Guo1, C. Yan1, X. Shi1, C. Wong1, J. Chou2, Y. Cao3, C. Xu1; 
1National Center for Protein Science Shanghai, Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai, China, 2Harvard Medical School, Boston, MA, United 
States, 3Nanjing University, Nanjing, China.

T-cell receptor-CD3 complex (TCR) is a versatile signaling machine that can trigger immune responses in an antigen-specific manner, based on the various biochemical changes of CD3 
cytoplasmic domains. TCR activity needs to be regulated in a precise manner to trigger sufficient response to foreign pathogens but avoid unnecessary harm to the host. Despite of its 
importance, the molecular mechanism of TCR transmembrane signaling still remains elusive. Emerging studies show that lipid can play sophisticated roles in regulating TCR signaling. 
Acidic phospholipids in the plasma membrane can ionically interact with the cytoplasmic domains of CD3e and z  chains, thus sequestering the functional ITAM motifs within the 
membrane bilayer (closed CD3 conformation) in resting T cells. Upon antigen stimulation, Ca2+ and other factors trigger the dissociation of CD3e/z cytoplasmic domains from the 
membrane (open CD3 conformation) to allow biochemical modification or binding with downstream molecules. However, the binary “closed” and “open” CD3 conformations can not 
underlie the functional versatility of TCR. Here we use Atomic Force Microscopy and Nuclear Magnetic Resonance experiments to show that CD3e cytoplasmic domain has multiple 
conformations with different accessibilities of three functional motifs, ITAM, Basic residue Rich Sequence (BRS) and Proline residue Rich Sequence (PRS). The CD3e conformational 
dynamics is directly regulated by two lipid-binding sites allocated at BRS and PRS regions. Live cell imaging experiments demonstrate the physiological relevance of diverse CD3e 
conformations under different T cell simulations. Lipid-dependent conformational dynamics thus represents a novel regulatory mechanism of antigen-specific TCR signaling.

WS.A.07.2
PTPN22: a sticking point during integrin signalling in T lymphocytes

G. L. Burn1, G. Cornish1, L. Svensson2, D. Owen1, A. P. Cope1; 
1Kings College London, London, United Kingdom, 2University of Lund, Lund, Sweden.

Here, we report that in primary human T cells and murine models, PTPN22, a cytoplasmic protein tyrosine phosphatase, negatively regulates signal transduction downstream of 
integrin LFA-1 engagement. The engagement of LFA-1 on T cells with ICAM-1 leads to the phosphorylation of Lck, ZAP-70 and Vav and their engagement with PTPN22. Loss of 
PTPN22 expression enhances integrin-mediated adhesion and migration, while overexpression of wild type Lyp-R620 decreased migration. The catalytic activity of Lyp was required 
to regulate migration. In performing shear flow experiments and biophysical investigations, human individuals homozygous for the disease associated R620W mutation functionally 
recapitulated the phenotype of PTPN22 knockout mouse cells in that they were more adherent and demonstrated hyperphosphorylation of signalling intermediates downstream of 
LFA-1 engagement. Super resolution imaging revealed that in non-signalling T cells Lyp formed large clusters that appeared to de-cluster following LFA-1 engagement. Surprisingly, 
the R620W polymorphism that is associated with autoimmunity did not appear to impact clustering, but instead lead to less Lyp monomers being retained at the membrane outside 
of clusters in signalling cells. A correlate between less Lyp monomers and increased LFA-1 clustering at the leading edge of migrating T cells is demonstrated, with an inverse 
relationship existing between number of Lyp monomers present at the plasma membrane and LFA-1 clustering. These studies firmly place PTPN22 as a negative regulator of LFA-1 
signalling and clustering, with a disease predisposing R620W polymorphism lending itself to a loss of function allele that might impact the development of autoimmune disease.

WS.A.07.3
Phosphatidylinositol 4-phosphate 5-kinase (PIP5Kα) and Vav1: critical regulators of CD28-mediated signaling functions

N. Porciello1, M. Muscolini1, C. Camperio1, S. Caristi1, C. Capuano2, A. Viola3, R. Galandrini2, L. Tuosto1; 
1Department of Biology and Biotechnology Charles Darwin, Sapienza University, Istituto Pasteur-Fondazione Cenci Bolognetti, Rome, Italy, 2Department of Experimental Medicine, Sapienza 
University, Rome, Italy, 3The Venetian Institute of Molecular Medicine and Department of Biomedical Sciences, Rome, Italy.

Introduction: CD28 is a crucial costimulatory receptor that, following engagement by its ligands, B7.1/CD80 and B7.2/CD86, provides key TCR-dependent and TCR-independent signals 
necessary for T lymphocytes activation. We have recently demonstrated that, by allowing the recruitment and activation of the lipid kinase phosphatidylinositol 4-phosphate 5-kinase 
(PIP5Kα), CD28 is crucial for regulating the turnover of phosphatidylinositol 4,5-biphosphate (PIP2), a cell membrane phosphoinositide involved in cell signaling and activation. 
Herein, we deeper extend these data by characterizing the molecular mechanisms and the molecules involved in CD28-mediated activation of PIP5Kα.
Materials and Methods: RNA interference was used to investigate PIP5Kα contribution to CD28 unique or costimulatory signals; RT-qPCR was performed to evaluate cytokine 
production; Confocal microscopy and immunoprecipitations were used to investigate protein localization and interaction.
Results: PIP5Kα silencing impairs CD28-mediated IL-8 and IL-2 mRNA production together with NF-κB activation and NF-AT translocation, in primary T cells. Since most of the CD28-
mediated signaling functions rely on its ability to regulate the remodeling of actin cytoskeleton, we explored the role of PIP5Kα in this context. We found that PIP5Kα kinase activity 
controls CD28-mediated actin remodeling processes needed for CD28-signaling functions. We also identified Vav1 as the linker molecule that couples the C-terminal proline rich motif 
of CD28 to the recruitment and activation of PIP5Kα, which cooperates with Vav1 in regulating actin polymerization and CD28 signaling functions.
Conclusions: We identified PIP5Kα and Vav1 as crtitical regulators of CD28-mediated signaling functions in T lymphocytes and we highlight the key role of the C-terminal motif of 
CD28.

WS.A.07.4
Proteomic analysis revealed Vav1 as a key effector of CD226 signaling in CD4 T cells

G. Gaud1, R. Roncagalli2, J. Familiades1, A. Gonzalez de Peredo3, K. Chaoui3, C. Colacios1, B. Malissen2, A. Saoudi1; 
1INSERM U1043, Toulouse, France, 2CIML, Marseille, France, 3IPBS, Toulouse, France.

A tightly controlled balance of immune cell signaling is necessary for proper immunity. A dysfunction of this balance has been observed in several immune mediated diseases. Vav1 is 
a signaling molecule involved in T cell development and functions. Recently, our team showed that Vav1 is involved in several auto-immune diseases such has multiple sclerosis and 
myasthenia gravis. However, the molecular mechanisms by which Vav1 controls these phenotypes are still poorly understood.
In the present study, we analyzed the composition and dynamic of Vav1 signalosome in primary CD4 T cells by generating a novel animal model where Vav1 was tagged at its 
Cterminus with OneStrepTag (Vav1OST). Following in vitro stimulation of primary T lymphocytes, Vav1 was pull-down at different time-points, and its interactome analyzed by mass 
spectrometry, allowing the characterization of Vav1 interactors and their binding kinetics following stimulation. This approached allow us to describe the first spatial and temporal 
vav1 interactome and to detected numerous new Vav1 partners. We analyzed the major biological processes of these interactors and as expected most of them are involved in TCR 
signaling. This proteomic study also lead us to identify 4 co-receptors involved in immunological synapse formation. Among them, CD226 is involved in CD4T cell proliferation and 
differenciation. We demonstrate here for the first time that Vav1 is a crucial effector of CD226 signaling in CD4T cells.
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WS.A.07.5
The deubiquination of SMAD7 by CYLD is required for T cell homeostasis and canonical TGF-β signaling

Y. Tang, S. Reißig, A. Waisman; 
Institute for Molecular Medicine, Mainz, Germany.

The deubiquitinase CYLD plays an important role in different signaling pathways such as NF-κB, TGF-β and JNK signaling. Newly data illustrated the important role of a naturally 
splice form of CYLD (sCYLD) in B cells, T cells and DCs by using the CYLDex7/8 mice, which excessively express sCYLD while completely lacking full length CYLD (FL-CYLD). Since it 
was shown that FL-CYLD influences TGF-β signaling by interacting with SMAD7, we wanted to further examine the in vivo function of sCYLD in TGF-β signaling in terms of T cells. 
Therefore, we crossed CYLDex7/8 mice with the CD2 SMAD7 mouse strain, which overexpress SMAD7 specifically in T, NK and NKT cells.
Interestingly, CYLDex7/8 CD2 SMAD7 mice develop spontaneously intestinal inflammation. Further, these mice display elevated numbers of effector T cells in all peripheral lymphoid 
organs, which are mainly pathogenic T helper type 1 (Th1) cells. In an adoptive transfer model of colitis, we could demonstrate a suppressive dysfunction of regulatory T cells from the 
mice compared to control. Furthermore, we observed an impairment of the TGF-β signaling in T cells of those mice, leading to a down-regulation of TGF-β target genes such as notch1 
and il-10. All together, these data indicate the importance of CYLD in regulating TGF-β signaling via SMAD7.

WS.A.07.6
Neuroserpin expressed by human T cells regulates the proteolytic balance controlling homotypic T cell interactions

E. J. Loef1,2, N. Lorenz1,2, A. E. Brooks1,2, R. Dunbar1,2, N. P. Birch1,3; 
1University of Auckland, Auckland, New Zealand, 2Maurice Wilkins Centre for Molecular Biodiscovery, Auckland, New Zealand, 3Centre for Brain Research and Brain Research New Zealand, 
Auckland, New Zealand.

Introduction: The formation of an immunological synapse plays a key role in T cell communication and activation. As neuronal and immunological synapses display striking molecular 
similarities we propose that, similar to neuronal models, the secreted protease inhibitor neuroserpin and its target protease, tissue plasminogen activator (tPA), regulate T cell 
communication and synaptic connectivity through cleavage of synaptic proteins, either directly or by activation of plasmin from its inactive precursor plasminogen.
Materials and Methods: Neuroserpin expression and localization, synapse formation, cell-cell adhesion and proteolytic cleavage of annexin A2 was analysed using qPCR, microscopy 
and Western blotting.
Results: Here we show that T cell activation led to T cell-T cell adhesion and polarization of neuroserpin towards neighbouring T cells. siRNA-mediated neuroserpin knockdown 
increased T cell-T cell adhesion which was blocked by addition of recombinant neuroserpin or the plasmin-specific inhibitor α2-antiplasmin, demonstrating that the increased 
interaction is a plasmin-mediated process. Inhibition of ROCKII, a signalling molecule linked to immunological synapse stability through myosin light chain phosphorylation, likewise 
prevented increased T cell-T cell adhesion. Knockdown of neuroserpin also increased cleavage of the plasmin/plasminogen/tPA receptor annexin A2 in resting T cells, possibly priming 
T cells for increased T cell-T cell interaction during activation.
Conclusions: Our data highlights the importance of extracellular proteolytic balance regulation in T cell-T cell interaction and suggests a new role for neuroserpin and its target 
protease in T cell activation.
This work is supported by the Royal Society of New Zealand Marsden fund and a University of Auckland doctoral scholarship.

WS.A.08 B Cell Development & Homeostasis

WS.A.08.1
Mapping the human liver B cell compartment in health and disease

S. Purswani1, G. Reynolds1, J. Harris1, R. Smith1, S. Davies1, E. Triantafyllou2, K. Petrovic1, B. Wiggins1, G. Webb1, E. Liaskou1, D. Adams1, Z. Stamataki1; 
1The University of Birmingham, Birmingham, United Kingdom, 2King’s College London, London, United Kingdom.

B cells are found in the liver in proportions similar to blood, yet little is known about their subset composition in healthy and diseased liver (autoimmunity, viral infection, 
dietary injury). We defined nine subpopulations of B cells isolated from human liver tissue explants by flow cytometry: Naïve Mature (CD19+IgM+IgD+CD27-CD38-), Natural 
Effector (CD19+IgD+CD27+CD38-), Memory (CD19+IgD-CD27+CD38-), Plasmablasts (CD19+IgD- CD27+CD38hi), Plasma cells (CD19+IgD-CD27+CD38hiCD138+), B10-like B cells 
(CD19+CD5+CD1dhi), Human B1-like cells (CD19+CD70-CD43+CD27+), centroblasts (CD19+CD77+) and Transitional/Regulatory B cells (CD19+CD38hiCD24hi). We compared healthy 
and diseased liver and blood to spleen and mesenteric lymph nodes.
Immunohistochemistry revealed B cell distribution in the human liver and characterised hepatic tertiary follicles. These patients had well-formed ectopic lymphoid structures with 
defined Dark Zones expressing Ki67+ proliferating centroblasts and follicular dendritic cell-rich Light Zones.
Frequencies of total B cells and B cell subsets amongst inflamed livers did not differ significantly in comparison to normal livers. However, a B cell population that was enriched in the 
liver were CD19+CD38intCD24lo, which were low/absent in matched patient blood. Immunohistochemistry indicated that this novel B cell population localized near blood vessels. 
Further staining indicated that CD24- B cells were most broadly distributed in HCV and PBC patients and were present within the ectopic lymphoid structures.
We provide a thorough characterisation of B cell subsets in the human liver, in health and in chronic inflammation. We demonstrate differences in the B cell compartment amongst 
patients with different liver diseases.

WS.A.08.2
IL4I1 slows-down BCR crosslinking and regulates B cell homeostasis

L. Bod1, R. Lengagne1, L. Douguet1, V. Molinier-Frenkel2, F. Castellano2, Y. Richard1, A. Prévost-Blondel1; 
1INSERM U1016, CNRS UMR8104, Université Paris Descartes, Cochin Institute, Paris, France, 2INSERM U955, Université Paris XII, IMRC Institute, Créteil, France.

Introduction: IL4 is a key cytokine for B-cell response and survival. It also induces the expression of the IL4-induced gene-1 (IL4I1) enzyme in B-cells. IL4I1 is a phenylalanine oxidase, 
which degrades L-phenylalanine to produce H2O2, NH3 and phenylpyruvate. Its over-expression was associated to various B-cell lymphomas. However, its physiological role on the B 
cell functions has not been elucidated yet.
Materials and Methods: C57Bl/6 mice deficient or not for IL4I1 were used. Size and structure of B-cell follicles present in lymphoid organs were compared by immunohistochemistry. 
Number and phenotype of B cells were examined by polychromatic flow cytometry. The survival and proliferative capacity were analyzed from freshly purified B-cells. Serum 
immunoglobulin (Ig) isotypes were quantified by multiplex isotyping.
Results: We show an increased size of B-cell follicles and more abundant follicular B cells (CD19+ IgD+ IgMlow CD21low CD23+) in IL4I1-deficient mice when compared to wild type animals. 
Consistently, B cells lacking IL4I1 exhibit a higher capacity to survive in medium alone after 3 days and much more proliferate in response to B cell receptor crosslinking, but not to 
LPS. Interestingly, the basal serum titers of IgM, IgG1 and IgG2b are 2-fold higher in mice lacking IL4I1. In addition, , IL4I1-deficient B cells differentiate more efficiently into CD138+ 

plasma cells after immunization with sheep red blood cells, a T-dependent antigen.
Conclusion: Our study reveals a new and important role of IL4I1 in maintaining B cell homeostasis in vivo and controlling BCR-induced B-cell expansion.

WS.A.08.3
B-cell survival is controlled by tetraspanin CD37; implications for lymphomagenesis

C. de Winde1, S. Veenbergen1, K. Young2, M. van den Brand1, A. van der Schaaf1, N. Muthusamy3, D. Tarlinton4, H. van Krieken1, M. Wright5, C. Figdor1, A. van Spriel1; 
1Radboud university medical center, Nijmegen, Netherlands, 2MD Anderson Cancer Center, Houston, TX, United States, 3The Ohio State University, Columbus, OH, United States, 4The Walter 
and Eliza Hall Institute of Medical Research, Melbourne, Australia, 5Monash University, Melbourne, Australia.

The plasma membrane of immune cells is a highly organized cell structure that is key to fundamental immunological processes, including antigen presentation, pathogen recognition, 
and cell migration. Tetraspanins, members of the four-transmembrane superfamily, interact with specific membrane receptors, integrins, and signaling molecules whereby they 
induce the formation of ‘tetraspanin microdomains’. There is prevailing evidence that tetraspanins control antigen presentation, T-cell proliferation, and antibody production by 
B-cells, however the underlying mechanisms are incompletely understood.
We now provide evidence that tetraspanin CD37, which is highly expressed by B-lymphocytes, is essential for long-lived humoral immune responses. CD37 is important in controlling 
B-cell survival and antibody production through activation of the Akt survival pathway. CD37-deficient (CD37-/-) mice have reduced numbers of IgG+ antibody-secreting cells (ASC) 
in spleen and bone marrow, which is a B-cell intrinsic defect as demonstrated in chimeric mice. In contrast, IgA+ ASC numbers are increased, and deficiency of CD37 induces the 
development of germinal center-derived B-cell lymphoma in vivo. We discovered that CD37 interacts with suppressor of cytokine signaling 3 (SOCS3), and when absent drives tumor 
development through constitutive activation of the IL-6 signaling pathway. Moreover, loss of CD37 on neoplastic cells in patients with germinal center-derived diffuse large B-cell 
lymphoma (GCB-DLBCL) is directly correlated with worse progression-free and overall survival. This work reveals a unique role for tetraspanin CD37 in the humoral immune response 
by controlling B-cell survival and lymphomagenesis.
A.B.v.S. is supported by the Netherlands Organization for Scientific Research (NWO-ALW VIDI Grant 864.11.006) and the Dutch Cancer Society (KUN2014-6845).
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WS.A.08.4
Testing Bim as a functional target of miR-17-92 in B cells

V. Labi1,2, F. Klironomos3, S. Peng4, T. Chakraborty5, M. Munschauer3, A. Villunger1, M. Landthaler3, N. Rajewsky3, K. Rajewsky2; 
1Division of Developmental Immunology, Medical University Innsbruck, Innsbruck, Austria, 2Max Delbrück Center for Molecular Medicine, Berlin, Germany, 3Max-Delbrück Center for 
Molecular Medicine, Berlin, Germany, 4IDMO, Beijing, China, 5ModeRNA Therapeutics, Cambridge, MA, United States.

We, and others have identified the pro-apoptotic Bcl2-family member Bim as a key player in miRNA-mediated developmental control. Specifically, in the absence of miR-17-92, B cells 
dramatically up-regulate Bim and undergo massive apoptosis at the pre-B cell stage.
Beyond seed pairing, miRNA:mRNA binding can be controlled by accessibility of a given seed match, 3’UTR length or cooperativity between miRNAs or miRNAs and RNA-binding 
proteins, mechanisms which are likely all subject to biological control. Thus, only a fraction of potential targets may be operational in a certain biological context. Given these 
circumstances, genetic in vivo evidence is ultimately required to determine the extent by which and context within miR-17-92 truly controls Bim expression.
To do so, we genetically disrupted miR-17-92:Bim interaction by conditional mutagenesis of all nine putative binding sites in the murine Bim 3’UTR in vivo.
Strikingly and opposite to what was published before, we could not confirm any impact of the miR-17-92:Bim interaction on normal B cell physiology such as development and 
homeostasis. In contrast, we show that the miR-17-92:Bim interaction specifically promotes survival of B cell progenitors in situations of increased cellular stress. Thus we propose 
that miR-17-92 mediated Bim repression could tip the balance towards survival of B cell progenitors when Bim levels increase and get close to the apoptotic threshold, such as in 
stressed cells.

WS.A.08.5
Microprocessor component DGCR8 is essential for early B cell development

W. Schuh1, A. Brandl1, S. Brenner1, P. Daum1, M. Bösl2, J. Wittmann1, H. Jäck1; 
1University of Erlangen, Erlangen, Germany, 2University of Würzburg, Würzburg, Germany.

Small non-coding microRNAs (miRNAs) control organ development and cell lineage progression including hematopoietic differentiation and lymphocyte development by regulating 
gene expression mainly at the post-transcriptional level. Primary miRNA transcripts are stepwise processed, first by the microprocessor complex consisting of the RNAse Drosha 
and DGCR8 (DiGeorge Syndrome Critical region 8), and then by the RNAse III enzyme Dicer. Dicer has been shown to be required for B cell maturation. However, DGCR8’s role has 
not been assessed in vivo. To change this situation, we genetically ablated its expression in early B cell progenitors by crossing a floxed DGCR8 allele into a mouse carrying a Cre 
recombinase gene under the control of the promoter of mb1, a gene that is expressed almost exclusively in the earliest B cell progenitors. Analysis of isolated pro-B and pre-B cells 
revealed reduced amounts of mature miRNAs. In addition, cultured DGCR8-deficient pro-B cells died by apoptosis, but could be partially rescued by enforced ectopic Bcl2 expression. 
Finally, as revealed by flow cytometry B cell-specific ablation of DGCR8 resulted in a profound block in early B cell development at the transition from the pro-B to the pre-B cell stage, 
and IgM-positive immature and mature B cells were barely detectable in bone marrow and peripheral lymphatic organs, respectively. Hence, we conclude that the microprocessor 
component DGCR8 is essential for survival and differentiation of early B cell progenitors.
Supported by grants GRK592, GRK1660, FOR832 and TRR130 from the DFG to H.-M.J., and by the IZKF Erlangen to W.S. und J.W.

WS.A.08.6
Early B cell development requires balanced expression of miR-191

J. Blume, M. Lyszkiewicz, K. Witzlau, A. Krueger; 
Hannover Medical School, Hannover, Germany.

B cell development is a tightly regulated process yielding cells capable of producing highly diverse antibodies by random rearrangement of the B cell receptor gene loci. MicroRNAs 
(miRs) have been reported to regulate hematopoiesis by influencing transcription factor networks. However, little is known about individual miRs influencing lineage fate and 
development in the B cell lineage.
We found that miR-191 is dynamically regulated during B cell development and activation and identified three transcription factors E2A, Foxp1 and Egr-1 as direct targets of miR-191. 
In consequence, ectopic expression of miR-191 led to an accumulation of preBI cells at the expense of later developmental stages in bone marrow chimeras. This developmental delay 
was possibly due to down-regulation of the rearrangement machinery during heavy chain recombination and reduced IL-7Rα expression. Furthermore, we detected increased levels 
of apoptosis during negative selection upon overexpression of miR-191. Forced expression of E2A or FoxP1 was able to rescue the block in B cell development introduced by ectopic 
expression of miR-191.
Aggressiveness of diffuse large B cell lymphoma (DLBCL) is correlated to high expression of Foxp1. Consequently, overexpression of miR-191 reduced expression of Foxp1 in DLBCL 
lines and resulted in increased levels of apoptosis in DLBCL and thereby inhibited tumor formation and expansion in immunodeficient mice.
Overall, our results suggest that modulation of miR-191 expression is required to maintain balanced B cell development and differentiation.

WS.A.09 Molecular Control of T Cell Development

WS.A.09.1
The actin remodeling protein cofilin is crucial for early T-cell development

I. John1, D. Deibel1, S. Prokosch1, G. Küblbeck2, B. Arnold2, Y. Samstag1; 
1Institute for Immunology, Heidelberg, Germany, 2German Cancer Research Center, Heidelberg, Germany.

Costimulation of antigen-specific T-cells by antigen-presenting cells leads to dephosphorylation and thereby activation of the actin remodeling protein cofilin. The resulting cofilin 
mediated dynamic rearrangement of the actin cytoskeleton is essential for T-cell activation, function and migration. We generated knock-in mice in which, T-cell specifically, functional 
inactive cofilin was expressed together with eGFP instead of endogenous wild type cofilin. T-cell specific knock-in occurred very early in T-cell development as eGFP expression was 
observed from DN1 stage on. Homozygous knock-in mice lacked peripheral T-cells and showed a severe thymus atrophy (decrease in thymocyte cell number > 99%). The small 
number of cells present in the thymus were double negative (DN) for CD4 and CD8, and most of them accumulated in the DN3 stage. By generation of mixed bone marrow chimeras 
it was proven that the reason for impaired T-cell development was T-cell intrinsic and was not influenced by extrinsic factors. Heterozygous knock-in mice were completely normal in 
their T-cell development and can serve as reporter mice for cofilin promoter activity under different physiological and pathological conditions. Overall, we could show that functional 
cofilin is indispensable for proper T-cell development, most likely due to a crucial role of cofilin during migration of early T-cells or during signal transduction of pre-TCR signaling in 
the thymus. We will further use the Cre/lox system to knock-in dysfunctional cofilin also in other tissues and cell types, making the generated mice to a valuable tool for studying the 
relevance of cofilin in the respective cells.

WS.A.09.2
Characterizing the functional role of WWOX in thymocyte development

T. Chang, L. Hsu; 
National Cheng Kung university, Tainan, Taiwan.

WW domain-containing oxidoreductase (designated WWOX, FOR or murine WOX1) has been shown to promote stress-induced cancer cell death and function as a tumor suppressor. 
Previous studies have reported that Wwox-/- mice exhibit preweaning lethality, abnormal bone formation, growth retardation, and thymic and splenic atrophy. However, the 
mechanism by which WWOX regulates developmental processes is unknown. To understand the role of WWOX in thymocyte development, we generated Wwox-/- mice by gene 
targeting. Surprisingly, severe thymocyte developmental defect was observed in Wwox-/- mice. By cleaved caspase-3 staining and TUNEL assay, we determined significantly 
increased levels of thymocyte apoptosis in Wwox-/- mice. After ex vivo culture for 24 h, Wwox-/- thymocytes showed higher percentage of cell death than the controls, suggesting 
that Wwox-/- thymocytes are prone to cell death. We demonstrated that adoptively transferred Wwox-/- bone marrow cells failed to differentiate into mature T cells in wild-type 
recipient mice. In addition, Wwox-/- CD4-CD8- thymocytes failed to differentiate into double-positive and single-positive thymocytes in an OP9-DL4 coculture system. These results 
clearly suggest an intrinsic defect in Wwox-/- cells during T lymphocyte development. Interestingly, Notch1 protein expression was significantly decreased in Wwox-/- thymocytes. Our 
results revealed that WWOX interacted with Notch1 and increased its stability by preventing Notch1 protein degradation via proteasomal pathway, thereby promoting thymocyte 
development. These in vivo and in vitro findings run against the role of WWOX as a pro-apoptotic protein and unravel a novel function of WWOX in thymocyte development.
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WS.A.09.3
MAZR and Runx factors synergistically repress ThPOK during CD8+ T cell lineage development

S. Sakaguchi1, D. Hainberger1, C. Tizian1, H. Tanaka2, T. Okuda3, I. Taniuchi2, W. Ellmeier1; 
1Division of Immunobiology, Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Laboratory for 
Transcriptional Regulation, RIKEN Center for Integrative Medical Sciences (IMS-RCAI) Yokohama, Kanagawa, Japan, 3Department of Biochemistry and Molecular Biology, Kyoto Prefectural 
University of Medicine Kyoto, Kyoto, Japan.

ThPOK is a key commitment factor for CD4 lineage development and the maintenance of CD4+ T cell lineage integrity, while ThPOK expression has to be repressed during CD8 
lineage development to allow the generation of the cytotoxic branch of T cell-mediated adaptive immunity. We previously showed that the transcription factor MAZR is part of the 
transcriptional network that represses ThPOK during CD8+ T cell lineage differentiation.
Here we investigated how ThPOK repression is regulated by MAZR during CD8+ T cell lineage development. Conditional gene targeting approaches revealed that MAZR and Runx1 
together repressed ThPOK in pre-selection DP thymocytes, while MAZR acted in synergy with Runx3 in the repression of ThPOK in CD8+ T cells. Moreover, MAZR-Runx1 as well as 
MAZR-Runx3 double-mutant mice showed enhanced derepression of Cd4 in DN thymocytes and in CD8+ T cells in comparison to Runx1 or Runx3 single-deficient mice, respectively, 
indicating that MAZR modulates Cd4 silencing. Thus, our study shows developmental stage-specific synergistic activities between MAZR and Runx/CBFβ complexes. Finally, retroviral 
Cre-mediated conditional deletion of MAZR in peripheral CD8+ T cells led to the derepression of ThPOK, indicating that MAZR is also part of the molecular machinery that maintains a 
repressed state of ThPOK in CD8+ T cells.
The work in the laboratory of W.Ellmeier was supported by the Austrian Science Fund FWF (P19930, P23641, I00698), S.Sakaguchi was supported by the FWF (P23669). The work in 
the laboratory of I.Taniuchi was supported by the RCAI International Collaboration Award Program and JPSP Joint Research Projects.

WS.A.09.4
TCR/CD3 signaling requirements for thymic γδ T cell effector differentiation

M. Muñoz-Ruiz1, J. Ribot2, D. J. Pennington3, J. R. Regueiro1, E. Fernández -Malavé1, B. Silva-Santos2; 
1Immunology Department, School of Medicine, Complutense University, Madrid, Spain, 2Instituto de Medicina Molecular, Lisboa, Portugal, 3Blizard Institute, Queen Mary University of 
London, London, United Kingdom.

γδT cells are atypically programmed in the thymus to produce interferon-γ (IFN-γ) or interleukin-17 (IL-17). However, the role of the signature T cell receptor (TCRγδ) in controlling the 
relative pools of IFN- γ+ versus IL-17+ γδT cells remains highly controversial. Here we have generated CD3γ/CD3δ double haploinsufficient (CD3dh) mice that displayed significantly 
reduced levels of TCR expression on the cell surface of γδ thymocytes. This resulted in reduced TCRγδ signal transduction, as measured by ERK and AKT phosphorylation, calcium 
influx, and CD5 and CD73 expression in γδT cells. Interestingly, the expression of TCRαβ, and the development of αβT cell subsets, including invariant NKT or Foxp3+ regulatory T 
cells, were unaffected in CD3dh mice. These therefore constitute a unique model to investigate the TCR signaling requirements of IFN-γ+ versus IL-17+ γδ T cells. We show that CD3dh 
mice display a selective impairment in IFN-γ+ γδT cells in the thymus and in the periphery due to a developmental blockade that prevents the acquisition of the maturation marker 
NK1.1, associated with IFN-γ production, by CD27+ γδT cells. By contrast, the development of IL-17-producing CD27- γδT cells proceeds normally in CD3dh mice. These in vivo data 
were further validated in the tightly controlled OP9- DL1 in vitro system to differentiate thymocyte precursors. Importantly, the administration of activating anti-CD3 antibodies fully 
rescued the IFN-γ+ γδT cell deficiency of CD3dh mice. Thus, high TCR expression levels associated with potent intracellular signaling are selectively required for the development of 
IFN-γ-committed CD27+ NK1.1+ γδT cells in the murine thymus.

WS.A.09.5
Does CXCL8 production define a stage in human T cell development?

A. Das1, G. Lavender1, C. Furness2, T. Hayday1, M. Greaves2, A. C. Hayday1,3, D. L. Gibbons1; 
1Kings College London, London, United Kingdom, 2Institute for Cancer Research, London, United Kingdom, 3The Francis Crick Institute, London, United Kingdom.

We have recently shown that a major T cell effector function in human newborns is the production of interleukin-8 (CXCL8) with the potential to activate anti-microbial neutrophils 
and gamma delta T cells. Whilst, this function was overt in preterm and term babies, adult T cell production of CXCL8 was low.
By analysis of T cell receptor excision circles (TRECs), a by-product of T cell receptor gene rearrangement, we show that CXCL8 production is a feature of recent thymic emigrants 
(RTEs) in humans. The few cells that produce CXCL8 in adults are enriched in TRECs and subsequently the ability of T cells to produce CXCL8 decreases with thymus atrophy and 
age. CXCL8 production is imprinted early in T cell development in the thymus and thymocytes predominantly produce the longer, less active isoform of CXCL8 (CXCL8-77). High 
expression of CXCL8 can also be seen in T cell acute lymphoblastic leukaemia (T-ALL) which is associated with aberrant development and clonal proliferation of T cell precursors. The 
neonatal T cell’s ability to produce CXCL8 appears to decline with rounds of proliferation coincident with an increase in the ability of CD4 T cells to produce IFN-gamma. This suggests 
a checkpoint, perhaps controlled by cell division, which switches off CXCL8 production in favour of more conventional T cell cytokines as RTEs progress through to mature cells. This 
checkpoint may be overridden in T cell malignancy.

WS.A.09.6
TECs are a non-redundant source of Wnt ligands in the thymus

F. Brunk, I. Augustin, M. Meister, M. Boutros, B. Kyewski; 
DKFZ, Heidelberg, Germany.

Wnt signalling has been implicated in T cell development since the first report on Tcf-1 ko mice. Tcf-1 is one of two transcription factors (in addition to Lef-1) thought to mediate 
canonical Wnt signalling. In Tcf-1 ko mice, T cell development is impaired mostly in the CD4/8 DN stage. Wnt signals are transmitted through Frizzled (Fzd) receptors, which can 
be supported by the co-receptors Lrp5 and Lrp6. Dickkopf proteins (Dkk) inhibit Wnt signalling by preventing the cooperation of the Lrp co-receptors with the Frizzled receptors. 
Induced overexpression of Dkk1 caused rapid thymic atrophy, which could be reversed by cessation of Dkk1 overexpression (Dox removal). On the other hand, constitutive activation 
of β-catenin (key downstream mediator of canonical Wnt signalling) in TECs also caused thymic atrophy accompanied by severely impaired T cell development. It was not clear, 
however, which cell type is the physiological source of Wnt ligands and whether T cell development was directly dependent on Wnt signalling. We made use of TEC-specific conditional 
knock-out mice to investigate the role of Wnt ligands specifically provided by TECs. We found that TEC-secreted Wnt ligands are important for normal thymus development and T cell 
numbers, but are not directly required for driving a particular step in T cell development or promoting functional competence of the peripheral T cell pool.

WS.A.10 Treg Induction / Subsets

WS.A.10.1
ILT-3 expressing regulatory T cells, steered by Protein Kinase CK2, fail to control vigorous Th2 responses in vivo

A. Ulges, T. Bopp; 
Institute for Immunology, Mainz, Germany.

Introduction: CD4+CD25+Foxp3+ regulatory T (Treg) cells are pivotal for the maintenance of immunological tolerance to self-harmless antigens. Hence, Treg cells are believed to be a 
promising target for therapeutic intervention in allergic and autoimmune diseases. However, the knowledge about their tissue and cell type specific functions is scarce and has to be 
greatly extended, in order to develop innovative Treg-based therapeutic strategies.
Materials & Methods: To identify signaling pathways cardinally employed by Treg cells, we ran comparative kinome arrays, which revealed the Protein kinase CK2 (CK2) as highly 
active in Treg cells. To analyze the function of CK2 in Treg cells we generated mice with conditional genetic ablation of the CK2β subunit in Treg cells (Csnk2bfl/flFoxp3-Cre mice). To 
characterize the phenotype of Csnk2bfl/flFoxp3-Cre mice we used several flow cytometry, in vitro co-culture approaches as well as transfer colitis and asthma models in vivo.
Results: Csnk2bfl/flFoxp3-Cre mice show spontaneous development of TH2-driven inflammation mostly restricted to the lungs. Further analysis demonstrated that absence of CK2 
favored expansion of a yet unknown subpopulation expressing the inhibitory surface receptor ILT3. Most notably, ILT3 expressing Treg cells show attenuated TCR signaling leading to 
the maturation of IRF4+PD-L2+ dendritic cells (DC), a DC subset known to be decisively involved in the development of TH2 responses in vivo.
Conclusions: Taken together, our results identify a yet undescribed subpopulation of ILT3-expressing Treg cells, which is steered by CK2 and crucially involved in the control of 
excessive TH2 responses in vivo.
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WS.A.10.2
IL-1R1 is expressed on both Helios+ and Helios- FOXP3+ CD4+ T cells in the rheumatic joint

M. Müller, J. Herrath, V. Malmström; 
Rheumatology Research Unit, Dept. of Medicine, Karolinska Institute, Stockholm, Sweden.

Introduction: Synovial fluid from rheumatic joints displays a well-documented enrichment of FOXP3+ regulatory T cells (tissue Tregs). However, the mere frequency of FOXP3+ 
cells is not sufficient to predict suppressive function, extrinsic factors and functional heterogeneity of the Treg population complicate the picture. In this study, we investigated the 
discriminatory potential of Helios when studying FOXP3+ Tregs in an inflammatory setting.
Materials and methods: Helios+ and Helios- FOXP3+ Tregs from blood and synovial fluid of patients with rheumatic disease were analyzed by assessing phenotypes, proliferative 
potential and cytokine production by flow cytometry.
Results: The majority of the FOXP3+CD4+ T-cells in the rheumatic joints express Helios. Helios+FOXP3+ Tregs displayed a classical Treg phenotype with elevated CD25 and CTLA4 
expression, a highly demethylated TSDR and no production of pro-inflammatory cytokines. The less abundant Helios-FOXP3+ subset also showed a high expression of CTLA-4 but 
slightly lower demethylated TSDR and CD25 expression together with an ability to produce cytokines. Furthermore, an increased expression of IL-1R1 was observed in the rheumatic 
joints compared to blood. The IL-1R1 expression was restricted to CD25highFOXP3+CD4+ T-cells and equally distributed between the Helios+ and Helios-FOXP3+ populations.
Conclusions: Helios+ and Helios-FOXP3+ tissue Treg in rheumatic joints share some classical Treg features but differ in their ability to produce cytokines. The IL-1R1 expression was 
restricted to Helios+/-CD25highFOXP3+CD4+T-cells and showed similar expression pattern in the joints of patients with Rheumatoid arthritis and Spondyloarthritis suggesting the 
increased IL-1R1 expression on tissue Tregs to be a common feature in an inflammatory milieu.

WS.A.10.3
Ex-Th17 Foxp3+ T cells - a novel subset of Foxp3+ T cells in sterile inflammation

N. Obermajer1, S. Downs-Canner1, R. Ravindranathan1, F. C. Popp2, Y. Soeder2, J. Haarer2, E. K. Geissler2, H. J. Schlitt2, R. P. Edwards3,4,5, K. Odunsi6, P. Kalinski1,4,5, M. H. Dahlke2, D. L. 
Bartlett1; 
1University of Pittsburgh, Pittsburgh, PA, United States, 2University Hospital Regensburg, Regensburg, Germany, 3Magee-Womens Research Institute Ovarian Cancer Center of Excellence, 
Pittsburgh, PA, United States, 4Peritoneal/Ovarian Cancer Specialty Care Center, Pittsburgh, PA, United States, 5UPCI, Pittsburgh, PA, United States, 6Departments of Gynecologic Oncology 
and Immunology, RPCI, Buffalo, NY, United States.

Th17 and regulatory T (Treg) cells are integral in maintaining immune homeostasis and Th17-Treg misbalance associates with inflammation.
We demonstrate that in addition to natural (n)Treg and induced (i)Treg cells developed from naïve precursors, Th17 cells are a novel source of Foxp3+ cells by converting into ex-Th17 
Foxp3+ cells, and this helps to reconcile the contradictory information about the relevance in particularly of Th17 subset in immune surveillance.
We identified IL-17A+Foxp3+ double-positive and ex-IL-17-producing IL-17A-Foxp3+ T cells to be the underlying mechanism of immune regulation in mesenchymal stem cell-mediated 
prolonged allograft survival. Further, we identified accumulation of IL17A+Foxp3+ and ex-Th17 Foxp3+ cells in tumor bearing mice, indicating progressive direct Th17-into-Treg cell 
conversion as a novel phenomenon in cancer.
Moreover, we determined the importance of the Th17 cell plasticity for tumor induction and/or progression in Rorγ-/- mice. Our data indicate that RORγt is required not only for Th17 
development, but also for effective Treg cell induction. TGF-β1 induced Foxp3 expression was reduced in ROR-γ -/- cells. Further, tumor bearing ROR-γ-/- mice showed significantly less 
Foxp3+ Treg cells, but higher IFNγ+ T cells compared to wild type animals.
Increased infiltration of IL17+ and FoxP3+ CD4+ T cells in the human ovarian cancer ascites, with the presence of a distinct IL17+FoxP3+ subset, and a significant correlation between 
tumor-associated Th17 and Treg cells demonstrates the existence of Th17-Foxp3+ T cell inter-relationship in cancer patients.
Yin-yang of IL17+ and Foxp3+ is important principle for improved clinical approaches targeting responses against self, allo and/or neo-self.

WS.A.10.4
Generation and maintenance of tissue regulatory T cells

D. F. Pinheiro1, S. K. Kitzmueller1, M. M. Maurano1, M. M. Klicznik1, R. Holly1, G. Achatz-Straussberger1, A. K. Abbas2, I. K. Gratz1,2,3; 
1University of Salzburg, Salzburg, Austria, 2University of California, San Francisco, San Francisco, CA, United States, 3EB House Austria, University Hospital Salzburg, Salzburg, Austria.

Immune homeostasis in peripheral tissues is achieved by maintaining a delicate balance between pathogenic effector T cells (Teff) and protective regulatory T cells (Treg). The factors 
responsible for maintaining this balance - especially in the target tissues - are largely unknown.
To study immune regulatory mechanisms in T cell mediated skin inflammation, we established two mouse models that feature tetracycline-inducible expression of chicken ovalbumin 
(Ova) in the epidermis. In these we can transfer naïve Ova-specific CD4+ DO11 T cells and follow their activation and differentiation into cytokine-producing Teff cells and Foxp3+ Treg 
cells in vivo. Expression of antigen (Ag) in the skin elicits a T cell dependent dermatitis that can be controlled by Treg cells.
We found that persistent expression of tissue-Ag, a mimic of self-Ag, leads to functional inactivation and loss of the Teff cells with preservation of Treg in the target tissue, both of 
which was associated with reduced ERK phosphorylation. Additionally, we found that high doses of tissue-Ag lead to T cell proliferation, production of effector cytokines, increased T 
cell receptor signaling, and a blockade in peripheral Treg cell differentiation, which was lifted at lower Ag doses. These findings suggest that initial TCR signal strength can be crucial in 
the decision of Teff versus pTreg differentiation.
Taken together, our studies reveal that both, the duration and the dose of tissue-Ag, are major determinants in maintaining appropriate ratios of Ag-specific Teff to Treg cells in 
peripheral tissues with remarkable consequences on clinical outcome.
Supported by: FWF, NIH, Debra

WS.A.10.5
IL-2/Blimp-1/mir9 axis regulates IL-10 expression in CD39+ Tregs

C. Phetsouphanh1, D. D. Murray1, D. C. Hsu1, Y. Xu1, L. Cook1, J. Zaunders1,2, A. Kelleher1,2, N. Seddiki3; 
1The Kirby Insitute, University of New South Wales, Kensington, Australia, 2St Vincent’s centre of applied medical research, Darlinghurst, Austria, 3INSERM U955 équipe 16, Institut Mondor 
de Recherche Biomédicale, Créteil, France.

Introduction: B-lymphocyte induced maturation protein-1 (Blimp-1) is a zinc finger-containing transcriptional repressor that is vital for the generation of terminally differentiated 
antibody-producing plasma cells. Blimp-1 expression has been shown to define a distinct population of Tregs that produce IL-10 and display an effector like phenotype. The expression 
of Blimp-1 can be modulated by microRNA mir-9 at the translational level. Blimp-1 levels decreased when CD4+ T cells were treated with pre-mir-9, while IL-2 mRNA and protein 
levels increased. It remains to be determined whether mir-9 has the same effects in Treg cells and whether the Blimp-1/mir-9 axis plays any role in the development of effector/
memory Tregs.
Methods: Blimp-1 and mir-9 mRNA expression was determined using RT-PCR. Intracellular staining followed by flow cytometry was used for Blimp-1 protein expression analyses. 
Reverse transfection with Lipofectamine was used for siRNA treatment of Treg cells.
Results: Blimp-1 is expressed in Treg subsets, particularly within the memory compartment. Blimp-1 levels also increased with TCR activation, especially when exogenous IL-2 was 
also used. Transfection with Blimp-1 targeted siRNA showed that Blimp-1 is dispensable for memory Treg development, but essential for IL-2 expression in memory non-Tregs. Treg 
phenotype and suppressive function remained unaltered when Blimp-1 was knocked down. However, Blimp-1 levels were found to be higher in CD39+ effector/memory Tregs, and 
IL-10 levels were reduced when Blimp-1 levels decreased. These findings were further validated with pre-mir-9 treatment.
Conclusion: Collectively these data suggests that Blimp-1 plays an important role in regulating IL-10 expression in CD39+ effector/memory Tregs.

WS.A.10.6
Cholera toxin mediates cAMP-dependent CTLA-2 secretion by dendritic cells to enhance regulatory T cell conversion

C. Silva Vilches, T. Müller, J. Bodem, M. B. Lutz; 
University of Würzburg, Würzburg, Germany.

Immature or semi-mature dendritic cells (DCs) are able to convert naïve T cells into Fox3+ induced regulatory T cells (iTreg). Here we found that murine bone marrow-derived DCs 
(BM-DCs) matured with cholera toxin (CT) produced cytotoxic T lymphocyte antigen 2 (CTLA-2) via cAMP signaling. CTLA-2 is cysteine protease inhibitor and cathepsin L inhibitor, 
which has been found expressed in activated T cells, mast cells and in immune privileged sites such as brain, uterus, retinal pigment epithelial cells and corneal epithelial cells. CT or 
cAMP (8-CPT-cAMP) treatment of BM-DCs, but not other stimuli such as LPS or TNF, induced mRNA of both isoforms of CTLA-2 α and β. We found that both CT and cAMP induced 
the maturation of DC (MHC II, costimulation) but only high dose CT-treated DCs secreted IL-6 and IL-23. In vitro T cell polarization studies showed that high dose CT-matured DCs 
instructed Th17 cell generation while, unexpectedly, low dose CT- or cAMP-matured DCs induced TGFβ-dependent Foxp3+ iTreg conversion but little or no Th17 cells. iTreg conversion 
could be reverted by blocking of CTLA-2 by siRNAs whereas addition of recombinant CTLA-2α protein promoted iTreg conversion. Injection of low dose CT- or cAMP-treated DCs 
exerted MOG peptide-specific protective effects in the model of experimental autoimmune encephalomyelitis (EAE). 
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Together, we identified CTLA-2 production after low dose CT treatment of BM-DCs as a mechanism to enhance iTreg generation. These findings point to CTLA-2 as a novel mediator 
of immune evasion by cholera bacteria and its potential use to treat autoimmune diseases.

WS.A.11 B Cell Signaling

WS.A.11.1
New roles of MALT1 proteolysis in B cell function deciphered using multiplexed N-terminal proteomics using TAILS

T. Klein1, S. Y. Fung2, F. Renner3, M. A. Blank4, R. I. Viner4, C. H. Regnier3, S. E. Turvey2, C. M. Overall1; 
1University of British Columbia, Vancouver, BC, Canada, 2Children and Family Research Institute, Vancouver, BC, Canada, 3Novartis Institutes fro Biomedical Research, Basel, Switzerland, 
4Thermo Fisher Scientific, San Jose, CA, United States.

Introduction: Proteases are integral in initiation and fine-tuning of signaling pathways in lymphocytes. Mutations in these proteins, or lack of regulation leads to immunodeficiency 
or autoimmunity but in general their mechanisms are not well understood. To further investigate proteolysis in lymphocytes, we used B-cells from a patient with combined 
immunodeficiency caused by a mutation in MALT1. We probed the effect of activation of the B-cell receptor pathway using 10-plexed TMT-TAILS (Terminal Amine Isotopic Labeling of 
Substrates) allowing identification of proteolytic cleavage events with high confidence.
Methods: EBV-immortalized B-lymphocytes of the patient, heterozygous sibling and mother were grown with or without PMA-ionomycin stimulation. Proteomes were collected and 
labeled with 10-plex TMT. N-terminal peptides were negatively enriched using an aldehyde-functionalized polymer (http://www.flintbox.com/public/project/1948) and analyzed by 
nano-LC-Fusion-MS/MS. Spectra were searched using Byonic and N-termini were quantified using Proteome Discoverer 2.0.
Results: 7,498 unique N-termini were identified in 3,173 proteins. We observed 2,665 unique quantifiable N-terminally TMT-labeled peptides which contain proteolytic cleavage 
sites, including previously unknown cleavages in proteins involved in B-cell function, the NF-κB pathway, and revealed a potential cross-talk between two pathways instrumental in 
lymphocyte activation. These pathways were confirmed using primary lymphocytes from patient, family members and normal subjects.
Conclusions: TAILS combined with TMT10-multiplexing allowed us to obtain a deep quantitative coverage of the B cell proteome. The patient provided us with a unique opportunity to 
investigate B cell biology and has led to new insights into the role of proteolysis in the activation of B and T cell receptors.¬

WS.A.11.2
Ly9 (CD229) functions as a regulator controlling innate B cell homeostasis and antibody responses

M. Cuenca1,2, X. Romero1,2, J. Sintes2, P. Engel2; 
1Institut d’Investigacions Biomèdiques, August Pi i Sunyer (IDIBAPS), Barcelona, Spain, 2University of Barcelona, Barcelona, Spain.

Introduction: Marginal zone (MZ) and B1 cells are innate-like B lymphocyte subsets with several characteristics that distinguish them from conventional follicular B cells. Their 
activation needs to be tightly controlled as they possess polyreactive BCRs potentially able to damage the host tissues; however, the negative regulators of their development and 
function are not fully understood. Ly9 is a homophilic cell surface receptor that belongs to the SLAM family. It functions as a negative regulator of the development and activation of 
NKT and innate-like CD8 T cells in the thymus, and its absence leads to the spontaneous development of systemic autoimmunity.
Material and methods: Ly9-dependent B cells development and homeostasis was explored using Ly9-/- deficient mice and explored the in vivo administration of monoclonal 
antibodies directed against Ly9.
Results: Ly9-/- mice presented increased numbers of transitional T1, MZ and B1a B cells, while mainstream B cell development in the bone marrow was not altered. Consequently, 
they displayed high levels of IgG3 natural antibodies in serum and showed an enhanced antibody production against T-independent type II antigens. Treatment with an agonistic anti-
Ly9 mAb selectively depleted MZ and B1 B cells in the spleen and dampened humoral responses against both T-Dependent and T-Independent antigens.
Conclusion: Thus, anti-Ly9 treatment emerges as a novel therapeutic approach for ameliorating autoimmune diseases that course with B cell hyperactivation or innate-like B cells 
expansion.
Grants and fellowships: This work was supported by grant SAF2012-39536 (P.E.). M.C. was supported by Ministerio de Educación, Cultura y Deporte (AP2010-1754)

WS.A.11.3
Cdc42 is an essential regulator of antiviral humoral immunity

M. Burbage, S. J. Keppler, F. Gasparrini, N. Martínez-Martín, M. Gaya, C. Feest, M. Domart, L. Collinson, A. Bruckbauer, F. D. Batista; 
The Francis Crick Institute, London, United Kingdom.

B cells provide a critical line of defense from infections through the production of highly specific antibodies. B cells are activated by antigen binding to the BCR, which initiates a 
cascade of intracellular signalling events, and triggers reorganization of the actin cytoskeleton. We recently found that BCR stimulation results in rapid activation of the small GTPase 
Cdc42. Cdc42 is an important actin regulator but so far its role in B cell activation has not been studied in detail. We found that selective genetic ablation of Cdc42 in the B cell lineage 
is sufficient to render mice unable to mount antibody responses. The severe immune deficiency we describe is caused by multiple and profound B cell abnormalities. At steady state, 
B cells lacking Cdc42 have lower F actin content, and the nanoscale organization of the BCR is altered. This results in defective actin remodeling in response to BCR triggering. While 
B cells are able to internalize antigen in the absence of Cdc42, they fail to polarize it, and have a defect in presentation on MHCII. In vivo, this is reflected by the inability of Cdc42 
deficient cells to form long-lasting interactions with T cells, to form germinal centers after infection, and to produce affinity matured IgG antibodies after T dependent immunization.
Furthermore, while deletion of Cdc42 did not impair class-switch recombination in vitro, it resulted in a severe cell intrinsic block in plasma cell differentiation.
Altogether, our study presents a new perspective on Cdc42 as key regulator of B cell physiology.

WS.A.11.4
DEC1 as a master regulator of B lymphocyte activation and apoptosis

L. Todi1, C. Lazzeri1, C. Cristofoletti2, A. Camponeschi1, R. Marrapodi1, M. Del Padre1, M. Mitrevski1, M. Fiorilli1, M. Visentini1; 
1Policlinico Umberto I, Division of Clinical Immunology, Department of Clinical Medicine, Rome, Italy, 2Istituto Dermopatico dell’ Immacolata IDI-IRCCS- Molecular Oncology Lab, Rome, 
Italy.

The transcription factor DEC1 (also known as Stra13) plays important roles in proliferation, apoptosis, cell differentiation and tumor biology. In mice, DEC1 acts as a negative regulator 
of B-cell responsiveness and homeostasis. Recently we demonstrated that human anergic B-cells, expanded in patients with mixed cryoglobulinemia (MC), overexpress DEC1 
compared to normal B-cells, whereas low levels of DEC1 were found in tumor cells of splenic marginal-zone lymphoma arisen in MC patients.
Objective: To investigate whether DEC1 acts as a key regulator of activation-induced proliferative and apoptotic responses of human B-cells.
Methods: DEC1 expression was investigated by quantitative Real-Time PCR and western blot (WB) in normal B-cells after Toll-like-receptor 9 (TLR9) activation. Proliferation of B-cells 
silenced with a DEC1-specific or with control scramble small interfering RNAs was evaluated through the carboxyfluorescein-di-acetate-succinimidyl-ester (CFSE) and MTT assays. 
Expression of Poly ADP ribose polymerase (PARP) isoforms was detected by WB in silenced DEC1 EHEB B-cell lines.
Results: Stimulation of TLR9 rapidly up-regulated DEC1 expression in B-cells. DEC1-silenced primary B-cells showed a significantly greater proliferative potential compared to 
negative control, with a two-fold increase of the percentage of B-cells reaching the 4th, 5th and 6th division after stimulation of TLR9. In accord with these findings silenced EHEB cell 
line showed enhanced proliferation index compared to negative control and expressed higher level of inactivated (uncleaved) PARP isoform.
Conclusions: Our findings suggest that DEC1 acts as a negative regulator to constrain activation-induced proliferation and plays a pro-apoptotic effect in B-cells.

WS.A.11.5
HAX1 deletion affects BCR-internalization by leading to delayed BCR-mediated apoptosis

G. Achatz-Straussberger, I. K. Gratz; 
University of Salzburg, Salzburg, Austria.

Deletion of HAX1 in mice causes a severe reduction in the number of lymphocytes. Additionally, B220+ B progenitor cells in the bone marrow are reduced, suggesting an important 
function of HAX1 in B cell development. HAX1 is thought to play a protective role in apoptotic processes; therefore we investigated apoptosis in bone marrow B progenitor and 
splenic B cells. We did not observe an effect on the survival of Hax1-/- bone marrow cells but detected enhanced survival of splenic Hax1-/- B cells upon in vitro starvation/growth-factor 
withdrawal. To explain this apparent inconsistency, we studied B cell receptor induced apoptosis of IgM stimulated splenic naïve B cells and found it decreased. We further found 
impaired internalization of the BCR from Hax1-/- splenic B cells after IgM crosslinking, which result in decreased BCR-signaling and consequently decreased BCR-mediated apoptosis. 
We measured HAX1 binding to the cytoplasmic domains of different Ig-subtypes and identified KVKWI(V)F as the putative binding motif for HAX1 within the cytoplasmic domains. 
Because this motif can be found in almost all Ig-subtypes it is likely that HAX1 plays a general role in BCR mediated internalization events and BCR-mediated apoptosis. However, 
the intrinsic effect of HAX1 on B cells (internalization and apoptosis), cannot be the sole explanation for the severe defects in B cell development observed in Hax1-/- mice in vivo. 
Additionally, a defective developmental environment could contribute to the decreased cell number in the bone marrow of Hax1-/- mice. Cellular & Molecular Immunology, 13 April 2015; 
doi:10.1038/cmi.2015.018. Supported by FWF (P24543-B13).
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WS.A.11.6
Enhanced Bruton’s tyrosine kinase expression in B cells drives autoimmunity by disrupting T cell homeostasis

O. Corneth1, M. J. De Bruijn1, M. Lukkes1, J. Rip1, P. Asmawidjaja1, E. Lubberts1, G. M. Verstappen2, H. Bootsma2, F. G. Kroese2, L. P. Kil1, R. W. Hendriks1; 
1Erasmus MC Rotterdam, Rotterdam, Netherlands, 2UMCG, Groningen, Netherlands.

Introduction: Upon B cell receptor (BCR) stimulation, B cells increase protein expression of the key signaling molecule BTK. We previously showed that CD19-BTK transgenic mice 
overexpressing BTK specifically in B cells spontaneously generate germinal centers and anti-nuclear IgG autoantibodies, and exhibit systemic autoimmune pathology. However, how 
the enhanced responsiveness and survival of B cells, induced by increased BTK signaling, engages T cells in autoimmune pathology remains unknown.
Materials and methods: We characterized B and T cells in CD19-BTK mice and performed next-generation sequencing to compare gene expression profiles of CD19-BTK transgenic 
and wild-type B cells. We subjected CD19-BTK mice to collagen-induced arthritis (CIA) and crossed CD19-BTK mice onto a CD40L-deficient background. Finally, we determined BTK 
protein levels in Sjögren syndrome patients.
Results: The gene expression profiles of unstimulated Btk-transgenic B cells reflected a BCR-signaling signature. CD19-BTK transgenic B cells promoted ICOS and CTLA4 upregulation 
and IFNγ-secretion in CD4+ T cells, as well as follicular T helper (TFH) cell formation. BTK overexpression in B cells enhanced CIA and promoted TFH cell induction in draining lymph 
nodes. Crosses with CD40L-deficient mice showed that the autoimmune pathology was strongly dependent on T cell co-stimulation. Conversely, we found increased BTK expression 
in circulating B cells of treatment-naive Sjögren patients, which was corrected upon treatment selectively aimed at reducing T cell activity.
Conclusion: We conclude that increased BTK signaling induces a positive feedback loop, resulting in the establishment of a T cell propagated autoimmune disease.
This study is partly supported by the Dutch Arthritis Association.

WS.B.06 Cytokines and Chemokines in Tumor Immunology

WS.B.06.1
The atypical chemokine receptor 2 promotes breast cancer lung metastatization through modulation of the metastatic niche

M. Massara1,2, B. Savino1,2, N. Caronni1, O. Bonavita1,2, C. Recordati3, A. Mantovani1,4, M. Locati1,2, R. Bonecchi1,4; 
1Humanitas Research Hospital, Rozzano, Italy, 2University of Milan, Milan, Italy, 3Fondazione Filarete, Milan, Italy, 4Humanitas University, Rozzano, Italy.

Introduction: The atypical chemokine receptor 2 (ACKR2) is a scavenger receptor for most inflammatory CC chemokines. It plays a protective role in chronic inflammation, 
autoimmunity and inflammation-related cancer. The aim of this project is to investigate the role of ACKR2 in primary tumor development and metastatization in different mouse 
model.
Materials and methods: NeuT mice (overexpressing the rat oncogene Her2) crossed with ACKR2-/- mice and orthotopic and intravenous injection of the breast carcinoma cell line 4T1 
in Wild Type (WT) and ACKR2-/- Balb/c mice. Tumors and metastasis were studied with in vivo imaging systems, immunohistochemistry and RT-PCR analysis; blood composition and 
metastatic organ infiltrate were studied with FACS analysis.
Results: Tumor arising in ACKR2-/- NeuT mice showed a more aggressive phenotype when compared to WT NeuT mice. On the contrary, ACKR2-/- NeuT mice were protected from 
spontaneous lung metastasis. Absence of ACKR2 was also protective against spontaneous lung metastasis using the 4T1 orthotopic model of breast cancer but not in the intravenous 
injected model. Cytofluorimetric analysis indicated an increased of Ly6G+ polymorphonuclear cells and Ly6Chigh monocytes in the blood of ACKR2-/- in and in the pre-metastatic 
lungs with a concomitant decrease of these cells in the bone marrow during tumor progression.
Conclusion: These results indicate that ACKR2 expression has a dual but opposite role in breast tumor, inhibiting primary tumor growth but promoting lung metastatization trough the 
regulation of leukocyte infiltration and activation in the premetastatic niche.

WS.B.06.2
TNF and IFN-γ-dependent signaling pathways in cytokine-induced cancer cell senescence

H. Braumueller, N. Simon, M. Rentschler, T. Wieder, E. Brenner, M. Röcken; 
Eberhard Karls University Tuebingen, Tuebingen, Germany.

Deletion of the cyclin-dependent-kinase inhibitor (CDKI) p16INK4a is one of the most frequent events in a variety of tumors. CDKIs keep the tumorsuppressor retinoblastoma protein 
(Rb) in an active hypophosphorylated form which acts as a co-repressor of the E2F transcription factors. In RIP-Tag2 mice, the oncoprotein Tag2 completely inactivates p53 and 
incompletely the p16Ink4a/Rb pathway, leading to uncontrolled proliferation of β-cells and finally β-cell cancer. Previously, we showed that the adoptive transfer of interferon-γ 
(IFN-γ)- and tumor necrosis factor (TNF)-producing T-helper-1 (Th1) cells induce cancer cell senescence without substantial killing. To analyze the pathways leading to cytokine-
induced senescence, we isolated mRNA from tumors of mice with and without Th1 treatment. Real-time PCR revealed a 90% reduction of the activating-transcription-factor 2 (atf2), a 
downstream member of the p38 signaling pathway, in Th1-treated tumors compared with sham-treated tumors. ATF2 activates the cyclinD1 gene after mitogen activation, leading to 
the inactivation of Rb. To analyze the effects of IFN-γ and TNF in detail, we treated isolated tumor cells with both cytokines. After 24h of treatment we found a reduction of the genes 
E2F2 and cyclin E and an upregulation of IL-6, a cytokine of the senescence-associated-secretory-phenotype. Western-Blot analysis revealed an upregulation of the JUNB protein, a 
member of the AP-1 transcription-factor complex, after 4h, increasing up to 24h. The results were confirmed in the human rhabdomyosarcoma cell line A204.
In conclusion, we show that cytokine-induced senescence is possibly mediated by the p38 MAP kinase signaling pathway.

WS.B.06.3
Notch1 and IL-7R interplay in the pathogenesis of T-cell acute lymphoblastic leukemia

M. Mosquera-Sáiz1, S. González-García1, J. Alcain1, P. Fuentes1, M. García-Peydró1, B. De Andrés2, M. L. Gaspar2, A. Corcoran3, M. L. Toribio1; 
1Centro de Biología Molecular, Madrid, Spain, 2Centro Nacional de Microbiología, Instituto de Salud Carlos III, Madrid, Spain, 3Babraham Institute, Cambridge, United Kingdom.

Both Notch and interleukin-7 receptor (IL-7R) pathways are essential for T-cell development in the thymus. Notch1 signalling is required for T-lineage specification of thymus 
seeding progenitors, while IL-7R signalling is necessary for survival and proliferation of specified T-cell progenitors. Previous work from our group has shown that these pathways 
are functionally linked, as Notch1 regulates expression of IL7R, the gene encoding the IL-7Rα chain, at the transcriptional level both in developing thymocytes and T-cell acute 
lymphoblastic leukemia (T-ALL) cells. Moreover, the IL-7/IL-7R axis participates in T-ALL progression in vivo, suggesting a key cooperative role of Notch1 and IL-7R signalling in the 
pathogenesis of T-ALL. However, the requirement of IL-7R function in T-ALL generation has not been addressed as yet. To approach this issue, we took advantage of a model of 
generation of murine T-ALL, which recapitulates the human disease, consisting in the transplantation of murine bone marrow (BM) progenitors overexpressing mutant NOTCH1 
(ICN1) into immunodeficient mice. Interestingly, ICN1-induced T-ALL cells showed upregulated levels of IL-7R, which were further increased in transplants from secondary hosts 
undergoing serial transplantations. Therefore, IL-7R expression induced by active Notch1 may play a crucial role in leukemia initiating cells (LIC) activity. Supporting this view, ICN1-
transduced BM progenitors from IL-7R knock-out mice failed to induce T-ALL in transplanted hosts. Together, these data indicate that Notch1 and IL-7R cooperation is crucial for 
T-ALL induction in developing thymocytes, and point toward IL-7R as a novel therapeutic target for treatment of T-ALL

WS.B.06.4
The IL-25/IL-25R axis in B cell lymphomas of germinal centre origin

E. Ferretti1, E. Di Carlo2, C. Tripodo3, M. Ponzoni4, V. Pistoia1; 
1Istituto Giannina Gaslini, Genova, Italy, 2G. d’Annunzio” University Foundation,, Chieti, Italy, 3University of Palermo, Palermo, Italy, 4San Raffaele Scientific Institute, Milano, Italy.

Introduction: Interleukin (IL)-25, also known as IL-17E, is structurally related to IL-17A but is the most divergent member of the IL-17 family. IL-25, that is produced by mucosal 
epithelial cells and different immune cell types, has potent pro-inflammatory effects in vitro and in vivo and promotes eosinophilia and type2 immune responses. The heterodimeric 
receptor for IL-25 (IL-25R) is composed of the IL-17RA and IL-17RB subunits. So far, no information is available about the relationships between IL-25 and B cell malignancies.
Methods and Results: In this study we have investigated the expression and function of IL-25 and IL-25R in primary neoplastic B cells isolated from twenty four lymph node biopsies of 
patients with Germinal Center (GC)-derived Non-Hodgkin lymphomas, i.e. follicular, diffuse large, and Burkitt B cell lymphomas. The results obtained are the following: i) lymphoma 
cells expressed IL-25R, as demonstrated by flow cytometry and immunohistochemistry, and IL-25 inhibited their proliferation; ii) IL-25 was expressed both in malignant and non-
malignant cells in the tumor microenvironment, as revealed the flow cytometric and immunohistochemistry analysis ii) IL-25 activated NF-kB signalling in lymphoma cells, and 
iii) exerted anti-tumor activity in a mouse model of follicular lymphoma. Tumor masses from IL-25 treated mice displayed necrotic-haemorragic areas associated with defective 
microvascular supply and reduced neoplastic cell proliferation. These histopathological findings were paralleled by the blunted expression of different pro-angiogenic genes, the most 
prominent of the latter being VEGF-C.
Conclusion: These data delineate a new anti-tumor role of IL-25 in GC-derived B cell lymphomas.
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WS.B.06.5
Extracellular HSP110 from colorectal cancer cells skew macrophages polarization

K. Berthenet1,2, C. Garrido1,2, G. Jego1,2; 
1University of Burgundy, Dijon, France, 2INSERM, Dijon, France.

Introduction : Microsatellite instable (MSI) colorectal cancer (CRC) patients have better survival and immune response compared to non-MSI patients. Molecular basis for this is 
unknown. We have previously reported that low expression of HSP110 or expression of a truncated dominant negative HSP110, named HSP110DE9, in MSI colorectal cancer is 
associated with a better prognosis (Dorard et al., Nat. Med., 2011). As tumor-associated macrophages play a key role in immune control of CRC, we wondered if HSP110 could alter 
their polarization.
Results: Monocytes from healthy donors were differentiated into macrophages in the presence of CRC cell line supernatants. Low HSP110 expressing HCT116 subclone supernatant 
induced an increase in proinflammatory (M1) markers (HLA-DR, NO expression, TNF-α, IL-1β secretion) and a decrease in protumoral (M2) markers expression (CD163, CD206) on 
macrophages. These macrophages had a better ability to activate T lymphocytes. Accordingly, mice xenografted with low HSP110 expressing HCT116 showed a strong invasion of 
macrophage with NO expression. Depleting HSP110 expression by siRNA or HSP110 blocking by HSP110DE9 expression also skewed macrophages toward a M1 phenotype. We 
demonstrated that CRC cell lines release high levels of HSP110 that could be inhibited by HSP110DE9 expression. HSP110 immunodepletion from the supernatant led to an increase in 
M1 and decrease in M2 markers.
Conclusion: we demonstrate that the level of secreted HSP110 from CRC modulates macrophage polarization. This mechanism could explain the better immune response observed in 
MSI CRC. Therefore, inhibiting HSP110 may create a more favorable immune environment for CRC rejection.

WS.B.06.6
TH9 cells drive IL-9 mediated colitis-associated colorectal cancer (CAC)

K. Gerlach1, S. Wirtz1, A. McKenzie2, M. F. Neurath1, B. Weigmann1; 
1Medizinische Klinik 1, Erlangen, Germany, 2Laboratory of Molecular Biology, Cambridge, United Kingdom.

Introduction: Inflammatory bowel disease (IBD) is linked to an increased risk of developing colitis-associated colorectal cancer (CAC). In IBD especially T-cells are critical mediators 
playing important roles in colorectal cancer. Recently, we have identified Th9 cells as IL-9 producing cells leading to colitis. The proinflammatory cytokine IL-9 has been found to exert 
biological functions in inflammatory disease, but the involvement of IL-9 in CAC is not revealed so far.
Materials and Methods: IL-9 KO mice were treated with AOM/DSS to induce colon cancer. Miniendoscopic analysis was done to monitor number and size of tumors. For restoration 
of the IL-9 deficient phenotype an IL-9 expressing minicircle DNA vector was injected into IL-9 deficient mice and the model of AOM/DSS has been investigated. Colonic tumors have 
been isolated, histological sections were taken out and immunofluorescent analysis was done.
Results: IL-9 deficiency led to significant less inflammation consequently followed with a significant reduction of tumors in the experimental model of AOM/DSS. Furthermore, we 
explored the effect of IL-9 on tumor growth by overexpression of IL-9 via mini-circle DNA and AOM/DSS treatment, which led to the development of tumors when IL-9 is absent. 
Additionally, in cryosections of tumorigenic colon tissue more PU.1+ T-cells were found, pointing out the important relevance for Th9 cells in colon cancer.
Conclusion: These data show that IL-9 plays a crucial role in the induction of inflammation and the development of CAC. The increased presence of PU.1-expressing T-cells in 
tumorigenic tissue illustrates the involvement of Th9 cells in the carcinogenesis.

WS.B.07 Skin Diseases

WS.B.07.1
Hair follicle epithelial cells are responsible for chronic inflammation in acne inversa

M. Boniotto1,2, C. Hotz2,3,4, A. Guguin5, M. Surenaud2,3, F. Jean-Louis2, P. Tisserand2,3, P. Wolkenstein6,7,4, H. Hocini2,3, Y. Lévy3,6,1, S. Hüe2,3,1; 
1Université Paris-Est Créteil Val-de Marne, Faculté de Médecine, Créteil, France, 2INSERM U955 Equipe 16, Créteil, France, 3Vaccine Research Institute (VRI), Créteil, France, 4Dermatology 
Department, Henri Mondor Hospital, Créteil, France, 5Institut Mondor pour la Recherche Biomedicale (IMRB)- Plateforme de Cytométrie en flux, Créteil, France, 6Assistance publique – 
Hôpitaux de Paris (AP-HP)-Hôpital Henri Mondor, Créteil, France, 7Université Paris-Est Créteil Val-de Marne, Faculté de Médecine, Créteil, France, Créteil, France.

Introduction: Acne Inversa (AI) is an inflammatory skin disease that presents with painful, chronic, suppurating lesions departing from hair follicles. It is fairly common and one of the 
most severe skin disorder even if its causes remain unknown. A role for an immune response dysregulation and bacterial infections is assumed.
Materials and Methods: T cells were isolated from skin of patients and healthy donors undergoing plastic surgery and their phenotype assessed by flow cytometry. cDNA microarray 
analyses were performed on hair follicle outer root sheath (ORS) cells outgrown from plucked hairs. ORS cells were cultured, stimulated and their cytokines, chemokines and host 
defense peptides (HDPs) production quantified by Q-PCR or Luminex technology.
Results: Microarrays analysis on ORS cells showed a differential regulation of pro inflammatory pathways common to skin disorders presenting epidermal hyperproliferation. 
Therefore, even without any stimulation, the secretion of inflammatory chemokines was significantly increased whilst following PRRs stimulations AI ORS cells secreted significantly 
more IL-1β. This leads to a hair follicle inflammation amplified by the immune infiltrate mainly composed of Th1 cells. Moreover, in vitro co-culture experiments showed that AI 
ORS cells were unable to support the production of IL-17 and IL-22 by T cells and this caused a diminished secretion of HDPs in whole skin of AI patients when compared to other 
inflammatory skin disorders.
Conclusions: These findings show that a molecular defect in AI ORS cells leads to a subclinical inflammation sustained by the T-cells response and to a permissive environment for 
bacterial infections.

WS.B.07.2
Lesional skin of psoriatic patients is characterized by an overexpression of IL-17E producing keratinocytes and IL-17E positive dermal macrophages

N. C. Brembilla1,2, R. Stalder1,2, M. Fernandez1,2, B. Shafaeddin Schreve2, D. Alvarez Martinez2, L. Fontao2, G. Kaya2, C. Chizzolini1,3, W. Boehncke1,4; 
1Pathology and Immunology, University of Geneva, Geneva, Switzerland, 2Dermatology, University Hospitals of Geneva, Geneva, Switzerland, 3Immunology and Allergy, University of 
Geneva, Geneva, Switzerland, 4Dermatology, University of Geneva, Geneva, Switzerland.

Introduction: Targeting interleukin (IL)-17A or IL-17RA, the common receptor subunit of several IL-17 isoforms (IL-17s), is highly efficacious to treat moderate-to-severe psoriasis. We 
aimed at assessing the contribution of IL-17s signaling via IL-17RA to psoriasis.
Materials and Methods: Biopsies were collected from 10 psoriasis lesional, 7 psoriasis non-lesional, and 7 normal skins. The cells expressing IL-17s in skin biopsies were assessed by 
immunohistological techniques and quantified by a semi-automated imaging processing approach. In situ hybridization was used to determine in vivo transcription. Levels of IL-17s 
mRNA and protein in skin extracts were measured by RT-PCR and western blot, respectively.
Results: IL-17A+ and IL-17E+ cells were increased in the dermis of psoriatic lesion when compared to non-lesional and healthy skin and accumulated within 50 μm downward the 
epidermis. IL-17A and IL-17E mRNA/protein levels were higher in skin extracts from lesional psoriasis compared to control skin. No differences in IL-17F+ and IL-17C+ cells were 
observed. In the dermis, IL-17A was mainly expressed by tryptase+ mast cells, while IL-17E was mainly found in CD68+ macrophages. In these cells, IL-17A and IL-17E co-localized with 
exocytosis and endocytosis markers, respectively. T cells and neutrophils constituted only a minority of IL-17A+ and IL-17E+ cells. An altered distribution/sustained overexpression 
of IL-17E was observed in the epidermal layer of lesional psoriatic skin. Keratinocytes represented the major source of IL-17E in lesions, as revealed by their high expression of IL-17E 
mRNA in vivo.
Conclusions: The increased expression of IL-17E, in addition to IL-17A, may contribute to psoriasis pathogenesis.

WS.B.07.3
Tight interplay of actin cytoskeleton and filaggrin control epidermal differentiation and cornification as revealed by quantitative nanoscopy

D. Gutowska-Owsiak, J. B. de la Serna, M. Fritzsche, C. Eggeling, G. S. Ogg; 
MRC Human Immunology Unit, Weatherall Institute of Molecular Medicine, University of Oxford, Oxford, United Kingdom.

Introduction: The epidermal barrier is a primary innate mechanism of defence against evaporation and environmental threats (pathogens and allergens); barrier insufficiency can be 
observed in inflammatory skin conditions and allergy. Cornification is a complex process of cell death during terminal differentiation of keratinocytes, and is essential for the formation 
of a functional epidermis. Co-ordinated release of filaggrin monomers from keratohyalin granules, leading to the rapid collapse of the intermediate skeleton seems to be critical 
during cornification. Despite the identification of the filaggrin role in epidermal homeostasis, the mechanisms controlling its release from keratohyalin granules are unknown.
Materials and methods: We used advanced microscopy techniques including live imaging and STED nanoscopy to examine mechanisms underlying formation and redistribution of 
filaggrin-containing granules and subsequent cornification of human keratinocytes.
Results: We observed that keratohyalin granules mature during keratinocyte differentiation and migrate to the proximity of the nucleus. Furthermore, we observed associations of 
actin with the granules. Actin disruption with specific inhibitors resulted in a rapid release of filaggrin and accelerated cornification.
Conclusions: This suggests that actin “keeps filaggrin in check” during late stages of keratinocyte differentiation allowing for the acquisition of its full functional characteristics and 
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supporting the formation of a fully protective epidermal barrier. By understanding mechanisms of cell death by cornification, it is anticipated that novel therapeutic targets will be 
identified for inherited and acquired disorders of the skin.
The project was possible thanks to funding from the MRC Human Immunology Unit and the Wolfson Foundation.

WS.B.07.4
The role of basophils and dendritic cells in atopic dermatitis

C. Schwartz1, J. U. Eberle1, T. Hoyler2, A. Diefenbach2, M. Lechmann3, D. Voehringer1; 
1Department of Infection Biology, University Hospital Erlangen and Friedrich-Alexander University Erlangen-Nuremberg (FAU), Erlangen, Germany, 2Research Centre Immunology and 
Institute of Medical Microbiology and Hygiene, University of Mainz Medical Centre, Mainz, Germany, 3Department of Immune Modulation at the Department of Dermatology, University 
Hospital Erlangen and Friedrich-Alexander University Erlangen-Nuremberg (FAU), Erlangen, Germany.

Introduction: Thymic stromal lymphopoietin (TSLP) has been shown to play an important role in the initiation of allergic immune responses and is found in lesions of atopic dermatitis 
(AD) patients. TSLP is released by keratinocytes to trigger inflammation. Furthermore, it has been shown that TSLP may activate basophils. However, it remains unclear which cells 
are activated by TSLP in AD.
Material and Methods: Here, we used an MC903-induced model of AD in mice. 4 nmol of the Vitamin D3-analogon MC903 was topically applied onto the ears daily for ten days. We 
measured changes in ear thickness, recruitment of effector cells into the ear parenchyma and secretion of IL-4 and IL-13 from cells in the draining lymph nodes.
Results: The ear swelling response was decreased in mice that lack TSLP (TSLP-KO) or its receptor (TSLPR-KO) compared to wildtype mice. Further, infiltration of basophils, 
eosinophils, and neutrophils was impaired in TSLP-KO and TSLPR-KO mice. Mixed bone marrow chimeras, in which only basophils were TSLPR-deficient showed increased 
inflammation and decreased production of type 2 cytokines in the draining lymph node. In contrast, mice with DC-specific TSLPR-deficiency showed an ameliorated ear swelling 
response accompanied by decreased cellular infiltration into the skin.
Conclusion: From our studies we can conclude that DCs, and not basophils, have to respond to TSLP in order to drive inflammation during MC903-induced AD. Unexpectedly, 
basophils rather alleviate skin inflammation by mechanisms that remain to be uncovered.

WS.B.07.5
Functional beta2-integrins restrict skin inflammation in vivo

T. S. Savinko1, V. L. Morrison1, L. M. Uotila1, C. J. Wolff2, H. T. Alenius2, S. C. Fagerholm1,3; 
1University of Helsinki, Institute of Biotechnology, Helsinki, Finland, 2Finnish Institute of Occupational Health, Systems Toxicology, Helsinki, Finland, 3University of Helsinki, Department of 
Biosciences, Helsinki, Finland.

Introduction: Beta2-integrins and the important integrin regulator kindlin-3 are essential for leukocyte trafficking, but the role of beta2-integrins in regulating inflammation is still 
incompletely understood. Here, we have investigated skin inflammation in a mouse model where the kindlin-3 binding site in the beta2-integrin has been mutated (TTT/AAA-beta2-
integrin knock-in), leading to expressed but dysfunctional integrins.
Materials and methods: To investigate the role of the integrin/kindlin-3 interaction in leukocyte trafficking in skin inflammation, mice were sensitized with the chemical hapten 
oxazolone (OXA), challenged with OXA five days later, and inflammatory responses were determined.
Results: We show that, surprisingly, neutrophil trafficking into the inflamed skin in a contact hypersensitivity model is normal in these mice, although trafficking of T cells and 
eosinophils into the skin is reduced. Instead, expression of dysfunctional integrins leads to increased mast cell and dendritic cell numbers in the skin, increased inflammatory cytokine 
production in the inflamed skin in vivo, and in mast cells in vitro. Furthermore, expression of dysfunctional integrins leads to increased dendritic cell activation and migration to lymph 
nodes, and increased Th1 responses in vivo.
Conclusions: Therefore, the kindlin-3/integrin interaction is important for trafficking of T cells and eosinophils but not absolutely required for neutrophil trafficking into the inflamed 
skin. Functional beta2-integrins also play a major role in restricting the immune response in the inflamed skin and lymph nodes in vivo, likely through effects on mast cell and dendritic 
cell numbers and activation.

WS.B.07.6
IgE autoreactivity in bullous pemphigoid

P. C. Freire, P. Heil, G. Stingl; 
Department of Dermatology – Division of Immunology, Allergy and Infectious Diseases, Medical University of Vienna, Vienna, Austria.

Bullous pemphigoid (BP) is an auto-immune disease typically associated with old age. It is characterized by bullae at the dermal-epidermal junction (DEJ) that are thought to be 
induced by the binding of auto-antibodies. These antibodies can recruit inflammatory cells through complement activation, culminating in the proteolytic destruction of cell adhesion 
structures. While IgG has been the class consistently associated with the disease, more recent studies point to a potential involvement of IgE. Consistent with previous literature, we 
have detected IgE in the perilesional skin of 21 out of 32 (66%) BP patients. This IgE was not found at the DEJ, but instead on the surface of mast cells and eosinophils, most likely 
bound as an immune complex. We have evidence that the high-affinity receptor for IgE is the primary molecule involved in this interaction and that eosinophils are expressing FcɛRI 
in BP patients. Furthermore, using whole skin lysates for immunoblotting, we have demonstrated peripheral BP IgE reactivity against antigens with approximately 60, 120, 180 and 
230 kD. These likely represent intra- and extra-cellular domains of BP180 and the full-length BP180 and BP230 proteins, respectively. Given that the clinical picture of BP consists of 
erythema and bullae, appearing alone or concomitantly, an association between self-reactive IgE and urticarial-like lesions is therefore plausible and suggests an alternative pathway 
of disease pathogenesis. Uncovering the dominant epitopes for both IgG and IgE in different presentations of the disease could further clarify this question and additionally argue for 
the development of new IgE-based therapeutic approaches.

WS.B.08 Innate Immune Mechanisms in Cancer

WS.B.08.1
Treatment with BRAF inhibitor impacts on melanoma cell immunogenicity to NK cells

M. Colombo1, E. Neves1, A. Frazao1, M. Messaoudene1, F. Bouquet2, A. Savina2, M. Avril3, A. Caignard1; 
1INSERM U1160, Paris, France, 2Roche Pharmaceuticals Scientific Partnerships, Boulogne Billancourt, France, 3APHP Hospital Cochin, Paris, France.

Introduction: Melanoma incidence is increasing for several decades. Malignant melanoma display high metastatic potential. Recently, targeted therapies directed towards signaling 
pathways altered in melanoma have been developed. BRAF mutations (V600E/K) are present in 60% of melanoma. When tumor harbor one of these mutations, treatment with 
BRAF inhibitors induces clinical responses in most treated patients. However, patients often experience a relapse after 6-9 months of treatment. Furthermore MAPK inhibitors can 
induce off-target effects affecting the regulation of immune cells. Melanoma cell lines express stress molecules and are efficiently lysed by Natural Killer (NK) cells. In that context, we 
investigated the impact of BRAF inhibitor (PLX4032) on NK cell antitumor functions.
Material and methods: The mutational status of 9 melanoma cell lines was characterized. The expression of NK ligands was analysed by flow cytometry. NK mediated cytolysis of 
melanoma cell lines was determined by a dynamic measure of adherent target cell index (xCELLigence system).
Results: We observed that in cell lines bearing homozygous or heterozygous BRAF mutation, PLX4032 displayed different impact on Erk activation and on cell growth inhibition and 
apoptosis. We showed that it interferes with melanoma/NK cell interactions. Treatment with PLX4032 modulated the expression of NK ligands and adhesion molecules on metastatic 
melanoma, modulating invasion and migration of melanoma cell lines. It also interfered with the lysis of target cell by NK cells and with the production of cytokines.
Conclusions: Our data support the therapeutic potential of combining BRAF inhibitors with immunotherapy.
Grants: INCa PAIR Melanoma, Roche Pharmaceuticals, Fondation ARC

WS.B.08.2
In vivo tumour surveillance by NK cells requires Tyk2 but not its kinase activity

A. Witalisz-Siepracka1, M. Prchal-Murphy1,2, K. T. Bednarik1, E. M. Putz2, D. Gotthardt2, K. Meissl1, V. Sexl2, M. Müller1,3, B. Strobl1; 
1Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2Institute of Pharmacology and Toxicology, University of Veterinary Medicine, Vienna, Austria, 
3Biomodels Austria, University of Veterinary Medicine, Vienna, Austria.

Tyrosine kinase 2 (Tyk2) is a Janus kinase (JAK) that has a prominent role in infectious diseases and tumour surveillance. In mice, Tyk2 deficiency leads to impaired anti-tumour 
immune response due to severely decreased cytotoxic capacity of natural killer (NK) cells and cytotoxic T cells (CTLs). In humans however, constitutively active Tyk2 has been 
associated with hematopoietic malignancies and inhibition of its activity is considered as a potential cancer therapy. Therefore, it is of great importance to assess potentially harmful 
effects of Tyk2 inhibition on the immunity against tumours. Using Tyk2-deficient mice (Tyk2-/-) and mice expressing kinase-inactive Tyk2 (Tyk2K923E) we found that splenic NK cells 
from Tyk2-/- mice show impaired maturation, which was partially restored by kinase-inactive Tyk2. Cytotoxicity against a range of target cells was significantly improved in the 
presence of Tyk2K923E compared to Tyk2 deficient NK cells, although IFNγ production after IL-12 or NK cell receptor stimulation was fully dependent on enzymatically active Tyk2. Most 
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importantly, the control of NK cell-targeted transplantable tumours was independent of the kinase activity of Tyk2. Moreover, the beneficial effect of Tyk2K923E over complete Tyk2 
deficiency is not limited to NK cell-mediated immune responses. Although Tyk2K923E CTLs lack cytotoxic capacity, they are able to mediate crosstalk to NK cells, which in turn leads to 
efficient eradication of T cell-targeted tumours. Our data provide important insights into the effects of Tyk2 inhibition on tumour surveillance.
The work is funded by the Austrian Science Fund FWF SFB-F28 to VS, MM, BS and P25642 to BS.

WS.B.08.3
A genome-wide shRNA screening identifies novel potential ligands for activating NK cell receptors

P. Romania, L. Cifaldi, E. Giorda, D. Fruci, F. Locatelli; 
Ospedale Pediatrico Bambino Gesù, Rome, Italy.

Natural Killer (NK) cells play key roles in innate and adaptive immune responses against virus and tumor cells. Their function relies on the dynamic balance between activating and 
inhibiting signals through receptors that recognize ligands expressed on target cells. Indeed, tumors have evolved several mechanisms to escape NK cell control including high MHC 
class I surface expression and loss or shedding of ligands for NK cell activating receptors. Although much is known about the function and expression patterns of activating NK cell 
receptors, the identity of many ligands remains to be discovered.
We performed a short hairpin RNA (shRNA) screening of 15,000 genes to identify potential ligands for activating NK cell receptors. We identified twenty candidate genes that impair 
NK cell-mediated cytotoxicity when downregulated in K562 cells. Genes were functionally validated by single target gene silencing, and their expression was investigated in a panel of 
leukemia cell lines and leukemia pediatric samples. The most promising candidates were overexpressed in leukemia cells and found to enhance NK cell-mediated cytotoxicity.
Our study identifies new potential ligands for activating NK cell receptors that can be pharmacologically targeted to improve the efficacy of NK cell recognition and introduce more 
effective NK cell-based immunotherapy protocols into clinical practice.

WS.B.08.4
TLR7 promotes tumor progression, chemotherapy resistance, and poor clinical outcomes in non-small cell lung cancer

M. Dajon, K. Iribarren, D. Damotte, C. Sautès-Fridman, H. Fridman, I. Cremer; 
Centre de Recherche des Cordeliers. INSERMUMRS872, Paris, France.

Introduction: Novel cancer immunotherapies using TLR7 agonists are being developed, which are based on the amplification of immune responses. We observed the expression of 
TLR7 by tumor cells in Non-Small-Cell Lung Carcinoma (NSCLC) and that stimulation of cell lines with TLR7 agonists led to the upregulation of antiapoptotic protein Bcl-2, tumor cell 
survival and chemoresistance [1].
Methods: We analyzed tumor growth and chemoresistance in mice subcutaneously grafted with lung tumor cells, that received or not TLR7 agonist and platinium salts. We also 
characterized the intratumoral immune infiltrates in these mice We quantified TLR7 expression by immunohistochemistry in cohorts of NSCLC patients to correlate the level of its 
expression with overall survival.
Results: We observed that injection of TLR7 agonists induces increased tumor growth and resistance to cisplatin of lung tumor cells compared to unstimulated conditions, which 
confirmed the chemoresistance observed in vitro. We observed an increased frequency of Myeloid-Derived Suppressor Cells (MDSC) and a reduction of CD8+T cells in the tumors 
of mice treated with TLR7 agonists. In the cohorts of NSCLC patients we observed that high TLR7 expression by tumor cells confered poor clinical outcome and was associated with 
resistance to chemotherapy [2].
Conclusions: This results demonstrate the important role of TLR7 in lung tumor progression. Knowing the natural ligands of TLR7 are ssRNA, we suppose atht this effect could be 
linked to viral infections or RNA released in the tumor microenvironment.
[1] Cherfils-Vicini J, et al. J Clin Invest. 2010
[2] Chatterjee J, et al. Cancer Res. 2014

WS.B.08.6
IL-27 induces the expression of immune-regulatory molecules in ovarian cancer

S. Ferrini1, G. Carbotti1, D. Mezzanzanica2, I. Airoldi3, M. Fabbi1; 
1IRCCS AOU San Martino-Istituto Nazionale per la Ricerca sul Cancro, Genova, Italy, 2IRCCS Istituto Nazionale Tumori, Milano, Italy, 3Istituto G. Gaslini, Genova, Italy.

Introduction: We recently found that IL-18BP, a natural inhibitor of IL-18, is increased in sera and ascites of ovarian cancer and that tumor cells produce IL-18BP in vivo. Although, 
ovarian cancer cells do not express IL-18BP in vitro, IL-27 induced IL-18BP expression (Carbotti G. et al. Clin. Cancer Res. 2013). IL-27 is a member of the IL-12 family. It may have pro- or 
anti-inflammatory properties in different systems and anti-tumor properties in some cancer models but its role in cancer is still debated. We hypothesized that IL-27 may induce other 
immune regulatory molecules such as IDO and PD-L1, which are expressed in ovarian cancer tissues.
Materials and Methods: IDO and PD-L1 mRNA were tested by Q-RT-PCR. IDO and STAT proteins were analyzed by western blotting, and PD-L1 by FACS analysis. 
Immunohistochemistry was used for detection of IL-27, IDO and PD-L1 expression in tumor samples.
Results: Ovarian cancer cell lines do not express the immune suppressive molecules IDO or PD-L1 in vitro. However, IL-27, similar to IFN-gamma, increased expression of IDO and 
PD-L1 in these cells. IDO was enzymatically active, as kynurenin was released in the culture media. The two IL-27 chains (IL-27A and EBI3) were found in ovarian cancer-associated 
leukocytes. IL-27 triggered STAT-1 and STAT-3 tyrosine phosphorylation in EOC cells and silencing of STAT-1 inhibited IDO, while STAT-3 silencing reduced surface PD-L1 expression.
Conclusions: IL-27 induces the expression of different immune suppressive molecules in ovarian cancer, and may participate in immune-regulatory networks in this tumor.

WS.B.09 Optimizing Anti-Tumor Immunity

WS.B.09.1
Cytotoxic T-cell transfer in combination with programmed cell death 1 blockade eradicates chronic myelogenous leukemia stem cells

C. Riether1, T. Gschwend1, A. Huguenin1, C. M. Schuerch1,2, A. F. Ochsenbein1,3; 
1Tumor Immunology, Department of Clinical Research, University of Bern, Bern, Switzerland, 2Institute of Pathology, University of Bern, Bern, Switzerland, 3Institute for Medical Oncology, 
Inselspital, University Hospital Bern, Bern, Switzerland.

Introduction: Quiescent, self-renewing chronic myelogenous leukemia (CML) stem cells (LSCs) are resistant against chemotherapy and specific tyrosine kinase inhibitors. Adoptive 
T cell transfer (adTf) is very efficacious in a setting with low leukemia load. Allogeneic stem cell transplantation (aHSCT) and donor lymphocyte infusions (DLIs) are the only curative 
treatments in CML. However, LSCs evolved mechanisms to escape cytotoxic CD8+ T cells (CTLs)-mediated immune attack. One major immune escape mechanism is the dysregulation 
of T cell inhibitory pathways, so-called immune checkpoints. CML cells express T cell inhibitory ligands such as programmed cell death ligand 1 (PD-L1) and high expression of PD-L1 
on CD34+ CML cells is a negative prognostic factor.
Material and Methods: We used a murine bone marrow transduction model to induce CML. In this setting, CML cells co-express the model antigen LCMV-gp33. To analyze the 
relevance of our findings in a more physiological setting, we made use of an MHC-I mismatch model.
Results: We demonstrate that disease-initiating LT-LSCs up-regulate PD-L1 in response to IFNg secreted by leukemia-specific or allogeneic CTLs during adTf and thereby escape 
CTL-mediated killing. Furthermore, CTL-secreted IFNg increases proliferation of LSCs. Together, this results in increased LSC numbers and represents a major obstacle for T cell 
immunotherapy. Blocking PD-1 in combination with adTf efficiently eliminated the LT-LSCs. In contrast, anti-PD-1 treatment alone was largely inefficacious.
Conclusion: As blocking PD-1 signaling is successfully used in the treatment of solid tumors, our findings may be translated into the clinics in autologous CTL-based immunotherapy 
and for DLIs after aHSCT.

WS.B.09.2
The cold shock protein YB-1 (Y-box binding protein 1) regulates resistance against apoptosis in T-lymphocytes

S. Meltendorf1, S. Gieseler1, J. Handschuh2, M. Pierau1, P. R. Mertens3, U. Thomas2, M. C. Brunner-Weinzierl1; 
1Department of Experimental Pediatrics, Magdeburg, Germany, 2Departmente of Neurochemistry and Molecular Biology, Leibniz Institute for Neurobiology, Magdeburg, Germany, 
3Department of Nephrology and Hypertension, Diabetes and Endocrinology, Magdeburg, Germany.

The cold shock protein YB-1 is highly expressed in tumours, such as breast cancer, and associated with hyperproliferation and resistance against apoptosis. Enhanced YB-1 expression 
at the transcript and nuclear protein levels have been shown to correlate with poor prognosis for tumour patients and resistance to chemotherapy. Its role in T-lymphocytes is not 
understood so far.
Human CD4+ T-lymphocytes isolated from PBMCs were stimulated with anti-CD3/anti-CD28 coupled beads. YB-1-signaling was manipulated by overexpression of YB-1wt and various 
mutations using lentiviral transduction of FuGW-GFP-constructs or reduction of YB-1 using specific YB-1shRNA. Localisation within T-lymphocytes was determined by microscopy. 
Apoptosis was induced by anti-CD95 cross-linking and analyses carried out six to eight days after initial stimulation. Expression of pro-and anti-apoptotic molecules was monitored by 
FACS, Western blot, and real-time PCR.
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Transduction of GFP-YB-1wt constructs and mutant variants thereof into primary human CD4+ T-cells yielded around 40% GFP positive cells. Various YB-1 mutant proteins exhibited 
distinct subcellular localisations. We observed that GFP-YB-1 overexpression reduced apoptosis by 60% compared to the control. Additionally, the percentage of apoptotic cells was 
decreased with specific inhibitors (QVD) for apoptosis in empty vector-transduced cells but not in YB-1wt overexpressing cells. Furthermore, we observed substantial differences in 
the expression of the pro- and anti-apoptotic molecules Bax and Bcl2. Thus, YB-1 tightly controls and inhibits apoptosis in T-cells and could therefore serve as a major player to induce 
apoptosis resistance in various types of cancers, such as T-ALL.

WS.B.09.3
CXCR4 inhibition in tumor microenvironment facilitates anti-PD-1 immunotherapy in sorafenib-treated hepatocellular carcinoma in mice

R. R. Ramjiawan1, T. Reiberger2, Y. Chen3, M. R. Ng3, T. Hato3, H. Ochiai3, S. Kitahara3, E. C. Unan3, T. P. Reddy3, C. Fan3, P. Huang3, N. Bardeesy3, A. X. Zhu3, R. K. Jain3, D. G. Duda3; 
1VU University Medical Center/Harvard Medical School, Amsterdam, Netherlands, 2Medical University of Vienna/Harvard Medical School, Vienna, Austria, 3Harvard Medical School, Boston, 
MA, United States.

Sorafenib is the only approved therapy for advanced hepatocellular carcinoma (HCC), but provides limited survival benefits. Recently, immunotherapy has emerged as a promising 
treatment strategy, but its role remains unclear in HCCs. Using orthotopic HCC models, we show that sorafenib increases hypoxia and decreases micro-vascular density which 
in turn, promotes immunosuppression, characterized by increased intratumoral expression of the immune checkpoint inhibitor programmed death-ligand 1 (PD-L1). Sorafenib 
treatment also led to an increase of T-regulatory cells and M2-type tumor associated macrophages. The recruitment of the immunosuppressive cells is mediated in part by hypoxia-
induced upregulation of stromal cell-derived 1 alpha (SDF1a). Inhibition of the SDF1a; receptor (C-X-C receptor type 4 or CXCR4) using AMD3100 prevented the polarization toward 
an immunosuppressive microenvironment after sorafenib treatment. The combination inhibited tumor growth, lung metastasis, and improved survival. However, AMD3100 with 
sorafenib did not increase CD8+ T-lymphocyte infiltration into HCC tumors and failed to activate CD8+ T-cells . In separate experiments, using ultrasound-imaging showed that 
blockade of PD-1 alone revealed modest anti-tumor effects in treatment-naïve tumors in orthotopic and in genetically engineered models of HCC. However, anti-PD-1 treatment had 
additional anti-tumor activity only when combined with sorafenib and AMD3100, and not when combined with sorafenib alone. The triple combination treatment activated CD8+ 
T-cells, which led to an increase of intratumoral infiltration and resulted into inhibition in tumor growth and lung metastases. Modulation and activation of immune responses by 
combining AMD3100 and anti-PD1 may be a novel approach to prevent tumor evasion from sorafenib treatment in HCC.

WS.B.09.4
Exchange of cytosolic content between T cells and tumor cells activates CD4 T cells and impedes cancer growth

T. Lieke1, M. Hardtke-Wolenski1, L. Kraus1, C. Schmetz2, B. Trautewig1, F. Noyan1, H. Bektas1, F. Vondran1, E. Jäckel1; 
1Hannover Medical School, Hannover, Germany, 2Bernhard Nocht Institute for Tropical Medicine, Parasitology Section, Hamburg, Germany.

T cells are known to participate in the response to tumor cells and react with cytotoxicity and cytokine release. We report here of contacts between tumor cells and lymphocytes 
revealing novel characteristics in the interaction of T cells and cancer cells by direct transfer of cytosol of the cell partners through extended gaps in the cell membrane.
The experiments are based on the usage of a hydrophilic fluorescent dye that allows the detection of flow of fluorescent cytosol from one cell to the other using flow cytometry. 
Tumor cells from cell lines of different origin or primary hepatocellular carcinoma (HCC) cells were incubated with lymphocytes from human and mice. This exposure provoked a direct 
interaction between naive CD4+ T cells and other lymphocytes except NK cells which did not require the presence of accessory cells. In addition, this contact formation excluded TCR-
MHC recognition.
Electron microscopy disclosed 100-200nm large gaps in the cell membranes of connected cells which separated viable and revealed astonishing outcome. While the lymphocytes 
were induced to proliferate in a long term fashion, the tumor cells underwent a temporary break in cell division. The in vitro results were confirmed in vivo using a murine acute 
lymphoblastic leukemia (ALL) model. The arrest of tumor proliferation resulted in a significant prolonged survival of challenged mice.
Based on these results, we conclude that flow of cytosol is coupled with mutual transfer of biological active molecules leading to changes in cell characteristics. The outcome of these 
changes is yet unknown.

WS.B.09.5
Breadth of melanoma antigen expression determines clinical outcome following immunotherapy

A. L. Pritchard1, J. Burel1, M. Neller1, N. Hayward1, M. Fatho2, V. Lennerz2, T. Wolfel2, C. Schmidt1; 
1QIMR Berghofer Medical Research Institute, Brisbane, Australia, 2Johannes Gutenberg University, Mainz, Germany.

Melanoma is highly immunogenic and has been a significant focus for development of immunotherapies. Despite a wide range of approaches, only a modest number of patients have 
shown complete responses (CRs) to treatment.
We have investigated factors associated with clinical outcome to dendritic cell vaccine; our cohort consists of six patients with durable CRs, six with partial responses (PRs) and 34 who 
had progressive disease (PD).
We have studied matched tumour and blood cells, using a combination of antigen screening, FACS phenotyping, exome sequencing, mRNA expression microarray, array CGH and 
epigenome analysis to analyse features that correlate with clinical outcome.
The majority of patients had existing tumour reactive CD8+ memory T-cells, which could be expanded using mixed lymphocyte tumour culture (MLTC). The CR patients had a 
significantly higher proportion of ex-vivo functional CD8+ T-cells than those who had a PR or PD; importantly these cells were present prior to vaccine initiation.
Additionally, deficiencies in the antigen presentation pathway were present in PD patients, including HLA expression, chromosomal aberrations of the HLA-region, deletion of key 
genes and patterns of methylation in standard cancer antigens. The T-cells from patients with CR recognised a significantly greater number of tumour antigen targets than PR or PD 
patients, including cancer-testis, differentiation, over expression antigens and neoepitopes.
Using a combination of immunological and molecular approaches, our data therefore suggest than an existing immune response to a wide breadth of melanoma antigens and 
functional antigen presentation pathways are prerequisites to successful tumour clearance by dendritic cell immunotherapy.

WS.B.09.6
A probabilistic Lottery model explains clinical responses to immune checkpoint blockade in melanoma and non-small cell lung cancer

M. Slagter1, M. Hellmann2,3, A. Snyder2,3,4, J. B. Beltman*5, T. N. Schumacher*1; 
1Division of Immunology, The Netherlands Cancer Institute, Amsterdam, Netherlands, 2Dept. of Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, United States, 3Weill 
Cornell School of Medicine, New York, NY, United States, 4Human Oncology and Pathogenesis Program, Memorial Sloan Kettering Cancer Center, New York, NY, United States, 5Division of 
Toxicology, Leiden Academic Center for Drug Research, Leiden University, Leiden, Netherlands.

*These authors contributed equally.
The blockade of the inhibitory receptors CTLA-4 and PD1 on T-cells has resulted in profound clinical responses in several human malignancies. However, robust prognostic biomarkers 
for treatment success remain elusive. Two recent studies have demonstrated a significant correlation between the number of exonic non-synonymous mutations and clinical response 
to anti-CTLA4 treatment in melanoma and anti-PD1 treatment in non-small cell lung cancer, a finding consistent with T-cell recognition of mutated antigens (neo-antigens) as a 
driving factor in tumor control. Nevertheless, direct usage of mutational load as a predictive biomarker is precluded by the large overlap in the distributions of mutational load 
between patients with and without a durable clinical benefit. Here we explore whether the observed relationship between mutational load and clinical response can be explained 
by a probabilistic model, in which each mutation has a small probability of yielding a relevant neo-antigen to which the patient develops a clinically relevant immune response. We 
formulate a mathematical version of this ‘Lottery’-model, in which individual mutations represent tickets to the jackpot prize of a DCB, and show that there is excellent congruence 
between the model and the clinical data. In addition, we use this framework to provide first estimates on the magnitude of other factors that control T-cell mediated tumor immunity. 
The quantitative analysis of the Cancer-Immunity cycle that we propose here has the potential to help predict the clinical value of different immunotherapeutic interventions for 
individual patients.

WS.B.10 Systemic Autoimmune Diseases

WS.B.10.1
Crosstalk between isoaspartyl modification and phosphorylation in ZAP70-mediated lupus T cell autoimmunity

M. Yang, M. J. Mamula; 
Yale University School of Medicine, New Haven, CT, United States.

Introduction: Posttranslational protein modifications (PTMs) finely and rapidly tune up immune response to pathogens attack. However, the unbalanced formation and repair of PTMs 
will lead to a host of inappropriate immunological signaling which causes acute inflammation, organ damage and even chronic autoimmune diseases. Previously, we have shown 
that isoaspartyl (isoAsp) modification, one of the most common spontaneous PTMs occurring at physiological pH and temperature, contributes to the aberrant lupus T cell functions. 
However, the mechanism of how isoAsp modification affects lupus T cell signaling is not yet elucidated.
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Materials and Methods: IsoAsp contents, protein L-isoaspartyl (D-aspartyl) methyltransferase (PIMT; the only known isoAsp repair enzyme) and T cell functions were investigated by 
retro-transduced PIMT enzyme in PIMT-deficient and lupus T cells from both murine and human model. Moreover, isoAsp residues within ZAP70 signaling molecule were identified by 
LC/MS proteomic analysis.
Results: Our data demonstrated that isoAsp modification arose within ZAP70 protein upon TCR engagement. Of interest, the content of isoAsp modification in erythrocytes is 
correlated with PIMT activity in patients with systemic lupus erythematosus (SLE). Interestingly, PIMT deficiency leads to T cell hyper-proliferation and hyper-phosphorylation of 
ZAP70 signaling protein and overexpression of PIMT corrects such same hyper-responsive phenotype in lupus T cells.
Conclusions: We propose a model in which the crosstalk between isoAsp modification and phosphorylation in ZAP70 signaling protein modulates lupus T cell autoimmunity and 
provide a potential therapeutic target for treatment of T cell-mediated disorders.
(These studies were supported by NIH grant AI-48120 to MJM.)

WS.B.10.2
Defective autophagy in lymphocytes from patients with SLE causes accelerated apoptosis, impaired efferocytosis, and reduced induction of an anti-inflammatory immune 
response

J. E. Simpson, K. Phadwal, M. Gray; 
University of Edinburgh/MRC Centre for Inflammation Research, Edinburgh, United Kingdom.

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterised by failure to phagocytose apoptotic cells. This is thought to be due to a defect in phagocytic 
cells, or deficient apoptotic cell opsonisation leading to secondary necrosis and the release of intracellular chromatin. This antigenic material then complexes with autoantibodies, 
which drives widespread organ inflammation. The cause of SLE remains uncertain but recently defects in the autophagy pathway have been described, including SNPs in the 
intergenic region near the Atg5 gene. How this affects ATG5 function is unknown. Our objective was to determine if dysfunctional autophagy is linked to abnormal apoptosis of SLE 
lymphocytes.
Here we show that lymphocytes isolated from the peripheral blood of patients with SLE have significantly reduced levels of the ATG5-ATG12 protein complex and fail to convert 
LC3-I to LC3-II, the hallmark of a functioning autophagy pathway. SLE lymphocytes therefore fail to respond to stressful stimuli, which results in an accelerated rate of apoptosis. 
Scanning electron microscopy showed that SLE lymphocytes also failed to form apoptotic bodies in response to pro-apoptotic stimuli. Consequently, the efferocytosis of apoptotic 
SLE lymphocytes by healthy macrophages was minimal and they enhanced TNFa production. In addition, apoptotic SLE lymphocytes have a reduced ability to induce IL-10-secreting 
regulatory B cells.
Our novel findings suggest SLE is caused by a defect in autophagy, which leads to an intrinsic inability of leukocytes to withstand stress, to correctly execute apoptosis, and to 
subsequently induce an anti-inflammatory response in B cells and macrophages.

WS.B.10.3
Suppression of autoreactive cells by antibody therapy in MRL/lpr murine model of systemic lupus erythematosus

N. Mihaylova1, S. Bradyanova1, P. Chipinski1, S. Chausheva1, M. Herbáth2, F. D’Acquisto3, J. Prechl2, A. I. Tchorbanov1; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Immunology Research Group, Hungarian Academy of Sciences, Budapest, Hungary, 3Centre for Biochemical 
Pharmacology, William Harvey Research Institute, Charterhouse Square, London, United Kingdom.

Introduction: Systemic lupus erythematosus (SLE) is the prototype systemic autoimmune disease. Annexin A1 (ANXA1), was originally identified as a phospholipase A2 (PLA2)-
inhibitory protein and second messenger of glucocorticoid pharmacological effects. We hypothesized that it could be possible to suppress the activity of autoreactive T and B cells 
from lupus-prone mice by treating them with a neutralizing monoclonal antibody against ANXA1.
Material and Methods: Lupus-prone MRL/lpr mice were used for in vitro and in vivo experiments. Flow cytometry was used for the detection of ANXA1 expression on T and B cells, 
measuring the effect of anti-ANXA1 antibody on CD25/CD69 activation markers and an apoptosis assay. The levels of IL-4, IL-10, IFN-γ, anti-double stranded (ds) DNA antibodies in 
the sera and the number of dsDNA producing plasma cells were quantified by ELISA, ELISpot and protein array.
Results: The data show that the ANXA1 is expressed by both the B and T cells of the autoimmune mice. We have found a dose-dependent decrease in the expression of the activation 
markers CD25 and CD69 on splenocytes from MRL/lpr mice incubated with anti-ANXA1 antibody, the number of anti-dsDNA producing B cells was significantly lower in treated 
groups compared to controls. The antibody treatment in vivo retains the levels of anti-dsDNA antibodies, secretion of IL10 and prevents the appearance of skin lesions in the lupus 
mice.
Conclusions: The generated anti-Annexin A1 antibody could be used to down-regulate the activity of the autoimmune cells in MRL/lpr mice with initial manifestations of the disease.

WS.B.10.4
IL-3 contributes to development of lupus nephritis in MRL/lpr mice

K. Renner1, F. Hermann1, K. Schmidbauer1, Y. Talke1, M. Rodriguez Gomez1, G. Schiechl1, J. Schlossmann2, H. Brühl1, H. Anders3, M. Mack1; 
1University Hospital Regensburg, Regensburg, Germany, 2University Regensburg, Regensburg, Germany, 3LMU München, München, Germany.

Introduction: MRL/lpr mice develop a spontaneous autoimmune disease that closely resembles human systemic lupus erythematodes with DNA auto-antibodies, 
hypergammaglobulinemia, immune complex glomerulonephritis, and systemic vasculitis. Little is known about the role of IL-3 in SLE. The aim of our study was to analyze the 
expression of IL-3 in murine lupus and to investigate whether blockade of IL-3 with a monoclonal antibody or injection of recombinant IL-3 affects lupus nephritis in MRL/lpr mice.
Materials and Methods: MLR/lpr mice were treated with recombinant IL-3 or a blocking antibody against IL-3.
Results: During disease progression we found increasing IL-3 levels in the plasma and in the supernatant of cultured splenocytes from MRL/lpr mice. Administration of IL-3 aggravated 
the disease with significantly higher renal activity scores, more renal fibrosis and more glomerular leukocyte infiltration and IgG deposition. Blockade of IL-3 significantly improved 
the acute and chronic kidney damage, reduced the glomerular infiltration of leukocytes and the glomerular deposition of IgG and decreased the development of renal fibrosis. 
Furthermore, DNA auto-antibody production, proteinuria and creatinine plasma levels were significantly lower in the anti-IL-3 group.
Conclusions: Our results show that IL-3 plays an important role in the pathogenesis of SLE and the progression of lupus nephritis. Blockade of IL-3 may represent a new strategy for 
treatment of lupus nephritis.

WS.B.10.5
Altered micro-RNA-21 expression contributes to the inflammatory environment observed in patients with primary Sjögren’s syndrome

J. N. Gabhann1,2, Q. Pilson1,2, C. C. Murphy1,2, C. A. Jefferies1; 
1Molecular and Cellular Therapeutics and RSCI Research Institute, Royal College of Surgeons in Ireland, Dublin, Ireland, 2Department of Ophthalmology, Royal College of Surgeons in Ireland, 
Dublin, Ireland.

Purpose: Sjögren’s syndrome (SS) is a systemic autoimmune disorder characterized by inflammation that affects mucous membranes particularly those of the exocrine glands, causing 
dry eyes and dry mouth. Exocrine glands become infiltrated with lymphocytes resulting in severe damage to both the salivary glands and the lacrimal glands. Previous investigations 
have suggested that dysregulated systemic inflammation contributes to the development and pathogenesis of SS. This study aimed to investigate potential mechanisms responsible 
for over production of pathogenic cytokines in SS patients.
Methods: Peripheral blood mononuclear cells and serum were prepared from whole blood taken from both healthy controls and pSS patients. Gene induction and micro-RNA 
expression were analysed by real-time PCR. Cytokine levels were determined by ELISA. Results: We observed significantly enhanced expression of the pro-inflammatory micro-RNA, 
miR-155 (p≤0.05) and significantly reduced levels of the IL-10 promoting miR, miRNA-21 (p≤0.05) compared to healthy controls. We observed significantly increased serum levels of 
pro-inflammatory cytokines (IL-6, IL-8 and TNF-α) as well as the Th17 promoting cytokine, IL-23p19 (p ≤0.05). Altered expression of previously identified targets of miR-155 (SHIP-1, 
SOCS1 - potent anti-inflammatory regulators) and miR-21 (IL12p35 and PDCD4, positive regulators of inflammation) was also observed. Significantly a moderate negative correlation 
(r =-0.657, p≤0.05) was observed between reduced miR-21 expression and increased peripheral IL-23p19 levels in pSS patients, suggesting a link between altered miR expression and 
disease pathogenesis.
Conclusion: Abnormal expression of miRs and consequently miR regulated genes in innate immunity may contribute to the initiation and progression of SS via overproduction of 
pathogenic cytokines.
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WS.B.10.6
A critical involvement of regulatory B cells in the pathogenesis of experimental Sjogren’s syndrome

L. Lu; 
University of Hong Kong, Hong Kong, Hong Kong.

Introduction: Sjogren’s syndrome (SS) is characterized by progressive inflammation and tissue damage of salivary glands and lacrimal glands, predominantly mediated by effector 
T and B cells. Although the roles of regulatory B cells (Breg) with immunosuppressive functions have been increasingly recognized during the development of several autoimmune 
diseases such as lupus and rheumatoid arthritis, the functional implication of Breg cells in the pathogenesis of SS remains largely unclear.
Materials and Methods: Experimental SS (ESS) was induced in normal mice using our recently established method. Flow cytometric analysis was performed to examine the kinetic 
changes of IL-10-producing Breg cells during ESS development. For adoptive transfer, Breg cells were expanded in culture and intravenously injected into ESS mice.
Results: A gradual decline in both frequency and number of IL-10-producing Breg cells was observed during disease progression in ESS mice. Moreover, Breg cells from diseased 
mice failed to suppress the proliferation of CD4+ T cells. However, adoptive transfer of in vitro-expanded Breg cells significantly suppressed disease progression in ESS mice. Further 
analysis revealed a marked reduction of germinal center B cell and follicular T helper cell reactions in the draining cervical lymph nodes, as well as reduced effector T cell (Th1/Th17) 
responses.
Conclusion: These findings suggest a functional deficit of Breg cells during ESS development and demonstrate the potential therapeutic effects of Breg cells in the treatment of SS.

WS.B.11 Allergens

WS.B.11.1
A new fungal aspartic protease allergen Rhi o 1 and its IgE epitopes: the first major allergen from Rhizopus oryzae

G. Sircar, S. Gupta Bhattacharya; 
Bose institute, Kolkata, India.

Introduction: The aim is molecular and immunological characterization of a fungal 44 kD allergen (Ro44).
Method: Natural Ro44 was purified from the fungus using sequential column chromatography and identified via LC-MS/MS and N-terminal sequencing. The cDNA was expressed 
as recombinant allergen, which was tested for IgE binding and histamine release ability. Enzyme assays were performed to understand the functional property of Ro44. Its cross-
reactivity with cockroach allergen Bla g 2 was studied by ELISA and blot inhibition. Nature of the cross-reactive epitope was identified by sandwich and competitive ELISA with four 
anti-Bla g2 mAb’s. A panel of linear B-cell epitopes were computationally predicted from which IgE-binding epitopes were screened out by immunoassays. Critical residues in the 
linear epitopes were identified by mutagenesis. Structural studies were performed to map the IgE-epitopes on allergen 3D model.
Results: Ro44 has been identified as active aspartic protease. Recombinant allergen showed complete allergenicity similar to native Ro44. Cross-reactivity between Ro44 
and Bla g2 was found to be mediated by a conformational IgE-epitope that overlaps with their mAb-4C3 binding site. In addition, three linear immunodominant IgE-epitopes 
44TGEYLTQKYFNSQRNN, 90EIEIGTPPQPFTVVFD and 311GAEKNWAGQYVVDCNK were identified. These epitopes were mapped on the solvent accessible surface of Ro44. A triple-
epitope mutant was generated by mutating critical residues (underlined), which displayed significantly reduced allergenicity.
Conclusion: Ro44 is a novel fungal aspartic protease allergen and was given the official name Rhi o 1 by IUIS. The recombinant allergen and its IgE epiope information will facilitate 
component-resolved diagnosis and vaccine design for mold allergy.

WS.B.11.2
Heme-induced polyreactivity of IgE antibodies

M. Hadzhieva1, T. Vassilev2, L. Roumenina3,4,5, S. Lacroix-Desmazes3,4,5, J. Dimitrov3,4,5; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Institute of Microbiology Stephan Angelov, Bulgarian Academy of Sciences, Sofia, Bulgaria, 3Sorbonne 
Universités, UPMC Univ Paris 06, UMR_S 1138, Centre de Recherche des Cordeliers, Paris, France, 4INSERM, UMR_S 1138, Centre de Recherche des Cordeliers, Paris, France, 5Université Paris 
Descartes, Sorbonne Paris Cité, UMR_S 1138, Centre de Recherche des Cordeliers, Paris, France.

Introduction: Natural polyreactive antibodies are a normal component of the immune repertoire. A number of redox-active agents such as ferrous ions, ROS and heme (a hemoglobin 
metabolite) are known to induce polyreactivity in some IgG molecules (see J.Biol.Chem., 2007, 282: 26696-26706). The ability of IgE antibodies to acquire novel “induced” antigen-
binding specificities has not been studied so far. Therefore, we used two monoclonal IgE antibodies as models to characterize the mechanisms of heme-mediated IgE polyreactivity 
- the mouse SPE7 antibody raised against dinitrophenyl (DNP) and the rat Hg32 with unknown specificity.
Materials and Methods: ELISA and western blot techniques were used to analyze the heme-exposed SPE7 antibody binding to its cognate antigen as well as to a panel of bacterial 
antigens. We studied the binding kinetics and thermodynamics of the interaction of the native- and heme-modified SPE7 to DNP using the surface plasmon resonance-based 
technology (Biacore). Molecular docking and fluorescence spectroscopy analyses were used to study structural changes in the SPE7 after interaction with heme.
Results: SPE7 binds heme and as a result acquires additional antigen-binding polyreactivity. However, this interaction does not influence the recognition of the cognate antigen. 
Molecular docking and fluorescence spectroscopy analyses revealed that heme binds to the SPE7 variable regions outside its antigen-binding sites.
Conclusions: These findings suggest a role for heme as an interfacial co-factor for IgE interactions with novel, previously unrecognized antigens. As heme binds outside the IgE 
paratopes, it induces IgE polyreactivity without affecting the interaction with the antibody’s own cognate antigen.

WS.B.11.3
Characterization of the allergic T cell response to Dau c 1, the Bet v 1 homolog in carrot

N. Zulehner1, B. Nagl1, G. Zlabinger2, B. Bohle1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Institute of Immunology, Medical University of Vienna, Vienna, Austria.

Introduction: Birch pollen-allergic patients frequently develop clinical symptoms to certain foods (apple, carrot, hazelnut) due to immunological cross-reactivity between the major 
birch pollen-allergen Betv1 and homologous food proteins. The Betv1-homolog in carrot, Dauc1, has been considered to initiate food allergy also independently from Betv1. To learn 
more about that, we analyzed the T cell response to Dauc1.
Materials and Methods: Dauc1-specific T cell lines (TCLs) and clones (TCCs) were generated from PBMCs of birch pollen-allergic patients with clinical symptoms to carrot. These 
cultures were analyzed for epitope specificity, cytokine production, cross-reactivity with Betv1 and the expression of the gut-homing receptor (integrin β7).
Results: In 21 Dauc1-specific TCLs several epitopes were identified, among which the amino acid region Dauc1139-153 was most frequently recognized (52%). Only 30% Dauc1-specific 
TCLs and 61% Dauc1-specific TCCs cross-reacted with Betv1. 63% of Dauc1-specific TCCs, not reactive with Betv1, were Th1-like whereas Dauc1-specific TCCs were mostly Th2-like. 
Betv1-not reactive clones expressed higher levels of integrin ß7 than Betv1-reactive clones.
Conclusions: In contrast to Betv1 related food allergens, Dauc1 contains one dominant T cell-activating region and is recognized by Betv1-not reactive, Th1 like and integrin β7 
expressing T cells. These findings indicate that Dauc1 may be regarded as a true food allergen sensitizing by itself via the gut.

WS.B.11.4
Biochemical and biophysical characterization of recombinant CD23 in the trimeric complex with IgE and allergen

R. Selb1, T. Twaroch2, A. Teufelberger3, C. Lupinek2, B. Linhart2, J. Eckl-Dorna1, W. Keller3, A. Ellinger4, K. H. Roux5, V. Niederberger1, R. Valenta2; 
1Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria, 2Divison of Immunopathology, Department of Pathophysiology and Allergy Research, Center for 
Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 3Institute of Molecular Biosciences, Karl Franzens University, Graz, Austria, 4Department of 
Cell Biology and Ultrastructure Research, Center for Anatomy and Cell Biology, Medical University of Vienna, Vienna, Austria, 5Florida State University, Tallahassee, FL, United States.

CD23, the low affinity receptor for IgE, plays an important role in allergy. We established an in vitro system with recombinant CD23 molecules in order to study the interaction of the 
receptor with IgE and IgE-allergen complexes.
Four CD23 proteins were recombinantly expressed in SF9 insect cells, differing in size and glycosylation status. The proteins were characterized biochemically and the interactions 
with IgE and IgE-allergen complexes were measured in ELISA and via negative stain electron microscopy.
Biochemical characterisation showed the proteins to be folded, monomeric and glycosylated proteins. In ELISA, all four constructs were able to bind monomeric IgE and the 
incubation of IgE-allergen complexes with CD23 did not increase the ELISA signal compared to monomeric IgE alone. Interestingly, the binding of IgE or IgE-allergen complexes to 
less glycosylated construct CD23B showed an increased signal compared to wild type construct A.
In the next step, we performed negative stain electron microscopy of the three molecules alone and in molecular complexes. After addition of Bet v 1 allergen (17 kDa) to monoclonal 
IgE (190 kDa) we could observe an extension of one or both Fab arms of the antibody. Interestingly, further addition of recombinant CD23 construct A (35 kDa) to the IgE-allergen 
complex resulted in thickening of the antibody’s Fc structure, possibly because CD23 lies in the same plane as the IgE molecule in these pictures.In summary, we performed a 
biochemical analysis of recombinant CD23 constructs in complex with monoclonal, allergen-specific IgE and the corresponding allergen.
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WS.B.11.5
The sensitization pattern and cross-reactivity profiles of allergenic pectate lyases

U. Pichler1, M. Hauser1, M. Wolf1, M. Bernardi2,3, G. Gadermaier1, R. Weiss1, C. Ebner4, H. Yokoi5, T. Takai6, A. Didierlaurent7, C. Rafaiani2,3, P. Briza1, A. Mari2,3, H. Behrendt8, F. Ferreira1, M. 
Wallner1; 
1University of Salzburg, Salzburg, Austria, 2Associated Centers for Molecular Allergology, Rome, Italy, 3Centro di Allergologia Molecolare, IDI-IRCCS, Rome, Italy, 4Allergieambulatorium am 
Reumanplatz, Vienna, Austria, 5Kyorin University, School of Medicine, Tokyo, Japan, 6Juntendo University, Graduate School of Medicine, Tokyo, Japan, 7Stallergenes S.A., Antony, France, 
8ZAUM, Center for Allergy and Environment, Munich, Germany.

Background: Pectate lyases have been identified as major allergenic compounds of pollen from Asteraceae weeds as well as Cupressaceae trees. The plants show distinct geographic 
distribution pattern whereas also areas with considerable overlap exist. Thus, we thought to investigate cross-reactivity pattern as well as sensitization profiles of pectate lyase pollen 
allergens by studying cohorts from four distinct geographic regions.
Methods: The pectate lyase pollen allergens from short ragweed (Amb a 1), mugwort (Art v 6), cypress (Cup a 1), mountain cedar (Jun a 1), and Japanese cedar (Cry j 1) were 
purified from aqueous pollen extracts and characterized. Sensitization pattern of patients from Austria, Canada, Italy, and Japan were determined by IgE ELISA and cross-inhibition 
experiments. Moreover, we analyzed the allergens in a mouse model.
Results: Each cohort included in the study showed a distinct sensitization fingerprint. Mostly, this reflected the natural allergen exposure of the patients. We found substantial cross-
reactivity of allergens from Asteraceae and Cupressaceae species, which was however limited between the orders. Animal immunization experiments confirmed these findings; within 
an order we found cross-reactive antibodies whereas between the orders cross-reactivity was limited. Interestingly, the immunogenicity of Amb a 1, Art v 6, and Cry j 1 was increased.
Conclusion: According to sensitization profiles our data suggests clustering pectate lyase allergens into the four categories Amb a 1, Art v 6, Cup a 1/Jun a 1, and Cry j 1. These patterns 
correlated with pollen exposure but should as well be considered for future diagnostic and therapeutic setups.

WS.B.11.6
Towards the characterization of the allergenic activity of carbohydrate-reactive IgE

P. Gattinger1, I. Mittermann1, S. Pahr1, W. Keller2, B. Linhart1, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Institute of Molecular Biosciences, Karl-Franzens University Graz, Vienna, Austria.

Introduction: A large number of allergens derived from insect venoms, moulds, pollen and plant-derived food are glycoproteins. Their Asparagine (N)-linked carbohydrates contain 
structural motifs which are not found on human glycoproteins. This N-linked glycans are part of the cross-reactive carbohydrate determinants (CCD) that can elicit IgE in about 20% of 
allergic patients. In order to investigate the allergenic activity of carbohydrates we have engineered N-linked glycosylation sites into the non-allergenic protein horse heart myoglobin 
(HHM).
Methods: Sequences coding for one or two N-glycosylation sites were engineered into the 5’ end of the HHM cDNA and the proteins were expressed in baculovirus-infected High-
FiveTM insect cells. A non-glycosylated version of HHM was tested for control purposes. The glycoproteins were analysed regarding fold and aggregation circular dichroism and gel 
filtration, respectively. IgE reactivity was assessed by ELISA and Immunoblotting.
Results: HHM-glycovariants were expressed and purified from insect cells as monomeric and folded proteins. IgE from patients with bee and/or wasp, as well as pollen sensitization 
showed reactivity to the HHM-glycovariants but not to non-glycosylated HHM.
Conclusion: The HHM-glycovariants can be useful as a marker for IgE-reactivity to carbohydrates and will allow to determine the allergenic activity of carbohydrate IgE epitopes.
Supported by the FWF-funded PhD program MCCA, the FWF projects P26728-B20, P23350-B11 and F4604, by the Christian Doppler Research Association, Austria and by a research 
grant from Thermofisher, Uppsala, Sweden.

WS.B.12 Models and Mechanisms of Primary Immunodeficiency

WS.B.12.1
EVER2 deficiency leads to altered T cell differentiation

M. Hayder1, B. Pignolet1, A. Barbaria1, E. Mauré1, M. Vocanson2, J. Nicolas2, R. S. Liblau1; 
1CPTP - INSERM U1043 - CNRS UMR5282 - University of Toulouse III - Purpan Hospital, Toulouse, France, 2CIRI - INSERM U1111/ UMR5308 - University of Lyon 1 - Lyon-Sud Hospital, Lyon, 
France.

Epidermodysplasia Verruciformis (EV) is a rare autosomal recessive disorder characterized by an extreme susceptibility to skin infections by β-HPV that mostly occurs due to loss-of-
function mutations in one of two adjacent genes EVER1 or EVER2. EV patients develop polymorphic skin lesions such as flat warts and pityriasis versicolor. In half of these patients, the 
persistent β-HPV infection leads to malignant transformation of lesions, resulting in skin cancer, in particular squamous cell carcinoma.
EVER proteins limit the free zinc concentration in the nucleus, an essential co-factor required for β-HPV replication in keratinocytes. However, this is likely not the only mechanism 
by which loss of EVER predisposes to oncogenic β-HPV infection in EV patients. Indeed, we previously have shown that EVER1 and EVER2 are highly expressed in the immune cells, 
mostly in T and B cells. Moreover, circumstantial evidence suggests that the immune system of EV patients fails to provide immunity against viral infection and malignant skin 
lesions. Therefore, in addition to providing an anti-viral barrier to infected cells, we hypothesized that EVER proteins perform a non-redundant function within the immune system, 
particularly within T cells.
To address this issue, we characterized the impact of EVER2 deficiency on T cell biology using an EVER2 knock-out mouse model. Consistent with the T-cell abnormalities observed in 
EV patients, our results indicate a clear impact of the EVER proteins on T cell activation status and lineage commitment. This may contribute to the increased susceptibility to β-HPV 
infection and tumor development exhibited by EV patients.

WS.B.12.2
Selective deficiency of WASP in Treg cells is sufficient to cause autoimmunity in mice

S. Volpi1,2, F. Beca3, M. Mizui4, K. Capuder2, E. Santori1, E. Csizmadia5, A. Thrasher6, F. Candotti1, L. Notarangelo2; 
1Division of Immunology and Allergy, University Hospital of Lausanne, Laboratory Center of Epalinges (CLE), Epalinges, Switzerland, 2Division of Immunology, Boston Children’s Hospital 
and Harvard Stem Cell Institute, Harvard Medical School, Boston, MA, United States, 3Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA, United States, 4Division 
of Rheumatology, Department of Medicine, Beth Israel Deaconess Medical Center, Boston, MA, United States, 5Department of Medicine, Transplantation Institute, Beth Israel Deaconess 
Medical Center, Harvard Medical School, Boston, MA, United States, 6Centre for Immunodeficiency, Section of Molecular and Cellular Immunology, Institute of Child Health and Great 
Ormond Street Hospital for Children National Health Service Foundation Trust, London, United Kingdom.

Introduction: The Wiskott Aldrich syndrome (WAS) is caused by mutations in the WAS gene that encodes for a protein (WASP) involved in cytoskeleton organization in hematopoietic 
cells. We and others have shown that regulatory T lymphocytes (Tregs) lacking WASP have defective suppressor activity and altered homing potential. However, the following two 
limitations have restricted the study of the cell-intrinsic role of WASP in Tregs: 1) the indirect effect on Treg function of WASP deficiency in other hematopoietic cells; and, 2) the 
difficulties in identifying Tregs using only membrane markers, which is required for in vivo or ex vivo suppression experiments.
Materials and methods: We crossed Was floxed mice to Foxp3-Cre-eGFP transgenic mice that also harbor a lox-stop-lox-YFP cassette in the ROSA26 locus. In this model, Foxp3-
positive Treg cells are WASP-negative, GFP-positive and YFP-positive. This model allowed us to follow also the exTreg population (T cells no longer expressing Foxp3), recognized as 
GFP-negative and YFP-positive. We analyzed lymphocyte subsets phenotype by FACS, and the development of autoimmunity by evaluation of autoantibody production and organ 
damage.
Results: Conditional deletion of Was in Tregs causes minor alterations of lymphocyte subsets, but induces autoimmunity, with production of a broad range of IgG autoantibodies, and 
inflammatory cell infiltration of colon, lung and liver.
Conclusions: These results confirm an intrinsic role of WASP in Treg function. Studies of the stability of FoxP3 expression and the contribution of exTreg to autoimmunity in the 
absence of WASP expression are ongoing.

WS.B.12.3
CXCR4 desensitization exerts subset-specific control of dendritic cell homeostasis and function in vivo

M. Roriz1, J. Calmette1, N. Pionnier1, M. Aknin2, M. Evrard3,4, P. Hémon1, F. Gaudin1, K. Balabanian1, L. Ng3,4, F. Bachelerie1, G. Schlecht-Louf1,5; 
1INSERM UMR996, Clamart, France, 2UMS SFR IPSIT, Chatenay-Malabry, France, 3Singapore Immunology Network, Agency for Science, Technology and Research, Biopolis, Singapore, 
Singapore, 4School of Biological Sciences, Nanyang Technological University, Singapore, Singapore, 5University Paris-Sud, Faculty of Medicine, Le Kremlin Bicêtre, France.

The WHIM syndrome (WS) is a rare congenital disease that manifests as Papillomavirus-induced warts, recurrent bacterial infections, lympho-neutropenia and myelokathexis. WS is 
caused by heterozygous gain of function mutations of CXCR4, a chemokine receptor controlling leucocytes homing and compartmentalization. A decrease of plasmacytoid dendritic 
cells (pDC) numbers has been reported in 5 patients suffering from WS, suggesting that CXCR4 gain of function also alters the DC compartment.
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We have developed a transgenic mouse, which carries a heterozygous mutation of CXCR4 gene (CXCR41013/+) similar to the one identified in several patients and models WS-
associated circulating pan-leukopenia. In these mice, we show that pDC numbers are decreased in blood and peripheral lymphoid organs while conventional DC numbers are 
reduced only in the blood. Equal numbers of bone marrow pre-DC are found in CXCR41013/+ and wild type (WT) mice. In a parabiosis model, WT DC circulate more efficiently than 
CXCR41013/+ DC, suggesting that CXCR41013/+ DC reduction in blood results from a cell-intrinsic effect. CXCR41013/+ DC mature upon toll-like receptor engagement, capture 
antigens and stimulate T cells as efficiently as WT DC. However, skin CXCR41013/+ DC migrate less efficiently than WT DC towards lymph nodes (LN) upon FITC painting, suggesting 
that CXCR4 desensitization is required for either skin egress and/or LN entry.
In conclusion, the CXCR41013 mutation is associated with subset-specific modifications of DC distribution in the steady state and alterations of the dynamics of DC migration in vivo 
that may contribute to the increased susceptibility of WS patients to infection.

WS.B.12.4
IFNγ drives disease in TLR9-mediated secondary hemophagocytic lymphohistiocytosis (sHLH) in mice

V. Buatois1, L. Chatel1, L. Cons1, F. Richard1, C. Bracaglia2, F. De Benedetti2, C. de Min1, M. Kosco-Vilbois1, W. Ferlin1; 
1Novimmune S.A., Geneva, Switzerland, 2IRCCS Ospedale Pediatrico Bambino Gesù, Rome, Italy.

The Cytokine Storm Syndrome (CSS), characterized by an overwhelming activation of immune cells, is the foundation to life-threatening disorders such as hemophagocytic 
lymphohistiocytosis (HLH) secondary to rheumatic diseases, cancer or infection. To date, however, it is not known if the CSS in these patients can be attributed to a single cytokine. 
Increased blood levels of interferon gamma (IFNγ) in HLH patients potentially indicate a central role for this cytokine. Using a mouse model that mimics a TLR9 infection-driven 
secondary HLH (sHLH), i.e., naive mice given repeated CpG-ODN injections, our study showed, for the first time, that total IFNγ levels originating within tissues are several logs higher 
than those measured in peripheral blood as disease develops. The hyper production of this cytokine in tissues was intimately associated to disease progression. Ablation of IFNγ 
activity in tissues ameliorated the plethora of associated sHLH clinical and laboratory parameters, including cytokine storm, weight loss, splenomegaly, leucopenia, hyperferritinemia 
and liver inflammation. Furthermore, we also demonstrate that IFNγ and signature gene products, CXCL9 and CXCL10, correlated with disease severity in the mouse model and in 
patients with sHLH. Thus, IFNγ targeted therapies should control diseases associated with the cytokine storm including HLH.

WS.B.12.5
Mouse cytomegalovirus infection in BALB/c mice resembles virus-associated secondary hemophagocytic lymphohistiocytosis (HLH) and shows a pathogenesis distinct from 
primary HLH

E. Brisse1, M. Imbrechts1, K. Put1, A. Avau1, T. Mitera1, C. H. Wouters2, G. Andrei3, P. Matthys1; 
1Laboratory of Immunobiology, KU Leuven, Leuven, Belgium, 2Laboratory of Pediatric Immunology, University Hospital Leuven, KULeuven, Leuven, Belgium, 3Laboratory of Virology and 
Chemotherapy, KU Leuven, Leuven, Belgium.

Hemophagocytic lymphohistiocytosis (HLH) comprises a group of life-threatening disorders classified into primary or secondary HLH. The former is caused by genetic defects in 
granule-mediated cytotoxicity, the latter occurs without a known genetic predisposition in underlying infections, malignancies or autoimmune and autoinflammatory syndromes. 
Both subtypes are characterized by systemic inflammation, hypercytokinemia and widespread organ damage, mediated by aberrantly activated CD8+ T cells and histiocytes. Despite 
recent advances, the pathogenesis of HLH remains incompletely understood. Since HLH is often precipitated by a viral infection, predominantly with Herpesviridae, we established 
an animal model for virus-associated secondary HLH by administering the β-herpesvirus mouse cytomegalovirus (MCMV) to wild-type BALB/c mice. Infected mice displayed the 
clinicopathologic features of HLH: fever, pancytopenia, hemophagocytosis, hyperferritinemia and elevated serum levels of soluble CD25. Systemic inflammation was reflected in the 
activated profile of CD8+ T cells and histiocytes in different organs, and in the development of a cytokine storm. Notably, IFN-γ levels were the most highly elevated. Nonetheless, 
MCMV-infected IFN-γ-deficient mice developed the aforementioned HLH-like symptoms, suggesting a redundancy of IFN-γ in the pathogenesis of our model. In fact, MCMV-infected 
IFN-γ-deficient mice displayed a more complete spectrum of HLH, including splenomegaly, coagulopathy and decreased NK cell cytotoxicity. These data indicate a regulatory role for 
IFN-γ in our model of secondary HLH, as opposed to its major pathogenic role in primary HLH mouse models. Therefore, caution is warranted when extrapolating treatment strategies 
from primary to secondary HLH, particularly now a clinical trial has started using anti-IFN-γ therapy in primary HLH patients.

WS.B.12.6
STIM1 controls T cell-mediated immune regulation and inflammation in chronic infection

C. Weidinger1,2, L. Desvignes3, P. Shaw2, M. Vaeth2, T. Ribierre2, M. Lui2, T. Ferrgus3, L. Kozhaya2, L. McVoy2, D. Unutmaz2, J. Ernst3, S. Feske2; 
1Charité, Medizinische Klinik m.S. Gastroenterologie, Rheumatologie und Infecktiologie, Campus Benjamin Franklin, Berlin, Germany, 2NYU, Dept. of Pathology, New York City, NY, United 
States, 3NYU, Dept. of Medicine, New York City, NY, United States.

Chronic infections such as tuberculosis (TB) induce a complex immune response to control pathogen replication but also cause pathology due to sustained inflammation. Ca2+ influx 
through ORAI1 channels is essential for T cell function and immunity to infection. Patients with inherited mutations in the genes encoding ORAI1 or its activator Stromal interaction 
molecule (STIM) 1 are immunodeficient and develop chronic infections with a variety of pathogens, including mycobacteria. We here show that STIM1 is required for T cell-mediated 
immune regulation during chronic infection with Mycobacterium tuberculosis (Mtb). STIM1-deficient mice died prematurely during the chronic phase of infection and had increased 
mycobacterial burdens and severe pulmonary inflammation with increased numbers of myeloid and lymphoid cells. Although T cells lacking STIM1 showed significantly reduced IFNγ 
production early during Mtb infection, this defect did not immediately exacerbate bacterial growth. During chronic infection, however, STIM1-deficient T cells produced large amounts 
of IFNγ in response to high IL-12 and IL-18 levels. In the absence of STIM1 T cells showed impaired activation-induced cell death upon repeated TCR engagement contributing to 
pulmonary lymphocytosis and hyper-inflammation. The frequencies of inducible Foxp3+ Treg (iTreg) cells, by contrast, were reduced in chronically Mtb-infected STIM1-deficient mice 
due toa T cell-intrinsic requirement for STIM1 in iTreg differentiation and high pulmonary IFNγ and IL-12 levels, which suppress iTreg differentiation and maintenance. Thus, STIM1 
plays multiple important roles in T cell-mediated immune regulation to limit injurious inflammation during chronic infection.

WS.B.13 Immune Disorders

WS.B.13.1
Characterization of novel PI3Kd inhibitors as potential therapeutics for SLE and lupus nephritis

P. Haselmayer1, M. Camps2, M. Muzerelle2, R. Grenningloh3, H. Ji2; 
1Merck-Serono, Darmstadt, Germany, 2Merck-Serono, Geneva, Switzerland, 3Merck-Serono, Billerica, MA, United States.

Introduction: SLE is a complex autoimmune inflammatory disease characterized by pathogenic autoantibody production as a consequence of uncontrolled T-B cell activity and 
immune-complex deposition in various organs, including kidney, leading to tissue damage and function loss. There is a high-unmet need for better treatment options other than 
corticosteroids and immunosuppressants. Phosphoinositol-3 kinase d (PI3Kd) is a promising target in this respect as it is essential in mediating B- and T-cell function in mouse and 
human.
Results: We report the identification of selective PI3Kd inhibitors that blocked B-, T-, and plasmacytoid dendritic cell activities in human peripheral blood. In an IFNa-accelerated 
mouse SLE model, our PI3Kd inhibitors blocked nephritis development, whether administered at the onset of autoantibody appearance or the onset of proteinuria. Disease 
amelioration correlated with normalized immune cell numbers in the spleen, reduced immune-complex deposition as well as reduced inflammation, fibrosis, and tissue damage in 
the kidney. Improvements were similar to those achieved with a frequently prescribed drug for lupus nephritis, the potent immunosuppressant mycophenolate mofetil. Finally, we 
established a pharmaco-dynamics/pharmacokinetic/efficacy model that revealed that a sustained PI3Kd inhibition of 50% is sufficient to achieve full efficacy in our disease model.
Conclusion: These data demonstrate the therapeutic potential of PI3Kd inhibitors in SLE and lupus nephritis.

WS.B.13.2
Persistent expression and function of P-glycoprotein on peripheral blood lymphocytes identifies corticosteroid resistance in corticosteroid naïve patients with systemic lupus 
erythematosus

M. K. Rai; 
sgpgims, lucknow, U.P., India.

Introduction:Corticosteroids (CS) are the mainstay of treatment in systemic lupus erythematosus (SLE) patients. However, some patients have poor response to CS treatment. 
Among the multiple mechanisms of CS resistance, overexpression of P-glycoprotein (P-gp)on peripheral blood lymphocytes (PBL) may be one of them as this result in efflux of CS 
from lymphocytes.Thus, we evaluated the role of P-gp protein on PBLs in patients with SLEin its response to CS therapy.
Methods: SLE patients (n=42) (fulfilling ACR revised criteria) who were naïve to CS and immunosuppressive drugs were enrolled. Disease activity was assessed using SLE disease 
activity index (SLEDAI) and expression and function of P-gp was evaluated by flowcytometry at baseline and after 3-months of therapywith CS. At 3 months, patients with SLEDAI >4 
and SLEDAI ≤4 were grouped as Non-responders and Responders, respectively.
Results: P-gp expression was significantly increased onPBLsof SLE patients as compared to healthy controls (p <0.001). P-gp expression and function correlated with SLEDAI(r= 0.49, 
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p= 0.005 and r= 0.49, p= 0.001 respectively). P-gp expression and function were not different in Responders and Non-Responders at baseline but after 3-months of CS therapy, P-gp 
expression and function decreased in responders (p<0.001 and p<0.005, respectively) whereas in non-responders, it remained unchanged.
Conclusion:Persistent overexpression and activity of P-gp is associated with poor response to CS in CS naïve patients of SLE.

WS.B.13.3
A pore ring mutation in the protein-conducting Sec61 channel is causing plasma cell deficiency in humans

D. Schubert1,2, J. Kemming1, S. Hassdenteufel3, M. Klein3, J. Kühn1, M. Fliegauf1, S. Winzer1, A. Schäffer4, J. Puck5, R. Hostoffer6, A. Köttgen7, M. Rizzi8, H. Eibel1, R. Zimmermann3, B. 
Grimbacher1; 
1Center for Chronic Immunodeficiency, University Medical Center Freiburg, Freiburg, Germany, 2Spemann Graduate School of Biology and Medicine, Freiburg, Germany, 3Medical 
Biochemistry & Molecular Biology, Saarland University, Homburg, Germany, 4National Library of Medicine, National Institutes of Health, Bethesda, MD, United States, 5Department of 
Pediatrics, UCSF Benioff Children’s Hospital, University of California San Francisco, San Francisco, CA, United States, 6University Hospitals Case Medical Center, Cleveland, OH, United 
States, 7Department of Medicine, Division of Nephrology, University Medical Center Freiburg, Freiburg, Germany, 8Department of Rheumatology and Clinical Immunology, University 
Medical Center Freiburg, Freiburg, Germany.

The Sec61 complex is a ubiquitously expressed protein-conducting channel essential for cellular homeostasis and survival. It is transporting newly synthesized proteins from the 
ribosome into the endoplasmic reticulum (ER) from where they are directed to other compartments and to the secretory pathway. Furthermore, the channel is involved in calcium 
homeostasis and MHC class I complex loading. We have studied a family with primary antibody deficiency and a CVID-like clinical phenotype of severe recurrent respiratory tract 
infections. Affected individuals showed normal peripheral B and T cell populations. However, their B cells were less capable of generating CD27+CD38++ plasma cells and secreting 
IgG upon in vitro stimulation. By linkage analysis and whole exome sequencing, we identified a novel mutation in the alpha-subunit of the Sec61 complex segregating with the disease 
phenotype. Functional analysis of the mutated channel in vitro revealed an impairment of cotranslational protein transport. Furthermore, overexpression of the mutant protein 
caused a depletion of the ER calcium stores, indicating that the integrity of the ER membrane could not be maintained. Three different multiple myeloma cell lines did not survive the 
overexpression of the Sec61A1 mutant whereas the viability of other cells (EBV B cells, Jurkat cells, monocytes, Hek293T cells) was not affected. These results, in combination with 
the clinical picture, indicate that the detrimental effects of this mutation are specific to plasma cells. The underlying pathomechanism might reveal novel insights into plasma cell 
homeostasis and support the development of therapeutic strategies for CVID patients with an infection-only phenotype.

WS.B.13.4
Dual functionality of Mer in experimental arthritis: anti-inflammatory signaling and efferocytosis

C. E. J. Waterborg1, S. Beermann1, M. B. Bennink1, G. Lemke2, F. A. van de Loo1; 
1Radboudumc, Nijmegen, Netherlands, 2The Salk Institute for Biological Studies, La Jolla, CA, United States.

Introduction: Rheumatoid arthritis is a chronic inflammatory joint disease characterized by ongoing production of pro-inflammatory mediators promoting bone and cartilage 
destruction. If not cleared immediately, leukocytes that have migrated into the joint and have gone into apoptosis become necrotic and further promote inflammation. A receptor 
crucial for the uptake of apoptotic cells, a process called efferocytosis, is Mer. This receptor is member of the TAM (Tyro3, Axl, Mer) receptor family which induces a negative regulation 
of TLR- and cytokine receptor signaling. We investigated the role of Mer during experimental arthritis.
Materials and Methods: Mice were treated with Mer-specific antibodies inducing receptor activation but inhibiting efferocytosis, in a collagen-induced arthritis model. Knee joints 
were taken for histology, synovial biopsies for cytokine profiling and splenic CD4+ cells were analyzed for T cell skewing.
Results: Anti-Mer induced phosphorylation of Mer in vivo. Antibody administration resulted in increased arthritis incidence and higher macroscopical score compared to control. 
Histological analysis showed increased synovial inflammation, bone and cartilage erosion. Expression of matrix-metalloproteinases (MMPs) 3, 9, 13 and KC in the synovium, and 
the levels of Th1 cells were increased. Enhanced synovial expression of Caspase 3 indicated reduced efferocytosis. Expression of TAM receptor downstream mediators suppressor of 
cytokine signaling (SOCS) 1/3 were enhanced and Th17 cells were decreased pointing to induction of anti-inflammatory signaling.
Conclusions: These data indicate the importance of Mer in efferocytosis and resolution of inflammation in experimental arthritis. For successful treatment, both functions of Mer, anti-
inflammatory signaling and efferocytosis, need to be activated.

WS.B.13.5
The tumor suppressor Hace1 controls intestinal homeostasis by mediating TNF-driven cell fate

L. Tortola1, R. Nitsch1, I. Kozieradzki1, I. Uribesalgo1, M. Floderer1, M. J. Bertrand2, M. Daugaard3, H. Klug4, Y. Redouane1, G. Wirnsberger1, N. Takahashi2, G. Superti-Furga5, A. Pichler4, G. 
Kroemer6, P. Vandenabeele2, P. H. Sorensen3, J. M. Penninger1; 
1IMBA - Institute of Molecular Biotechnology, Vienna, Austria, 2VIB, Gent, Belgium, 3BC Cancer Research Center, Vancouver, BC, Canada, 4Max Planck Institute of Immunobiology and 
Epigenetics, Freiburg, Germany, 5CEMM, Vienna, Austria, 6INSERM, Villejuif, France.

Intestinal homeostasis is a subtle equilibrium controlled by the interplay of epithelial and immune cells. Loss of this balance can lead to the development of chronic inflammatory 
pathologies such as IBD and Crohn’s disease. The HECT-domain E3-ligase HACE1 has been identified as a tumor suppressor in multiple cancers. Here we report that HACE1 acts as a 
key regulator of intestinal homeostasis. Loss of HACE1 predisposes mice to the development of severe colitis and colon cancer. Importantly, we show that the induction of TNF-driven 
NF-κB activation and apoptosis is impaired in hace1-/- MEFs. Intriguingly, loss of HACE1 directs TNFR1-mediated cell fate to necroptosis mediated via RIP1/RIP3 kinases. Genetic 
inactivation of the pro-necroptotic RIP3 kinase and TNFR1 markedly alleviated the development of intestinal inflammation and colon cancer in hace1-/- mice. Thus, HACE1 controls 
TNF-elicited cell fate decisions and exerts tumor suppressor and anti-inflammatory activities by limiting the TNFR1-RIP1/RIP3 kinase-necroptosis pathway.

WS.B.13.6
Angiotensin II promotes regulatory B cells in the presence of BAFF and reduces experimental atherosclerosis

P. Ponnuswamy1, J. Joffre1, Y. Quang1, B. Esposito1, M. Dalloz1, T. Tedder2, A. Tedgui1, C. Binder3, Z. Mallat1,4, H. Ait-Oufella1,5; 
1Paris Cardiovascular Research Center, Paris, France, 2Duke University Medical Center, Durham, NC, United States, 3Department of Laboratory Medicine and CeMM, Vienna, Austria, 
4University of Cambridge, Cambrige, United Kingdom, 5Saint-Antoine Hospital, Paris, France.

Background: Angiotensin II (AngII) is known to induce vascular cell activation resulting in accelerated atherosclerosis and abdominal aortic aneurysm (AAA). The role of B cells in AngII-
mediated inflammatory responses is not known.
Methods: AngII infused apolipoprotein E knockout (apoe-/-) mice were used as a model of atherosclerosis and AAA. Acute and chronic B cell deficiencies were achieved by monoclonal 
α-CD20 antibody and apoe-/-Baffr-/- mice, respectively.
Results: Here, we show that acute (α-CD20 antibody mediated) and chronic (Baffr deficiency) Bcell depletion resulted in a significant reduction in AngII induced atherosclerosis and 
AAA in apoe-/- mice. While adoptive transfer of Bcells in apoe-/-/Baffr-/- mice reversed atherosclerosis in the absence of AngII, AngII infusion in Bcell replenished apoe-/-/Baffr-/- mice 
prevented atherosclerosis progression. Atheroprotection observed in these mice was associated with a significant increase in regulatory CD1dhiCD5+ Bcell population. Adoptive 
transfer of CD45.1 Bcells in apoe-/-/Baffr-/- mice demonstrated that AngII induced IL10 production in transferred Bcells. Replenishment of Apoe-/-/Baffr-/- mice with Il10-/- Bcells 
reversed AngII induced atheroprotection observed with Il10+/+ Bcells, thus confirming a protective role of regulatory B cells in AngII induced atherosclerosis. Transfer of AngII type1a 
receptor deficient (Agtr1a-/-) Bcells in apoe-/-/Baffr-/- mice resulted in increased AngII induced atherosclerosis, associated with a tendency towards decreased IL10 production in 
Bcells. Consistent with the in vivo data, our in vitro results demonstrated that AngII induced IL10 production in Bcells via Agtr1a.
Conclusion: Our data demonstrates a previously unknown role of AngII in inducing IL10 production in B cells via Agtr1a, resulting in atheroprotection.

WS.C.07 Macrophage Signaling

WS.C.07.1
Lysophosphatidylcholine acyltransferase (LPCAT) 2 regulates macrophage inflammatory gene expression in response to Toll-like receptor stimulation

W. Abate, M. Thanabalasingam, S. Jackson; 
Plymouth University, Plymouth, United Kingdom.

Introduction: Despite extensive investigations, an effective treatment for sepsis remains elusive and new targets for therapy are required.
Methods: the expression of LPCAT2 in RAW264 cells was suppressed using RNAi and the effect on inflammatory cytokines was investigated using RT-qPCR and multiplex technology. 
Immuno-precipitation and Western blotting were performed to examine the interaction of proteins in different cell fractions.
Results: In this study, we have shown for the first time that LPCAT2 plays a key regulatory role in the inflammatory responses following stimulation of macrophages with bacterial 
ligands. We demonstrate that the inducible LPCAT2 is required for macrophage cytokine gene expression and protein release in response to TLR-4 TLR-2 stimulation but not for TLR-
independent stimuli. We also show that LPCAT1 and 2 are found in the nuclear and membrane fractions but not in the cytosolic fraction. Furthermore, we have shown that in response 
to LPS, LPCAT2, but not LPCAT1, translocates into membrane lipid raft domains and co-localises with TLR4.



225Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tu
es

da
y

Conclusion: Our data suggest a novel mechanism for the regulation of inflammatory gene expression in response to bacterial stimuli and highlight LPCAT2 as a potential therapeutic 
target for development of anti-inflammatory and anti-sepsis therapies.
Key words: Sepsis, LPCAT, Macrophage, Toll-like receptor, inflammation.

WS.C.07.2
The embryonic journey toward tissue-resident macrophage development

G. Hoeffel1, J. Chen1, Y. Lavin2, D. Low1, F. F. Almeida1, P. See1, A. E. Beaudin3, E. C. Forsberg3, M. Poidinger1, F. Zolezzi1, A. Larbi1, L. G. Ng1, J. K. Chan4, M. Greter5, B. Becher5, I. M. 
Samokhvalov6, M. Merad7, F. Ginhoux1; 
1Singapore Immunology Network (SIgN), A-STAR, Singapore, Singapore, 2Department of Oncological Sciences, The Tisch Cancer Institute, The Immunology Institute, Icahn school of 
Medicine at Mount Sinai,, New York, NY, United States, 3Institute for the Biology of Stem Cells, Department of Biomolecular Engineering, University of California-Santa Cruz, Santa Cruz, CA, 
United States, 4Experimental Fetal Medicine Group, NUHS, Yong Loo Lin School of Medicine, National University of Singapore, Reproductive Medicine, KK Women’s and Children’s Hospital, 
Singapore and Cancer and Stem Cell Biology Program, Duke-NUS Graduate Medical School,, Singapore, Singapore, 5Institute of Experimental Immunology, University of Zurich,, Zurich, 
Switzerland, 6Guangzhou Institutes of Biomedicine and Health, Chinese Academy of Science, Science Park,, Guangzhou, China, 7Department of Oncological Sciences, The Tisch Cancer 
Institute, The Immunology Institute, Icahn school of Medicine at Mount Sinai, New York, NY, United States.

Tissue-resident macrophages are central for homeostasis and immunity and represent an attractive target for modern medicine. Although classified as hematopoietic cells, they arise 
from embryonic precursors that seed the tissues prior to birth and generate self-renewing populations maintained independently of adult hematopoiesis. However, the identity of 
these embryonic precursors as well as their developmental pathways remains controversial.
Here we describe these embryonic precursors using an in utero macrophage depletion strategy and different fate-mapping systems for yolk sac and fetal liver hematopoiesis.
We show that primitive macrophages are the main precursors of microglia, while most other macrophages derive from fetal monocytes. Both primitive macrophages and fetal 
monocytes arise from erythro-myeloid progenitors (EMPs) generated in the yolk sac. However, EMPs gave rise locally to primitive macrophages without monocytic intermediates, 
while EMPs seeding the fetal liver upon the establishment of blood circulation acquired c-Myb expression and gave rise to fetal monocytes. Then fetal monocytes seeded embryonic 
tissues and differentiated into local-resident macrophages maintained throughout life.
Thus, adult tissue-resident macrophages established from hematopoietic stem cell-independent embryonic precursors arise from at least two distinct developmental programs.

WS.C.07.3
FLT1 signaling in metastasis-associated macrophages activates an inflammatory signature that promotes breast cancer distal metastasis

B. Z. Qian1, H. Zhang2, J. Li2, T. He2, E. Yeo3, R. A. Lang3, J. W. Pollard1,2; 
1University of Edinburgh, Edinburgh, United Kingdom, 2Albert Einstein College of Medicine, Bronx, NY, United States, 3University of Cincinnati, Cincinnati, OH, United States.

The link between inflammation and cancer initiation is well established. However, in metastatic diseases that are responsible for over 95% of cancer deaths, the role for inflammatory 
responses has been poorly explored. Our previous studies were the first to identify a distinct population of metastasis associate macrophages (MAMs) recruited to the lung that 
promote tumor cell extravasation, seeding and persistent growth. MAMs were derived from inflammatory monocytes and recruited by CCL2 signaling to promote tumour cell 
extravasation. Here we show that FMS-like tyrosine kinase 1 (Flt1, also known as VEGFR1) labels a subset of macrophage in human breast cancers that is significantly enriched in 
metastasis. In lung metastasis models, MAMs are the only cell type that express significant amount of cell surface FLT1. Using several genetic models of Flt1 deficiency, we show that 
macrophage specific Flt1 signaling is critical for breast tumor distal metastatic potential. FLT1 inhibition does not affect the recruitment of MAMs to metastatic lesions but regulates 
a set of inflammatory response genes including Colony Stimulating Factor 1 (CSF1) a central regulator of macrophage biology. Using a genetic gain-of-function approach we show 
that CSF1 mediated autocrine signaling in MAMs is downstream of FLT1 and can restore tumor-promoting activity in MAMs in which FLT1 was inhibited. Thus CSF1 is epistatic to FLT1 
signaling establishing a link between FLT1, control of inflammatory responses and breast tumor distal metastasis. Importantly, FLT1 inhibition reduces tumor metastatic efficiency 
after initial seeding suggesting that targeting these pathways will have therapeutic efficacy in metastatic disease.

WS.C.07.4
Early life antigen and adjuvant trafficking

F. Auderset, B. Mastelic Gavillet, P. Lambert, C. Siegrist; 
Department of Pathology-Immunology, World Health Organization Collaborating Center for Vaccinology and Neonatal Immunology, University of Geneva, Geneva, Switzerland, Geneva, 
Switzerland.

A key determinant of a B cell response is the delivery of the antigen to the B cells and follicular dendritic cells. Small soluble antigens gain access to the B cell follicles through the 
conduit system, whereas larger antigens are captured by the subcapsular (SCS) macrophages lining the sinus of the lymph node (LN) and transferred to follicular B cells. Neonatal 
immunization is known to elicit poor and delayed germinal center (GC) B cell responses, suggesting suboptimal B cell targeting and activation.
Given the role of SCS macrophages in antigen delivery and retention, we studied their postnatal development. SCS macrophages develop very slowly after birth, appearing in the 
lymph nodes only at 3 weeks of age. To investigate the functional consequences of SCS macrophages absence in early life, we compared the fate of fluorescent small and large 
antigens by injecting OVA-FITC or PE, respectively, adjuvanted to the ASO3 oil-in-water adjuvant and tracked labeled cells in draining and non-draining LNs. Surprisingly, ASO3+OVA+ 
cells were observed in the spleen and contralateral non-draining LNs of 1-wk-old and 3-wk-old mice 24 hours post-immunization. This resulted in the development of GC B cell 
responses beyond draining LNs, as assessed 12 days after immunization of 3-wk-old mice.
These data suggest lymph node leakiness and a systemic diffusion of vaccine formulation that include small antigens in early life. Overall, ontogeny exerts a profound influence on 
antigen/adjuvant retention and diffusion, which should be taken into account when designing vaccine formulations considered for use in early life.

WS.C.07.5
DNA polymerase µ protects macrophages from double-strand DNA breaks produced during pro-inflammatory activation

J. A. Calatayud-Subias1, C. Sebastian1, S. Pereira-Lopes1, M. Serra1, L. Valverde-Estrella1, A. Bernad2, J. Lloberas1, A. Celada1; 
1University of Barcelona, Barcelona, Spain, 2National Center for Biotechnology, Madrid, Spain.

DNA polymerase µ (Polµ) is a partner for the non-homologous end-joining (NHEJ) DNA repair pathway for double-strand breaks (DSBs), and its deficiency causes reduced DNA 
repair. We examined the role of Polµ in macrophage functional activity because their activation produces large amounts of reactive oxygen species that can cause DNA lesions. Polµ is 
preferentially expressed in macrophages under pro-inflammatory stimuli that induce ROS, such as activators of TLR. Inhibition of ROS production blocks Polµ induction.
The analysis of macrophages derived from Polµ-/- mice show no defects in maturation, activation or in proliferation. However, while control macrophages recover quickly after 
etoposide treatment, a DSBs-causing agent, Polµ-/- macrophages showed reduced proliferation and enhanced apoptosis. Moreover, pro-inflammatory activation in Polµ-/- 
macrophages caused an increase in DSBs and apoptosis compared to Polµ+/+. This demonstrates that Polµ is involved in DSBs repair in macrophages.
Furthermore, using an in-vivo model of inflammation in the muscle and a model of infection, we demonstrated that Polµ is crucial for macrophage survival and for normal 
inflammatory responses. Our findings show that Polµ is required for DSBs repair of inflammation-induced DNA damage in macrophages to balance the production of ROS.
BFU201123662

WS.C.07.6
mTORC2 regulates macrophage polarization and the cellular energy metabolism

K. Katholnig, M. Hirtl, M. Hengstschläger, T. Weichhart; 
Institute of Medical Genetics, Medical University of Vienna, Vienna, Austria.

Macrophages are innate immune cells and pivotal for the regulation of immune and metabolic responses. A dysregulation of immune or metabolic processes contributes to many 
chronic diseases such as obesity, cancer, or autoimmunity. The mammalian target of rapamycin complex 2 (mTORC2) is an important kinase that regulates many basic cellular and 
metabolic processes; however, its function in macrophages is largely ill-defined. The aim of our project is to understand the role of mTORC2 for macrophage polarization and the 
associated implications on cellular and whole body metabolism. In vitro, we show that deletion of the mTORC2 component Rictor (rapamycin-insensitive companion of mTOR) in 
macrophages leads to a stronger inflammatory M1 phenotype and reduced M2 polarization potential. However, this inflammatory phenotype has no effect on whole body glucose 
metabolism, as glucose- and insulin-tolerance tests do not yield significant differences between control and macrophage-specific Rictor-KO mice. Interestingly, less macrophages 
accumulate in adipose tissue of macrophage-specific Rictor-KO mice on high-fat diet compared to control mice. In vitro, we find that the knockout of Rictor diminishes cell 
proliferation of macrophages in the presence of M-CSF, but does not influence apoptosis. Moreover, the migratory capacity of macrophages is higher if mTORC2 is intact. Molecularly, 
glucose influx and mitochondrial potential are reduced in Rictor-deficient macrophages. In conclusion, our results point to a role of mTORC2 in the regulation of macrophage 
polarization, cell cycle progression and migration that might be important in the onset of severe inflammatory diseases and suggest inhibition of mTORC2 as a possible therapeutic 
approach.
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WS.C.08 Epigenetics in Innate Immunity

WS.C.08.1
Roquin regulates microRNA homeostasis in T lymphocytes

M. Srivastava; 
John Curtin School of Medical research, ANU, Canberra, Australia.

Sanroque (Roquinsan) mice with a point mutation in Roquin gene develops autoimmunity due to failed post-transcriptional regulation of its target mRNAs (Yu et al, Nature, 2007). 
ROQUIN is an RNA binding protein that is highly conserved and expressed ubiquitously. The role of posttranscriptional regulators like miRNAs is emerging to be critical in many 
autoimmune disorders. miRNAs are small 20-22nt that regulate their target mainly by mRNA decay or translational inhibition. The paradoxical increase of miRNAs along with their 
target mRNAs in Sanroque mice lead us to investigate the role of Roquin in miRNA biogenesis and function.
We show that Roquin enhances Dicer-mediated processing of pre- miR-146a. Roquin also directly binds Argonaute2, a central component of the RNA-induced silencing complex, 
and miR-146a. In the absence of functional Roquin, miR-146a accumulates in T cells. Its accumulation is due to enhanced stability of mature miR-146a, which was associated with 
decreased 3′ end uridylation of the miRNA. Crystallographic studies reveal that Roquin contains a unique HEPN domain and identify the structural basis of the ‘san’ mutation and 
Roquin’s ability to bind multiple RNAs.
This is a first report of Roquin, a protein crucial in peripheral tolerance, controlling homeostasis of miRNAs in mammalian T cells.
Ref: Roquin represses autoimmunity by limiting inducible T-cell co-stimulator messenger RNA Di Yu, Andy Hee-Meng Tan, Xin Hu, Vicki Athanasopoulos, Nicholas Simpson, Diego G. 
Silva, Andreas Hutloff, Keith M. Giles, Peter J. Leedman, Kong Peng Lam, Christopher C. Goodnow & Carola G. Vinuesa

WS.C.08.2
MicroRNA-146a controls the functional plasticity of gamma-delta T cells

N. Schmolka1, T. Amado1, B. Silva-Santos1, A. Gomes1,2; 
1Instituto de Medicina Molecular, Lisbon, Portugal, 2Escola Superior de Tecnologia da Saúde de Lisboa, Lisbon, Portugal.

γδ T cells have emerged as key providers of the proinflammatory cytokines interleukin 17 (IL-17) and interferon-γ (IFN-γ) in various models of infection, inflammation and 
autoimmunity. Our recent epigenetic and transcriptional analyses have shown that whereas CD27+ γδ T cells are committed to IFN-γ expression, the IL-17 producing CD27- subset is 
functionally plastic and thus capable of co-expressing both cytokines under inflammatory conditions. To further understand the molecular basis of this plasticity, here we addressed 
the role of miRNA-mediated post-transcriptional regulation. . More specifically, we undertook a transcriptome-wide analysis of miRNA expression in peripheral CD27- CCR6+ versus 
CD27+ γδ T cell subsets and identified 35 differently expressed miRNAs, from which only miR-146a and miR-146b were enriched in CD27- CCR6+ γδ T cells. Furthermore, we extended 
the expression profiling to thymic γδ T cell precursors and confirmed that miR-146a is overexpressed in CD27- CCR6+ γδ thymocytes. Most importantly, through the analysis of 
miR-146a-deficient mice we demonstrated that miR-146a restricts the production of IFN-γ in CD27- γδ T cells. In vitro polarisation of miR-146a-deficient CD27- γδ T cells under Th1-
driving conditions resulted in a marked production of IFN-γ, and their stimulation with IL-1β plus IL-23 led to increased percentages of IFN-γ+ IL-17+ γδ T cells in comparison with WT 
littermate controls. Consistently, in a Listeria infection model, miR-146a-deficient mice showed an accumulation of this double producer population compared to WT controls. These 
results thus establish miR146a as a key regulator of IFN-γ production and functional plasticity of CD27- γδ T cells.

WS.C.08.3
microRNA-135b: the pivot of macrophage polarization balance

N. Sukubo1, M. Pesant2, M. Locati1; 
1Department of Medical Biotechnologies and Translational Medicine, University of Milan, Rozzano (MI), Italy, 2Humanitas Clinical and Research Center, Rozzano (MI), Italy.

Introduction: MiRNAs are non-coding RNAs acting as gene expression regulators at post-transcriptional level. Recently has been show that they are involved in the inflammatory 
response, but their role in the activation of macrophages due to different stimuli is not well defined. The aim of this work was to typify the miRNome of human polarized macrophages 
and to define its relevance for the polarization process.
Methods and results: Monocyte-derived macrophages were polarized to classic (M1; LPS + INFγ) or alternative (M2; IL-4) cells and 733 miRNAs were profiled using TaqMan MicroRNA 
Arrays. Out of these miRNAs, 69 resulted differentially expressed among the subset. In particular, MiR-135b was strongly associated with M1 phenotype. Furthermore, its expression 
profile were intimately linked to macrophage polarity as its expression levels were decreased in M1 re-polarized to M2 and enhanced in M2 re-polarized to M1. In silico analysis 
identified miR-135b as a potential modulator of the alternative activation pathway through direct targeting of the key transcriptional factors c-MYC, STAT6 and KLF4. These targets 
were validated by luciferase assay and Western blot analysis. Consistent with these findings, miR-135b overexpression led to a significant reduction in the production of M2-associated 
chemokines (CCL17,CCL18 and CCL22), promoting polarization to the M1 phenotype.
Conclusions: We show that macrophage phenotypes are characterized by differential expression of
miRNA profiles and we identified miR-135b as an M1-associated miRNA, targeting the M2-associated transcription factors c-MYC , STAT6 and KLF4, thus suppressing M2 polarization.
Altogether these data indicate miR-135b enforces macrophage classical activation.

WS.C.08.4
Altered miR-125a expression in monocytes contributes to dysregulated IL-16 levels in SLE

S. Smith1, J. Ní Gabhann1, E. McCarthy1, G. Kearns2, C. Jefferies1; 
1RCSI, Dublin, Ireland, 2Beaumont Hospital, Dublin, Ireland.

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by the overproduction of inflammatory mediators which contribute to disease pathogenesis. 
Interestingly, there is a strong gender bias associated with this condition with females affected at a 9:1 ratio compared to males, suggesting a role for hormones in disease. A growing 
number of SLE-associated microRNAs (miRNA) have recently been identified including miR-155 and miR-21, both of which are regulated by estrogen. In keeping with this, we carried 
out a microRNA screen to investigate a role for estrogen in regulating miRNA expression in control and SLE monocytes. From this we identified >60 estrogen down-regulated 
miRNAs, whose expression was reduced in SLE. Bioinformatic analysis predicted IL-16 to be a potential target of a number of these dysregulated miRNAs. Using PCR and ELISA, 
levels of IL-16 were demonstrated to be increased in SLE monocytes compared to healthy controls. A combination of gain and loss of function studies indicated a role for one miRNA; 
miR-125a-5p, as a regulator of IL-16 expression. We confirmed direct activity of miR-125a-5p on IL-16 using luciferase and immunoprecipitation assays. Importantly, treatment of SLE 
monocytes with miR-125a-5p was shown to reduce levels of IL-16 back to that of healthy control levels. Given that altered cytokine production plays a significant role in the aberrant 
immune response observed in SLE and given the correlation of IL-16 with disease activity in SLE, targeting IL-16 via miR-125a-5p may be beneficial in the treatment of SLE.
This study was funded by the Irish Research Council.

WS.C.08.5
Tracking myeloid cell development using methylation patterns

U. Träger1, G. Raddatz2, R. Schulz1, A. Breiling2, M. Feuerer1; 
1DKFZ, Tumor Immunology Program, Research Group Immune Tolerance,, Heidelberg, Germany, 2DKFZ, Division of Epigenetics, Heidelberg, Germany.

The origin of macrophages during steady-state largely depends on the tissue the cells are in. While microglia cells have an embryonal origin and are self-renewing throughout life, 
macrophages in the lamina propria are constantly replaced by monocytes. Antibody panels allow limited resolution of the origin of these cells and little distinction between infiltrating 
monocytes and tissue macrophages during inflammation. Novel strategies are therefore needed. Here we are using DNA methylation pattern analysis to address this question.
Correlating MeDIP-Sequencing and microarray expression data of the common monocyte progenitor (cMoP) and monocyte subsets, we identified several candidate loci, in which 
changes in the methylation pattern in the promoter region matched gene expression changes between the cell types. After validating these candidates using bisulfite sequencing, 
we are currently establishing different CpG methylation profiles to track the relatedness of macrophages populations. We are analyzing the methylation patterns in different tissue 
macrophages as well as related cell types such as neutrophils and dendritic cells; progenitor cells such as cMoP, MDP and yolk sack macrophages and in disease conditions such as 
cancer.
Using histone modification data provided by the ENCODE project we predicted putative regulatory regions and used them to identify differentially methylated enhancers. By 
combining methylation patterns of these regions for different cell types with the corresponding expression data we identified enhancers associated with specific genes. Promising 
regions will not only be used as trackers for cell heritage, but may also lead to the identification of genes which are crucial for the differentiation of macrophages.
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WS.C.08.6
Histone deacetylase 2 couples Interleukin-10 anti-inflammatory activity with Interleukin-8 transcriptional repression: implication for Chronic obstructive pulmonary disease 
patients

M. Castellucci, M. Rossato, N. Tamassia, S. Gasperini, B. Mariotti, M. A. Cassatella, F. Bazzoni; 
University of Verona, Verona, Italy.

Introduction: Failure of IL-10 to keep the production of proinflammatory mediators under control is well known to represent a condition for perpetuating immune activation, 
which ultimately may lead to chronic inflammatory pathologies. The establishment of such vicious circle is well represented in chronic obstructive pulmonary disease (COPD), a 
progressive, debilitating, and often fatal, disease, characterized by an abnormal and persistent airway inflammation, continuous migration of leukocytes and chronic production 
of proinflammatory cytokines such as CXCL8. In COPD, the production of CXCL8, escapes the physiological negative control, despite of the high IL-10 levels detected in bronchial 
biopsies of these patients. This observation suggests that either the degree of cellular activation overcomes the inhibitory capability of IL-10 or a defect in the suppressive mechanisms 
of IL-10 has developed.
Objective: To identify, by ChIP assay, the mechanisms through which IL-10 suppresses LPS-induced CXCL8 transcription, which might be defective under pathological conditions.
Results: We find that IL-10 selectively controls CXCL8 transcript elongation via HDAC2-dependent covalent chromatin modifications, disrupting the assembly of the transcriptional 
machinery. Most importantly, the reduced intracellular levels of HDAC2 in PBMCs from acute phase COPD patients is responsible of a reduced responsiveness of these cells to IL-10-
mediated inhibition of CXCL8 transcription.
Conclusions: This study provides a mechanistic evidence that IL-10 creates a chromatin environment that decreases the transcriptional rate of CXCL8 to TLR4-activating signals. Data 
identify novel molecular targets for therapeutic strategies aimed at dampening inflammation in pathologies such as COPD, in which reduced intracellular HDAC2 levels have been 
described.

WS.C.09 Innate Cell Signalling & Function

WS.C.09.1
DNAM-1 expression marks an alternative program of NK cell maturation

L. Martinet1,2, L. Ferrari De Andrade2, C. Guillerey2, J. Lee2, N. Huntington3, M. J. Smyth2; 
1Cancer Research Center of Toulouse, Toulouse, France, 2QIMR Berghofer Medical Research Institute, Herston, Australia, 3The Walter and Eliza Hall Institute of Medical Research, Parkville, 
Australia.

Natural killer (NK) cells are innate lymphocytes that recognize and kill infected or transformed cells. Despite some common features, NK cells represent a heterogeneous population 
of cells with diverse receptor repertoires and distinct maturation levels. Over the years, several NK cell subsets with specialized functions have been described in humans and mice 
suggesting that the functional diversity displayed by NK cells is governed by distinct NK cell subsets with discrete effector functions.
DNAM-1 (CD226) is an adhesion molecule able to modulate NK cells functions upon interaction with its ligands CD155 and CD112 (Martinet et al, Nature Reviews Immunology, 2015). 
Interestingly, although DNAM-1 is homogeneously expressed on all T lymphocytes, this receptor is only expressed on approximately half of mouse splenic NK cells.
We recently demonstrated through transcriptional profiling and functional studies that DNAM-1 identifies two distinct NK cell functional subsets: DNAM-1+ and DNAM-1- NK cells 
(Martinet et al, Cell reports, 2015). We obtained strong evidence that DNAM-1- NK cells represent a stable subset that differentiates from DNAM-1+ NK cells independently of the 
classical NK cell maturation pathway. DNAM-1+ NK cells had enriched expression of IL-15 signaling related genes, produced high levels of effector cytokines, proliferated vigorously 
and had strong anti-metastatic functions. By contrast, DNAM-1- NK cells had a greater expression of NK cell receptor related genes and were higher producers of MIP1 chemokines. 
Collectively, our data reveal the existence of a new functional program of NK cell maturation controlled through DNAM-1 expression.

WS.C.09.2
NK cells in human glioma tumor control: evidence of a distinct immune microenvironment in tumor vs non tumor infiltrated brain

E. Ciaglia1, M. Abate1, F. Montella1, V. Seneca2, G. Di Nuzzo3, S. Pisanti1, C. Laezza4, G. Torelli5, G. Catapano2, M. Bifulco1; 
1University of Salerno, Fisciano, Italy, 2”G. Rummo” Medical Hospital, Benevento, Italy, 3”G.Rummo” Medical Hospital, Benevento, Italy, 4CNR, Naples, Italy, 5Neurosurgery Unit A.O. San 
Giovanni di Dio e Ruggi d’ Aragona, Salerno, Italy.

Introduction: Probably because the CNS has long been considered an immune-privileged site not able to generate a classical immune response, the capacity of CD56+ NK cells in 
exerting beneficial effects against Glioblastoma has been remained understudied.
Methods: To investigate the role of NK cells in disease progression, we analyzed frequency, phenotype and functions of NK cells from tumor-infiltrated (TIB), tumor-free peripheral 
(TFB) brain and peripheral blood (PBL) in a cohort of stage III-IV glioma patients.
Results and Conclusions: The comparative FACS analysis of the lymphocytes subsets associated with different regions of GBM cell suspensions and autologous PBL reveal a dynamic 
nature of NK cell subpopulations, potentially reflecting tumor biology. Even if their frequency decreases within the core of tumors compared with tissue from tumor margins and 
blood, TIB NK are terminally differentiated (CD56dim,CD57+CD107a+CXCR3+) but in a resting state (CD16-KIR lowCD69-NKG2D-). Accordingly, they are unable to lyse autologous 
primary cell lines established by the tumor patient. On the contrary TFB are enriched by resting CD56bright NK cells showing a different chemokine receptor repertoire (CCR5+CCR7+), 
which is absent on TIB and blood NK cells that phenotypically resembles to healthy NK cells.
In conclusion our data suggest that microenvironment of brain generates and/or recruits different NK cell subsets. Interestingly, the finding that TIB NK cells are extremely reactive 
vs eterologous GBM primary cell lines led us to speculate that a fine tuning of it may re-establish TIB NK activity in mounting an effective immune response for an autologous tumor 
control

WS.C.09.3
The innate immune sensor IFI16 moves along dsDNA to distinguish self from nonself

S. A. Stratmann1, S. Morrone2, J. Sohn2, A. M. van Oijen1,3; 
1Rijksuniversiteit Groningen, Groningen, Netherlands, 2Johns Hopkins University, Baltimore, MD, United States, 3University of Wollongong, Wollongong, Australia.

The ability to recognize foreign double-stranded DNA of pathogenic origin in the intracellular environment is an essential defense mechanism of the human innate immune system. 
Interferon inducible protein 16 (IFI16) plays a central role in this friend-or-foe identification mechanism by binding pathogenic dsDNA and assembling into filamentous structures, 
which act as signaling complexes by triggering an array of host innate immune responses. In addition to its essential role in host defense, malfunctioning IFI16 is associated with 
autoimmune disorders including Sjögren’s Syndrome and Systemic Lupus Erythematosus. Unlike cytosolic foreign dsDNA-sensors that rely on the absence of self-dsDNA in their 
surrounding environment, IFI16 detects foreign dsDNA in both the host nucleus and cytoplasm, and therefore requires an efficient discrimination mechanism that prevents targeting 
endogenous dsDNA. The molecular basis of how IFI16 assembles into signaling complexes on foreign, but not self-dsDNA, remains poorly understood. Here, by combining bulk and 
single-molecule measurements, we show that IFI16 uses long stretches of exposed dsDNA as one-dimensional (1D) diffusion scaffolds to allow individual IFI16 molecules to associate 
and form larger structures. The presence of nucleosomes on DNA inhibits 1D diffusion of IFI16 along large distances and consequently hampers the formation of signaling complexes. 
This unique 1D-diffusion assisted clustering mechanism allows IFI16 to assemble into signaling platforms efficiently and selectively on foreign dsDNA.

WS.C.09.4
Calcineurin-NFAT signaling control of the innate response

J. Fric1,2, T. Zelante2,3, A. Wong2, A. Mencarelli2, B. Lee2, M. Poindinger2, P. Ricciardi-Castagnoli2; 
1Integrated Center for Cell Therapy and Regenerative Medicine (ICCT), International Clinical Research International Clinical Research Center, St. Anne’s University Hospital, Brno, Czech 
Republic, 2Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR), Biopolis, Singapore, Singapore, 3Department of Experimental Medicine, 
University of Perugia, Perugia, Italy.

Treatment of patients with immunosuppressive drugs as Cyclosporine A or Tacrolimus targets calcineurin-NFAT pathway. This treatment often results in different types of immune 
disorders and higher incidence of different types of infection. Interestingly, although these drugs have an anti-fungal potential, in the clinical setting, the therapeutic usage may also 
lead to systemic fungal infections as a side effect. The susceptibility to infections cannot be sufficiently explained only through the suppression of T cell function, recent discoveries 
highlight the importance of the calcineurin-NFAT in innate immune cells and especially in dendritic cells (DCs). Knowing that beta glucan is triggering NFAT translocation in DCs, here 
we address the question whether NFAT in DCs might have a specific control on innate response to fungal spores, in particular to Aspergillus fumigatus conidia. Conditional transgenic 
mice lacking calcineurin specifically in CD11c expressing cells were screened in order to evaluate calcineurin-NFAT dependent genes induced upon fungal infections. Knockout mice 
display higher susceptibility to A. fumigatus infection. Global expression profiling identified calcineurin-regulated processes in immune response to infection and revealed calcineurin 
dependent changes in expression of important anti-fungal defense proteins. This result suggests that immunosuppressive drugs based on calcineurin inhibition directly impair 
important immune defense functions of myeloid cells, this directly resolve in higher susceptibility in models of systemic aspergillosis and invasive pulmonary aspergillosis after 
allogeneic transplantation of calcineurin knockout bone marrow. These finding are important in context of severity of aspergillus infections in immunosuppressed patients.
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WS.C.09.5
Lamellipodia and filopodia promote environmental exploration but are dispensable for locomotion of leukocytes

A. Eichner1, A. Leithner1, J. Mueller1,2, A. Reversat1, M. Brown1,3, J. Schwarz1, J. Merrin1, D. J. de Gorter4, F. Schur2, J. Bayerl2, I. de Vries1, S. Wieser1, R. Hauschild1, F. P. Lai5, M. Moser6, D. 
Kerjaschki3, K. Rottner5,7, J. V. Small2, T. E. Stradal4,5, M. Sixt1; 
1IST Austria, Klosterneuburg, Austria, 2Institute for Molecular Biotechnology, Austrian Academy of Sciences, Vienna, Austria, 3Clinical Department of Pathology, Medical University of Vienna, 
Vienna, Austria, 4Institute for Molecular Cell Biology, University of Muenster, Muenster, Germany, 5Helmholtz Centre for Infection Research, Braunschweig, Germany, 6Department of 
Molecular Medicine, Max Planck Institute of Biochemistry, Martinsried, Germany, 7Division of Molecular Cell Biology, Zoological Institute, Technical University Braunschweig, Braunschweig, 
Germany.

Introduction: Branched growth of actin filaments in lamellipodia, stimulated by the Arp2/3 complex, is considered essential for regular motility of most eukaryotic cells. To test this 
paradigm for fast amoeboid locomotion of leukocytes we generated mouse dendritic cells (DCs), deficient for the branch promoting WAVE complex and interrogated their migratory 
potential in vitro and in vivo. We then generalize our findings to other types of leukocytes.
Material and Methods: DCs were differentiated from bone marrow and migratory properties and response to chemokine were tested in a variety of assays including 2D confinement, 
3D collagen matrices and mouse ear sheets.
Results: WAVE deficient DCs lacked lamellipodia and, depending on their maturation state, exhibited two different phenotypes. Immature DCs adopted a linear, needle like shape 
with one filopodium, devoid of branched actin filaments. In 3D environments, these cells migrated twofold faster than their wild type counterparts but failed to interpret chemotactic 
gradients. In contrast, mature WAVE deficient DCs exhibited multiple filopodia and were comprised when migrating in complex geometric environments. In addition we find that 
lamellipodia of different types of leukocytes do not contact the substrate during migration.
Conclusions: Our findings suggest that lamellipodia are dispensable for amoeboid locomotion while the force transducing machinery is located to the cell body. However, lamellipodia 
are essential for the exploration and efficient negotiation of complex environments.

WS.C.09.6
Histone methyltransferase Ezh2 controls cell adhesion and migration through direct methylation of the extra-nuclear protein, talin

L. Jia Tong1, M. Gunawan1, N. Venkatesan1, J. Wong1, H. Berger1, S. Yamazak2, A. Gingras3, F. Ginhoux4, I. Su1; 
1School of Biological Sciences, College of Science, Nanyang Technological University, Singapore, Singapore, 2Department of immunology, Nagoya City University Graduate School of Medical 
Sciences, Nagoya, Japan, 3Department of Medicine, University of California San Diego, La Jolla, CA, United States, 4Singapore Immunology Network, Agency for Science, Technology and 
Research, Biopolis, Singapore, Singapore.

Previously, we suggested a cytosolic role for the histone-methyltransferase Ezh2 in regulating lymphocyte activation, but molecular mechanisms underpinning this extra-nuclear 
function remained unclear. Here, we show that Ezh2 regulates integrin-signaling and adhesion dynamics of neutrophils and dendritic cells. Ezh2 deficiency impaired integrin-
dependent transendothelial migration of innate leukocytes and restricted disease progression in an animal model of multiple sclerosis. Direct methylation of talin, a key regulatory 
molecule in cell migration, by Ezh2 disrupted talin binding to F-actin and thereby promoted adhesion structure turnover. This regulatory effect was abolished by targeted disruption of 
Ezh2 interactions with Vav1. Our studies reveal a novel extra-nuclear function for Ezh2 in regulating adhesion dynamics with implications for leukocyte migration, immune responses 
and potentially pathogenic processes such as hapten-induced contact hypersensitivity and metastasis.
Supported by the Agency for Science, Technology and Research (BMRC 07/1/21/19/545), the Ministry of Education (MOE2013-T2-2-038) and the National Medical Research Council of 
Singapore (NMRC-CBRG/0057/201)

WS.C.10 Macrophages in Diseases

WS.C.10.1
Alveolar macrophages modulate innate immune responses to respiratory syncytial virus (RSV) infection through MAVS signalling and type I interferons

M. Goritzka1, S. Makris1, F. Kausar1, S. Akira2, C. Johansson1; 
1Imperial College London, London, United Kingdom, 2World Premier International Immunology Frontier Research Center, Osaka, Japan.

Respiratory syncytial virus (RSV) is the leading cause of severe lower respiratory tract infections in infants, the elderly and immunocompromised individuals. Type I interferons (IFNs) 
are crucial for inducing an antiviral response, protecting from viral spread and inducing appropriate immune responses. To identify the cellular source of type I IFNs following RSV 
infection in mice we utilized a mouse strain in which green fluorescent protein (GFP) is expressed under the control of the Ifna6 promoter. Upon intranasal RSV infection, GFP signal 
could only be detected in alveolar macrophages (AMs). Neither different populations of dendritic cells nor epithelial cells were a source of type I IFNs. We also investigated the role of 
pattern recognition receptors in the detection of RSV and subsequent type I IFN production. A deficiency in MAVS, the adaptor protein for cytosolic RIG-I-like receptors (RLRs), led 
to a complete loss in IFN-α production from AMs. Furthermore, mice lacking MAVS displayed increased pathology, increased viral load and diminished production of other cytokines 
and chemokines and a marked deficiency in the recruitment of inflammatory monocytes was observed. We further showed that the monocyte recruitment was dependent on IFN-α 
from AMs during RSV infection and that these monocytes had an antiviral effect. In conclusion, AMs are the major source of IFN-a during RSV infection and IFN-a is crucial for the 
production of other cytokine and chemokines that are necessary for the recruitment of antiviral monocytes to the site of infection.

WS.C.10.2
Autophagy as a key regulator of parasite survival in macrophages and dendritic cells

P. Crauwels1,2, L. Roßmann1, R. Bohn1, L. Miller3, Z. Waibler3, C. van Kooten4, G. van Zandbergen1,5; 
1Paul-Ehrlich-Institute, Division of Immunology, Langen, Germany, 2Institute of Medical Microbiology and Hygiene, University Clinic Ulm, Ulm, Germany, 3Paul-Ehrlich-Institute, Junior 
Research Group “Novel Vaccination Strategies and Early Immune Responses”, Langen, Germany, 4Department of Nephrology, Leids Universitair Medisch Centrum, Leiden, Netherlands, 
5Institute of Immunology, University Medical Center, Mainz, Germany.

An appropriate T-cell response to Leishmania (Lm) infection is critical for an effective immune response. Human macrophages (hMDM) as well as dendritic cells (DC) can internalize 
Lm parasites and serve as antigen presenting cells, leading to T-cell activation. We could already demonstrate Leishmania parasites to induce autophagy in hMDM to silence immune 
responses. In this study, we compare hMDMs and DCs as host cells for Leishmania parasites.
Upon infection with Lm promastigotes, the pro-inflammatory macrophages (hMDM1; CD14+CD206+CD209+CD163-MHCII+), anti-inflammatory macrophages (hMDM2; 
CD14+CD206+CD209-CD163+MHCII+) and DCs (CD14-CD206+CD1a+ CD209+ MCHII+ CD163-) were able to internalize parasites, reaching an infection rate of respectively 32%, 48% 
and 11%, 24 hours post infection. In addition promastigotes (ABC+GP63-SHERP+) were able to transform into amastigotes, being GP63+SHERP-ABC-, in both hMDM and DCs. Next, 
we analyzed their antigen presenting capacity by a CFSE-based proliferation assay. After 6 days, a proliferating, CFSElow subset could be detected of 43% (hMDM1), 34% (hMDM2) 
and 49% (DCs), phenotyped as CD3+CD4+ T-cells. In addition, we found Leishmania to induce autophagy in hMDMs, but not in DCs. Consequently, Lm-induced proliferation was 
significantly reduced. Following proliferation, Lm infection rates were dramatically reduced about 20% in hMDM1, 40% in hMDM2 and almost 60% in DCs.
In all, we could show both hMDMs and DCs to be susceptible to Leishmania infection. Previous work of our group demonstrated Lm parasites to secure their survival by misusing the 
macrophages´ autophagy machinery, an immune evasion strategy which is absent in DCs, making human macrophages more suitable as host cell for Leishmania.

WS.C.10.3
Modulation of monocytes by bioactive lipid anandamide in multiple sclerosis involve distinct Toll-like receptors

V. Chiurchiu1, M. Cencioni2, M. De Bardi2, A. Leuti3, D. Centonze4, L. Battistini2, M. Maccarrone3; 
1Neurochemistry of Lipids, Santa Lucia Foundation, Rome, Italy, 2Neuroimmunology Unit, Santa Lucia Foundation, Rome, Italy, 3School of Medicine and Center of Integrated Research, 
Campus Bio-Medico University of Rome, Rome, Italy, 4Department of Neurosciences, Tor Vergata University of Rome, Rome, Italy.

The immunopathogenesis of multiple sclerosis (MS) has always been thought to be driven by autoreactive Th-1 and Th-17 cells. Recently, also innate immune are now believed to 
play a crucial role. Herein, we investigated the role of monocytes in MS and their modulation by anandamide, a member of a novel group of immunoregulatory bioactive lipids, upon 
stimulation with viral or bacterial Toll-like receptors (TLRs). Here we report that monocytes from relapsing-remitting MS patients (RR-MS) produced higher levels of proinflammatory 
cytokines TNF-α, IL-12 and IL-6 in response to LPS-activated TLR2/4 or Flagellin-activated TLR5 bacterial receptors compared to R848-activated TLR7/8 viral receptors. Given the 
recent involvement of the endocannabinoid system in MS and its role in modulating immune functions, we found that AEA significantly inhibited cytokine production from healthy 
monocytes, regardless of the nature of TLR agonists. However, this bioactive lipid was able to suppress cytokine production from monocytes of RR-MS patients only upon stimulation 
with viral TLR7/8 but not with bacterial TLR2/4 or TLR5. Moreover, we found that during RR-MS monocytes expressed higher levels of CB1 and CB2 cannabinoid receptors as well as 
reduced levels of AEA-hydrolyzing enzyme FAAH. Overall, our data disclose a distinct immunomodulatory effect of AEA in monocytes from RR-MS patients that involve viral but not 
bacterial TLRs. These findings, together with an alteration of AEA-specific metabolizing enzyme during RR-MS, may form the basis for the rational design of new endocannabinoid-
based immunotherapeutics targeting innate immune cells in this neuroinflammatory disease.
Supported by grant FISM 2013/R/8 to V.C
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WS.C.10.4
Modulation of influenza virus-induced macrophage activation by decoy receptor 3 (DcR3)

M. Huang1, S. Chen2, H. Wu3, Y. Chen3, T. Chou1, S. Hsieh3; 
1National Yang-Ming University, Taipei, Taiwan, 2Taipei Medical, Taipei, Taiwan, 3Academia Sinica, Taipei, Taiwan.

Influenza A virus (IAV) infects macrophages and stimulates innate immunity receptors and sensors to produce proinflammatory cytokines and chemokines, which are responsible for 
IAV-induced pulmonary inflammation and injury. Decoy receptor 3 (DcR3) is a soluble protein belonging to tumor necrosis factor receptor superfamily (TNFRSF), and is able to skew 
macrophage differentiation into M2 phenotype. We demonstrated that DcR3 attenuated IAV-induced secretion of proinflammatory cytokines and chemokine from macrophages, 
and mitigated pulmonary infiltration and reduce lethality. Proteome-wide phosphoproteomic mapping revealed that DcR3 not only activated STK10, a negative regulator of cell 
migration, but also inactivated PKC-a, which are crucial for the activation of ERK and JNK in human macrophages. Furthermore, less pulmonary infiltration with lower levels of 
proinflammatory cytokines and chemokine in bronchoalveolar lavage fluid (BALF) were observed in DcR3-transgenic mice. Moreover, recombinant DcR3.Fc and heparan sulfate 
proteoglycan binding domain of DcR3.Fc (HBD.Fc) fusion proteins attenuated weight loss and protected mice from IAV-induced lethality. Thus, DcR3-mediated protection is not only 
via suppression of proinflammatory cytokine and chemokine release, but also via activation of STK10 to inhibit cell infiltration. DcR3 fusion proteins may become therapeutic agents 
to protect host from IAV-induced lethality in the future.

WS.C.10.5
Efferocytosis of CD8 T cells induces parasite-permissive M2 macrophages in mice infected with Trypanosoma cruzi

M. C. Piccin, L. C. Guillermo, N. S. Vellozo, S. P. Marques, T. S. Rigoni, G. A. DosReis, M. F. Lopes; 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil.

Introduction: In experimental Chagas disease, T cells undergo activation and apoptosis upon infection with the protozoan Trypanosoma cruzi. Phagocytosis of apoptotic cells 
promotes infection within macrophages. We investigated how efferocytosis of CD8 T cells affects macrophage phenotype and parasite killing, a feature of classically activated (M1) 
macrophages. By contrast, alternatively activated (M2) macrophages orchestrate tissue repair, but fail to control infection.
Material and Methods: To address how inhibition of apoptosis affects macrophage phenotype, we infected male BALB/c mice i.p. with Dm28c T. cruzi clone and injected anti-FasL or 
control IgG upon 18 dpi. We collected peritoneal exudates 3 days later for flow cytometry and cytokine assays. Peritoneal macrophages cocultured with CD8 T cells were also treated 
with anti-FasL or control IgG in vitro. We accessed macrophage phenotype by using IL-12p35 and MGL-1 as M1 and M2 markers and also evaluated NO and cytokine production.
Results: Macrophages from normal mice were more permissive to parasite infection in vitro and expressed more MGL-1 than macrophages from infected mice, which expressed both 
IL-12 and MGL-1. However, upon treatment with anti-FasL, macrophages from infected mice produced more NO and controlled infection even better. Moreover, anti-FasL reduced 
MGL-1 expression both in vitro and in vivo. Furthermore, anti-FasL induced a broad modulation of cytokines /chemokines in peritoneal exudates, downregulated M2 cytokines and 
improved NO production and parasite killing by macrophages.
Conclusions: FasL-induced apoptosis of CD8 T cells disarms macrophage-mediated immunity and treatment with anti-FasL reprograms parasite-permissive M2 macrophages into 
effector M1 phenotype.
Support: FAPERJ, CNPq, MCT.

WS.C.10.6
Ly6C+ monocytes and neutrophils promote renal kidney injury in a mouse model of shiga toxin-induced hemolytic uremic syndrome

J. M. Pohl1, J. Volke1, S. Thiebes1, F. Kerstin2, B. J. Pichler2, D. R. Engel1; 
1University Duisburg-Essen, Institute for Experimental Immunology and Imaging, Department for Immunodynamics, Essen, Germany, 2University of Tuebingen, Werner Siemens Imaging 
Center, Department of Preclinical Imaging and Radiopharmacy, Tuebingen, Germany.

Shiga toxin (Stx)- producing enterohemorrhagic Escherichia coli (STEC) are the primary cause of hemolytic uremic syndrome (HUS), a disease characterized by hemolytic anemia, 
thrombocytopenia and acute kidney failure. Endothelial cells were shown to be the main target of cytotoxic effects of Stx leading to endothelial damage, recruitment of leukocytes, 
and thrombus formation. However, the specific role of neutrophils and monocytes/macrophages (MO) in the pathogenesis of HUS remains unclear and a therapy against STEC-HUS is 
still elusive.
Here, we describe the establishment of a murine Stx-induced HUS model, which results in thrombocytopenia, monocytopenia and increased kidney injury markers in the blood, such 
as blood urea nitrogen and creatinine. Moreover, state of the art imaging techniques, such as Positron Emission Tomography/Magnetic Resonance (PET-MR) imaging and light sheet 
microscopy showed thrombotic lesions and endothelial damage in Stx-treated mice. We also found an altered compartment of Ly6C+ MO and neutrophils in Stx-injected mice. Finally, 
specific targeting of Ly6C+ MO by the chemokine receptor 2 and of neutrophils by CXC-Motif-chemokine receptor 2 reduced lethality and kidney injury parameters. We describe a non-
invasive multimodal PET-MR imaging technique as a diagnostic approach in STEC-HUS. Our findings demonstrate the fundamental role of Ly6C+ MO and neutrophils in the pathology 
of HUS. These data indicate the direct contribution of these leukocytes to endothelial damage suggesting that targeting this crosstalk might serve as a novel therapy against this 
severe disease.

WS.C.11 Innate Lymphoid Cells

WS.C.11.1
Human RORgt+ CD34+ cells are lineage-specified progenitors of group 3 RORgt+ innate lymphoid cells

E. Montaldo1, K. Juelke2, C. Romagnani2; 
1Department of Experimental Medicine, University of Genova, Genova, Italy, 2DRFZ, Berlin, Germany.

Group 3 innate lymphoid cells (ILC3) are defined by the expression of RORγt, which is selectively required for their development. The lineage-specified progenitor cells of human ILC3 
and their developmental site after birth remain undefined. Here we identified a novel population of human CD34+ hematopoietic progenitor cells (HPC) expressing RORγt and sharing 
with ILC3 a distinct trancriptional signature. RORγt+ CD34+ HPC were located in tonsils and intestinal lamina propria (LP) and selectively differentiated towards ILC3. Conversely, 
RORγt- CD34+ HPC displayed commitment potential for both ILC3 and NK cells and the differentiation fate towards these two cell lineages was determined by cytokine and aryl 
hydrocarbon receptor (AhR) signaling. Thus, we propose that RORγt+ CD34+ cells represent human lineage-specified progenitors of IL-22+ ILC3 and that tonsils as well as intestinal LP 
might be preferential sites of their differentiation.

WS.C.11.2
Regulation of group 2 innate lymphoid cells in the lung

C. U. Duerr, C. D. McCarthy, B. C. Mindt, J. H. Fritz; 
McGill University, Montreal, QC, Canada.

Influenza virus infection leads not only to severe infections and numerous deaths every year but also to asthma and asthma exacerbation. How a respiratory virus results in a typical 
Type 2 pathology is an immunological paradox. Here, we report that influenza virus induced interferon modulates a recently described Th2 signature cytokine secreting innate 
population: group 2 innate lymphoid cells (ILC2). ILC2 directly respond to interferon (Type I and II) by down-regulating essential Type 2 signature components and effector molecules, 
followed by less proliferation and finally higher cell deaths. Moreover, ILC2, which are deficient in the signal transduction of interferon, cannot be controlled via this mechanism and 
result in an increased Type 2 immunopathology in the lung. For the first time, we report that interferon, known for its antiviral and antibacterial activity, is the master regulator for 
murine and human ILC2.
Work is supported by the Canadian Institutes of Health Research, the German National Academy of Sciences Leopoldina and through The American Association of Immunologists 
Careers in Immunology Fellowship Program.

WS.C.11.3
Notch signaling controls innate lymphoid cells balance

S. Chea, N. Serafini, S. Schmutz, O. Burlen-defranoux, D. Guy-Grand, A. Cumano, J. Di Santo, R. Golub; 
Institut Pasteur, Paris, France.

Introduction: The innate lymphoid cells (ILC) are subdivided into 3 groups depending on the transcription factors they express and their secretive ability. Recent findings show that 
Notch is implicated in their development. We report the contribution of Notch signaling to the development of adult ILC2 and ILC3 subsets and their subsequent ability to respond to 
infection.
Materials and Methods: Using conditional knocked-out mice for the notch pathway, peripheral ILC populations were analyzed at both cellular and transcriptional level. To test the 
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function of ILC populations, Citrobacter rodentium infections were performed.
Results: We show that in the intestine the NCR+ ILC3 compartment is severely reduced in the absence of Notch signaling, whereas the intestinal and pulmonary ILC2 compartments, 
and bone marrow ILC2 precursors, are increased. Within the NCR- ILC3 compartment, the abrogation of the notch signaling changes the transcriptional profile of the CCR6-CD4- 
population proving the existence of Notch-dependent fraction able to mature into NCR+ ILC3 cells. We report an accumulation of ectopic ILC2 in the spleen of Notch-deficient mice. 
This property is cell-intrinsic and starts to affect bone marrow precursors at the ILC2 precursor stage. Notch deficient mice are devoid of intestinal Il22 secretion and are resistant to 
Citrobacter rodentium infection.
Conclusion: Notch acts by regulating the homeostatic balance between ILC2 and ILC3 subsets. The increase of intestinal ILC2 is sufficient to protect against infection that were 
thought to be specifically IL22 dependent. It is the first demonstration of a passive Th2 type protection against a Th17 type of infection.

WS.C.11.4
TGF-β is required for the development of intestinal CD103+CD11b+ dendritic cells which control group 3 innate lymphoid cell homeostasis

Y. Laouar; 
University of Michigan, Ann Arbor, MI, United States.

One central question that emerged from the evolving field of the gut microbiome is how, despite a heavy antigenic load, the gut maintains equilibrium between effective immunity 
against pathogens and tolerance against commensal bacteria. A clue to understanding how the gut maintains immune equilibrium came from the recognition that the complex 
environment of the intestine is conducive to the development of specialized immune cells. The collective efforts accumulated the last few years resulted in the identification of a 
number of specialized intestinal innate cells with CD103+ dendritic cells (DCs) and IL-22+ innate lymphoid cells (ILCs) at the center of the intestinal immune network. One pressing 
question that remains unsolved is how the local environment of the gut dictates development and fate of these specialized innate cells? In this study, we have identified a regulatory 
circuit in which TGF-β -a major component of the gut milieu- is required for the development of intestinal CD103+CD11b+ DCs which in turn are required for the homeostatic 
maintenance of ILC3 cells. The impact of this regulatory circuit is demonstrated by a fatal consequence of Citrobacter rodentium infection in CD11cdnR mice lacking TGF-βR signaling 
in DCs. These results identify a cascade of events critical in our understanding of how the local environment tailors host intestinal immunity.

WS.C.11.5
Id2 expression in human thymic progenitor cells drives commitment of innate lymphoid cell development

M. Nagasawa, B. Blom, H. Spits; 
AMC, Amsterdam, Netherlands.

Recently, innate lymphoid cells (ILCs) were recognized as a novel subfamily of innate immune cells. Human ILCs are defined as Lin-CD127+CD161+ and further categorized into 
ILC group 1-3 by their expression of typical transcription factors, cell surface markers and cytokine production patterns upon activation. In the mouse, ILCs develop from common 
lymphoid progenitors and require expression of Inhibitor of DNA binding protein 2 (Id2), since Id2 deficiency resulted in the absence of all ILCs. Furthermore, the role of Notch in 
ILC development has been implicated in the development of ILC2 and ILC3 lineages. It remains to be determined, however, what precisely are the transcriptional requirements for 
development of human ILCs. Here we show that all subsets of ILCs were found in human postnatal thymus, which raises the possibility that the thymus may support ILC development. 
In order to study the role of Id2 in human ILC development in vitro, we isolated multipotent CD34+CD1a- thymic progenitor cells from postnatal thymus and overexpressed Id2 
by retroviral transduction. Transduced progenitor cells were co-cultured with OP9 stromal cells that did or did not express various Notch ligands. Id2 markedly enhanced the 
development of cells resembling ILC progenitors as they expressed CD161 and CD127, and lacked lineage markers. Notch signaling induced the proliferation of Id2+CD161+ cells, 
whereas it blocked CD161 expression in control transduced thymic progenitor cells. Together this suggests that ILC lineage commitment in thymic progenitor cells is regulated by Id2 
and Notch signaling. This work is supported by European Research Council.

WS.C.11.6
PLZF expression maps the early stages of ILC1 lineage development

M. G. Constantinides1, H. Gudjonson2, B. D. McDonald2, I. E. Ishizuka2, P. A. Verhoef2, A. R. Dinner2, A. Bendelac2; 
1National Institutes of Health, Bethesda, MD, United States, 2The University of Chicago, Chicago, IL, United States.

Among the variety of tissue-resident NK-like populations recently distinguished from recirculating classical NK (cNK) cells, liver innate lymphoid cells type 1 (ILC1) have been shown to 
represent a distinct lineage that originates from a novel PLZF-expressing ILC precursor (ILCP) strictly committed to the ILC1, ILC2 and ILC3 lineages. Here, using PLZF-reporter mice 
and cell transfer assays, we studied the developmental progression of ILC1s and demonstrated substantial overlap with stages previously ascribed to the cNK lineage, including pre-
pro NK, pre-NK precursor (pre-NKP), refined NKP (rNKP) and immature NK (iNK). Although they originated from different precursors, the ILC1 and cNK lineages followed a parallel 
progression at early stages and diverged later at the iNK stage, with a striking predominance of ILC1s over cNKs early in ontogeny. While a limited set of ILC1 genes were dependent 
on PLZF for expression, characteristically including Il7r, most of these genes were also differentially expressed between ILC1s and cNKs, indicating that PLZF together with other, yet 
to be defined, factors contribute to the divergence between these lineages.

WS.D.05 T Cell Based Cancer Immunotherapy

WS.D.05.1
PD-1 expression conditions T-cell avidity within an antigen-specific repertoire

S. Simon1,2,3, V. Vignard4,2,5, L. Florenceau4,2,3, B. Dréno4,2,5, A. Khammari4,2,5, F. Lang4,2,3, N. Labarriere4,2,3; 
1CRCNA INSERM U892/CNRS 6299, Nantes, France, 2Nantes University, Nantes, France, 3LabEx IGO-Immunotherapy, Graft, Oncology, Nantes, France, 4CRCNA INSERM U892/CNRS 6299, 
nantes, France, 5Department of Dermato-Cancerology, Nantes Hospital, Nantes, France.

This work was supported by the National Research Agency in the context of the LabEX IGO program (ANR-11-LABX-0016-01). 
Therapeutic strategies using anti-PD-1 blocking antibody reported unparalleled effectiveness for cancer immunotherapy, in terms of clinical response rates. Nonetheless, the search 
for biomarkers unequivocally associated with clinical efficiency remains a crucial issue to improve patients’ management. Despite its negative role in anti-tumor immunity, PD-1 also 
identifies reactive tumor-infiltrating T cells. Starting from this ambiguous observation, we documented for the first time the existence of melanoma specific T cell clones unable to 
express PD-1. This stable feature was due to the persistent methylation of the PDCD1 promoter. These PD-1neg clones were globally of lower avidity than their PD-1pos counterparts, 
suggesting that in physiological conditions, high affinity specific T cell clones negative for PD-1 expression are not or rarely present in peripheral blood, as they are probably eliminated 
by negative selection, due to a too high reactivity. This strongly suggests the implication of PD-1 in shaping an antigen-specific repertoire. Finally, we demonstrated that PD-1 
blockade during the in vitro selection process of Melan-A specific T cells favored the amplification of higher avidity T cells with dampened PD-1 expression. This phenomenon likely 
occurs in vivo in anti-PD-1 treated patients and may represent a marker of clinical efficiency. These results offer new prospects for monitoring immune responses of cancer patients 
treated with anti-PD-1 antibody and for the selection of optimal effector T cells for adoptive cell transfer treatments.

WS.D.05.2
The microenvironment at the invasive margin between metastatic colorectal cancer tissue and adjacent liver represents a T cell trap and supports tumor survival - an option 
for therapeutic intervention for metastatic colorectal cancer patients

C. S. Falk1, N. Halama2, I. Zörnig2, A. Spille2, C. Kahlert3, C. Brandt4, J. Krauss2, T. Lerchl2, M. Koch3, N. Grabe5, D. Jäger2; 
1Inst. transplant Immunology, IFB-Tx, MHH, Hannover, Germany, 2Dept. of Medical Oncology, NCT, University Hospital Heidelberg, Germany, 3Dept. of Surgery, University Hospital 
Heidelberg, Germany, 4Inst. of Pathology, University Hospital Heidelberg, Germany, 5Tissue Imaging and Analysis Center,, National Center for Tumor Diseases, BIOQUANT, Univ, Germany.

Background: Alterations in the tumor microenvironment have gained interest due to the discovery that its composition results from a complex network of tumor cells, stromal cells 
and infiltrating immune cells (“immune contexture”). In colorectal cancer (CRC) patients, T cells have been found to accumulate at the invasive margin between metastatic tumor 
tissue and adjacent liver. Therefore, we investigated the microenvironment of CRC patients at the protein level.
Material and methods: Liver metastases of colon cancer patients were investigated for their microenvironment at the protein level focusing on the invasive margin as border between 
tumor and adjacent liver.
Results: T cell infiltration into the invasive margin seemed to be mediated first via CXCL9/CXCL10 provided by different macrophages subpopulations. However, both CD4 and CD8 
T cells produced additional chemokines instead of cytotoxic effector molecules of IFN-g which trapped them at this invasive margin. This peculiar chemokine milieu additionally 
stimulated tumor cell proliferation and invasive behavior. In order to counteract this tumor-promoting chronic inflammatory milieu, ex vivo-tissue cultures were treated with an 
chemokine receptor antagonists which led to increased T cell migration into tumor tissue and mediated macrophage activation which resulted in a general anti-tumor effect.
Conclusion: The invasive margin of colorectal cancer into liver tissue represents a unique microenvironment suppressing T cell responses and promoting tumor survival. Breaking this 
chemokine-mediated T cell trap and the tumor-promoting inflammation by specific antagonists may represent a promising strategy for the treatment of metastatic colorectal cancer 
in the future.
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WS.D.05.3
Adenosine receptor 2A blockade increases the efficacy of anti-PD-1 through enhanced anti-tumor T cell responses

P. A. Beavis; 
Peter MacCallum Cancer Centre, Melbourne, Australia.

Immunotherapy is rapidly emerging as a cancer treatment with high potential. Recent clinical trials with anti-CTLA-4 and anti-PD-1/PD-L1 antibodies (mAbs) suggest that targeting 
multiple immunosuppressive pathways may significantly improve patient survival. The generation of adenosine by CD73 also suppresses antitumor immune responses through the 
activation of A2A receptors on T cells and natural killer (NK) cells. We sought to determine whether blockade of A2A receptors could enhance the efficacy of anti-PD-1 mAb. The 
expression of CD73 by tumor cells limited the efficacy of anti-PD-1 mAb in two tumor models, and this was alleviated with concomitant treatment with an A2A adenosine receptor 
antagonist. The blockade of PD-1 enhanced A2A receptor expression on tumor-infiltrating CD8(+) T cells, making them more susceptible to A2A-mediated suppression. Thus, dual 
blockade of PD-1 and A2A significantly enhanced the expression of IFNγ and Granzyme B by tumor-infiltrating CD8(+) T cells and, accordingly, increased growth inhibition of CD73(+) 
tumors and survival of mice. The results of our study indicate that CD73 expression may constitute a potential biomarker for the efficacy of anti-PD-1 mAb in patients with cancer 
and that the efficacy of anti-PD-1 mAb can be significantly enhanced by A2A antagonists. We have therefore revealed a potentially novel biomarker for the efficacy of anti-PD-1 that 
warrants further investigation in patients. Because our studies used SYN-115, a drug that has already undergone phase IIb testing in Parkinson disease, our findings have immediate 
translational relevance for patients with cancer.

WS.D.05.4
T cell receptor sequencing indicates its potential use as predictive biomarker for dendritic cell-based cancer immunotherapy in glioblastoma patients

I. Sloma1, S. Klingenbrunner2, K. Fischhuber2, R. Reitermaier2, S. Efroni1, T. Felzmann2, C. Visus2; 
1Systems Bio Medicine Lab, Bar Ilan University, Ramat Gan, Israel, 2Activartis-CCRI, Wien, Austria.

The specificity of alpha-beta T cells for antigens expressed in tumors depends on the T-Cell Receptor (TCR), which is highly polymorphic and generated by thymic rearrangements of 
TCR a and b-chains.
We hypothesize that the presence of anti-tumor T lymphocytes in tumors can influence the success of immune-therapeutics and could be used as a predictive biomarker for DC-CIT. 
Thus, we performed next generation sequencing (NGS) of all T cells present in tumors of GBM patients of our CIT phase II clinical trial and assessed association with clinical outcome 
and response to DC-CIT.
The repertoire sequencing showed the population complexity of T cell clones in GBM specimens as well as a potential link with response to treatment. All 28 tumors analyzed showed 
high heterogeneity and few shared T cell clones. Tumors displayed narrow repertoires with some clones occupying more than 15% of sequenced T cell receptors in T cells infiltrating 
the tumor. We saw that quantification of clonal population structure using entropy, clonal evenness (Gini index) and the fraction of productive amino acid sequences from the TCR 
sequences in the tumors provide indexes with association to response to DC-CIT. Sequencing of the TCRs in GBM tumors provided quantifiable method to stratify long and short 
survival patients at high accuracy (82,4% and 90,9% respectively).
TCR-sequencing technology in GBM before CIT could assist selecting patients most likely to benefit from DC Vaccination. Further validation of these exploratory studies will allow the 
use of such potential biomarkers as companion diagnosis for DC-CIT.

WS.D.05.5
CAR T cells inflict sequential killing of multiple tumour target cells

A. J. Davenport1,2, M. R. Jenkins1, R. S. Cross1, C. S. Yong1, D. S. Ritchie1,2, J. A. Trapani1, M. H. Kershaw1, P. K. Darcy1, P. J. Neeson1; 
1Peter MacCallum Cancer Centre, Melbourne, Australia, 2Royal Melbourne Hospital, Melbourne, Australia.

Introduction: Adoptive therapy with chimeric antigen receptor (CAR) T cells shows great promise clinically. However, there are important aspects of CAR-T cell biology that have not 
been explored, particularly with respect to the kinetics of: activation, immune synapse formation and tumor cell killing. Moreover, the effects of signalling via the endogenous TCR or 
CAR on tumour cell killing kinetics are unclear.
Method: We developed a novel transgenic mouse (designated CAR.OT-I), in which CD8+ T cells co-expressed clonogenic T cell receptor detecting the ovalbumin peptide SIINFEKL, and 
a scFv specific for human HER2. Primed CAR.OT-I T cells were mixed with SIINFEKL-pulsed or HER2-expressing tumour cells and visualized in real time using time-lapse microscopy.
Results: Engagement via CAR or TCR did not affect cell death kinetics, except that the time from degranulation to detachment was reduced when the CAR was engaged. We showed, 
for the first time, that a subset of individual CAR.OT-I cells kill multiple tumour cells (‘serial killing’), irrespective of the mode of recognition. At low E:T ratios, tumor cell killing rate was 
similar via TCR or CAR ligation over the first 20 hours of co-incubation. However, from 20-50 hours, tumour cell death mediated through CAR became attenuated. This was due to CAR 
down-regulation throughout the time-course.
Conclusion: Our study shows visual evidence (movies) that CAR T cells can serially kill multiple tumour targets in quick succession and provides important insights into CAR-T/tumour 
cell interactions, with implications for single- or dual-receptor-focused T cell therapy.

WS.D.05.6
How do PI3K inhibitors affect the CD8 cytotoxic immune response?

E. Lim, D. R. Soond, K. Okkenhaug; 
Babraham Institute, Cambridge, United Kingdom.

The p110δ isoform of phosphoinositide-3-kinase (PI3K) is primarily expressed in leukocytes, and inhibitors against p110δ have shown promise in clinical trials against human 
leukaemia. However these drugs have not been evaluated in the context of non-haematological solid tumours, where p110δ may play a pivotal role in the tumour immune response. 
We have found that p110δ inactivation in mice confers protection against a range of syngeneic tumours, showing reduced growth and metastasis; moreover p110δ deletion 
specifically in regulatory T cells (Treg) makes this protective effect more pronounced. Unexpectedly, in vitro experiments to investigate the function of cytotoxic T lymphocytes 
(CTLs), thought to be the cell subset chiefly responsible for eliminating tumour cells, have shown that p110δ inactivation results in defective cytotoxicity, as well as a reduced ability 
to respond to antigens of lower affinity. Flow cytometric profiling reveals that p110δ-inactivated CTLs show a less mature phenotype than their wild-type counterparts, notably 
with reduced granzyme B production. We hypothesise that defects in CTLs brought about by p110δ inactivation may be balanced out by a breakdown of Treg-mediated immune 
suppression in vivo, resulting in an enhanced tumour immune response overall.
Acknowledgements: This work is funded by the Cambridge Trust (Yousef Jameel Scholarship) and the BBSRC.

WS.D.06 Stem Cells and Cell-Based Therapy

WS.D.06.1
Pluripotent stem cells varying in a single antigen from recipients elicit upon transplantation cellular and humoral immune responses that can mediate graft rejection

S. Monecke1,2, C. Hamann1,2, L. Elsner1, J. Nolte3, W. Engel3, G. Hasenfuß4,2, A. Mansouri5,6, K. Guan4,2, R. Dressel1,2; 
1Institute of Cellular and Molecular Immunology, University Medical Center, Göttingen, Germany, 2DZHK (German Center for Cardiovascular Research), Partner site Göttingen, Germany, 
3Institute of Human Genetics, University Medical Center, Göttingen, Germany, 4Department of Cardiology and Pneumology, University Medical Center, Göttingen, Germany, 5Max-Planck-
Institute for Biophysical Chemistry, Department of Molecular Cell Biology, Göttingen, Germany, 6Department of Clinical Neurophysiology, University Medical Center, Göttingen, Germany.

Introduction: Pluripotent stem cells (PSCs), including embryonic stem cells (ESCs) and induced pluripotent stem cells (iPSCs), hold great promises for regenerative medicine. They 
might be used to generate cells and tissues for new transplantation therapies to treat, e.g., heart failure. Although it has been suggested that PSCs possess immunosuppressive 
properties, the risk of immune rejection remains a serious problem because it is unlikely that autologous grafts can be produced for every individual patient.
Materials and Methods: To clarify the immunogenicity of PSCs, we engineered mouse ESCs and iPSCs (129Sv, H2b) to express stably Ovalbumin (OVA) for grafting into otherwise 
syngeneic recipients.
Results: The PSCs were able to suppress in vitro the activation of naïve OVA-specific CD4 and CD8-positive T cells from T cell receptor-transgenic OT-I and OT-II mice by exogenous 
antigen and they failed to process and present the endogenous OVA antigen. These findings suggest that PSCs indeed possess immunosuppressive and immunoprivileged properties. 
However, after subcutaneous transplantation into immunodeficient mice, PSCs induced proliferation of adoptively transferred naïve OVA-specific T cells. In immunocompetent 129Sv 
mice, the PSCs were rejected or resulting teratomas were significantly smaller than in immunodeficient mice. The 129Sv recipients developed OVA-specific IgM and IgG-antibodies 
and activated OVA-specific cytotoxic T lymphocytes were found especially in those recipients who rejected the graft.
Conclusions: PSCs are immunogenic in vivo. A single antigen can be sufficient to induce rejection of transplanted PSCs suggesting that therapies using grafts derived from major 
histocompatibility complex (MHC)-matched allogeneic PSCs will likely require immunosuppressive or immunomodulatory treatment.
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WS.D.06.2
Human induced pluripotent stem cells are targets for allogeneic and autologous natural killer (NK) cells and killing is partly mediated by the activating NK receptor DNAM-1

C. Hamann1,2, V. Kruse3, S. Monecke1,2, L. Cyganek3,2, L. Elsner1, D. Hübscher3, L. Walter4,2, K. Streckfuss-Bömeke3,2, K. Guan3,2, R. Dressel1,2; 
1Institute of Cellular and Molecular Immunology, University Medical Center Göttingen, Göttingen, Germany, 2DZHK (German Center for Cardiovascular Research), Partner site Göttingen, 
Germany, 3Department of Cardiology and Pneumology, University Medical Center Göttingen, Göttingen, Germany, 4Primate Genetics Laboratory, German Primate Center, Göttingen, 
Germany.

Introduction: Human induced pluripotent stem cells (hiPSCs) could be used to generate autologous cells for therapeutic purposes, which are expected to be tolerated by the recipient. 
However, iPSC-derived grafts are at risk of giving rise to teratomas in the host, if residuals of tumorigenic cells are not rejected by the recipient.
Materials and Methods: We have analyzed the susceptibility of hiPSC lines to allogeneic and autologous natural killer (NK) cells by 51Cr-release and CD107a degranulation assays. 
Expression of NK cell receptor ligands was analyzed by qPCR and flow cytometry.
Results: IL-2-activated, in contrast to resting NK cells killed hiPSC lines efficiently (P=1.69x10-39). Notably, the specific lysis of the individual hiPSC lines by IL-2-activated NK cells 
was significantly different (P=1.72x10-6) and ranged between 46 % and 64 % in 51Cr-release assays when compared to K562 cells. The hiPSC lines were killed by both allogeneic and 
autologous NK cells although autologous NK cells were less efficient (P=8.63x10-6). Killing was partly dependent on the activating NK receptor DNAM-1 (P=8.22x10-7). The DNAM-1 
ligands CD112 and CD155 as well as the NKG2D ligands MICA and MICB were expressed on the hiPSC lines. Low amounts of human leukocyte antigen (HLA) class I proteins, which 
serve as ligands for inhibitory and activating NK receptors were also detected.
Conclusions: The susceptibility to NK cell killing appears to constitute a common feature of hiPSCs. Therefore, NK cells might reduce the risk of teratoma formation even after 
autologous transplantations of pluripotent stem cell-derived grafts that contain traces of pluripotent cells.
WS.D.06.3
Modulation of microglia responses via mesenchymal stromal cells derived- microvesicles

Y. Jaimes1, Y. Naaldijk1, K. Wenk2, F. Emmrich1,2; 
1Fraunhofer IZI, Leipzig, Germany, 2Institute for Clinical Immunology, Leipzig University, Leipzig, Germany.

Introduction: Microglia are the CNS immune cells and play key regulatory functions in the maintenance of homeostasis. Microglia can also become activated affecting the surrounding 
tissue and leading to neuronal damage. Lately, mesenchymal stromal cells (MSCs) became an attractive source for cell-therapies in the CNS due to their immunomodulatory 
properties. Tracking experiments showed that no MSC-engraftment was required for the induction of recovery. Several studies demonstrated that MSCs shed microvesicles (MVs) 
which present comparable activity to MSCs. Here, we investigated the effect of MSC-MVs in the modulation of microglia responses upon activation with LPS.
Methods: in vitro stimulation of BV-2 cells was performed with MSC-MVs and LPS. Transcript expression of pro- and anti-inflammatory cytokines was evaluated by real-time PCR. 
Effects of MSC-MVs in the cytokine secretion profile of LPS-stimulated microglia cells were assessed by Luminex and ELISA. Cell surface expression of activation markers and cell 
proliferation were assessed by flow cytometry.
Results: Addition of MSC-MVs showed to regulate the activation of BV2 cells. MSC-MVs prevented secretion of pro-inflammatory cytokines such as IL-1β and TNF-α by BV2 cells. Also, 
expression of surface adhesion molecules as CD11b and induced the upregulation of anti-inflammatory cytokines as IL-10 in BV-2 cells compared to cells stimulated with LPS. The 
morphology and proliferation of BV2 cells remained comparable to the controls when co-cultured with MSC-MVs, even in presence of LPS.
Conclusions: Our data shows that MSC-MVs modulate microglia responses towards a rather anti-inflammatory response and highlights the importance of MSC-MVs as potent 
immune modulators.

WS.D.06.4
Mesenchymal stem cells modulate experimental arthritis by inducing an early regulatory adaptive T response

M. Lopez-Santalla1, P. Mancheño-Corvo2, R. Menta2, J. Lopez-Belmonte3, O. DelaRosa2, W. Dalemans4, E. Lombardo2, J. A. Bueren1, M. Garin1; 
1CIEMAT/IIS Fundación Jiménez Díaz/CIBERER, Madrid, Spain, 2TiGenix SAU, Madrid, Spain, 3Farmacros, Albacete, Spain, 4TiGenix NV, Leuven, Belgium.

Introduction: Mesenchymal stem cells (MSCs) are multipotent stromal cells with immunosuppressive properties. They have emerged as a very promising treatment for autoimmunity 
and inflammatory diseases such as rheumatoid arthritis (RA). Recent data have identified that GM-CSF-expressing CD4 T cells and Th17 cells have critical roles in the pathogenesis of 
arthritis and other inflammatory diseases. Although many studies have demonstrated that MSCs can either prevent or suppress inflammation, no studies have addressed so far their 
modulation on GM-CSF-expressing CD4 T cells and on the plasticity of Th17 cells.
Materials and Methods: A single dose of human expanded adipose-derived mesenchymal stem cells (eASCs) were administered to mice with established collagen-induced arthritis 
(CIA).
Results: A beneficial effect was observed soon after the infusion of the eASCs as shown by a significant decreased in the severity of arthritis. This was accompanied by reduce number 
of pathogenic GM-CSF+CD4+ T cells in the spleen and peripheral blood (PB), and by an increase in the number of different subsets of regulatory T cells like FOXP3+CD4+ T cells and 
IL10+IL17-CD4+ T cells in the draining LNs. Interestingly, increase numbers of Th17 cells co-expressing IL10 were also found in draining LNs.
Conclusions: eASCs ameliorated arthritis after the onset of the disease by, reducing the total number of pathogenic GM-CSF+CD4+ T and by increasing the number of different 
subsets of regulatory T cells in draining LNs including Th17 cells expressing IL10. All these cellular responses ultimately lead to the reestablishment of the regulatory/inflammatory 
balance in the draining LNs.

WS.D.06.5
alloCELL: established procedure for donor selection and GMP-compliant manufacturing of cellular products for therapeutic purpose

S. Tischer1,2, C. Priesner1, L. Arseniev1, J. Martens1, L. Goudeva1, H. Heuft1, M. Hallersleben1, C. Figueiredo1, S. Immenschuh1, U. Köhl1,2, R. Blasczyk1,2, B. Maecker-Kolhoff1,2, B. Eiz-Vesper1,2; 
1Hannover Medical School, Hannover, Germany, 2Integrated Research and Treatment Center (IFB-Tx), Hannover, Germany.

Introduction: Patients after transplantation are rendered susceptible to infections and reactivations caused by cytomegalovirus (CMV), Epstein-Barr virus (EBV), human herpesvirus 6, 
adenovirus (ADV), and polyoma virus BK. Shortcomings of conventional therapies have increased the interest in adoptive T-cell immunotherapy.
Material and Methods: The alloCELL lab and registry established a comprehensive protocol to consider clinical requirements of patients at high risk or with failed conventional antiviral 
therapy and obtained the manufacturing license for generating clinical-grade CMV-, ADV-, EBV- and multivirus-specific T-cell products. Donors are defined as eligible if ≥0.03% virus-
specific/IFN-γ+ T cells are detectable. A related or at least 3/6 HLA-A/B/DR-matched alloCELL donor (www.allocell.com) is chosen, if the stem cell donor is not eligible.
Results: Assessment of antiviral T-cell frequencies in donors and patients was done routinely by IFN-γ EliSpot and multimer staining. 13/45 monitored patients failed to respond to 
antiviral treatment and were assigned to receive adoptive T-cell transfer. 20 family, 2 stem cell and 11 alloCELL donors were tested. Clinical-grade CMV-, EBV-, ADV- and CMV/ADV-
specific T cells were generated from family and alloCELL donors. Patients receiving T cells at Hannover Medical School (n=2) were continuously monitored to determine frequency and 
chimerism. None of the patients showed significant infusion-related side effects and both remained free from clinically active viral disease (>6 months).
Conclusion: These data underline the need for (i) accurate monitoring of viral load and antiviral T-cell frequencies in patients, (ii) early selection of suitable T-cell donors and (iii) 
support data about safe application of third-party antiviral T-cell products.

WS.D.06.6
Isolation of antigen-specific TCRs for immunotherapy using an MHC cell library and next generation sequencing

F. K. Lorenz1, C. Ellinger2,3, E. Kieback1, S. Wilde2,3, D. J. Schendel2,3, W. Uckert1,4; 
1Max-Delbrueck-Center for Molecular Medicine, Berlin, Germany, 2Helmholtz-Zentrum München, Munich, Germany, 3Medigene Immunotherapies GmbH, Planegg/Martinsried, Germany, 
4Humboldt University, Berlin, Germany.

Transgenic expression of an exogenous T cell receptor (TCR) endows T cells with new antigen specificity, which then can be used in TCR gene therapy to treat cancer and infectious 
diseases. However, efficient strategies to isolate potent TCRs are still lacking.
We developed an approach to detect and isolate antigen-specific TCRs using a major histocompatibility complex (MHC) cell library and next generation sequencing. To do so, T cells 
of healthy donors were stimulated with antigen-expressing dendritic cells to enrich antigen-specific T cells in vitro. Screening for antigen-specific T cell responses was performed 
using an MHC cell library, which consisted of single MHC-expressing artificial antigen-presenting cells covering all six cognate MHC class I alleles of the T cell donor. Thereby, antigen 
presentation was restricted exclusively to endogenously processed epitopes in the context of a single MHC allele. T cells responding to a specific antigen-MHC combination were 
sorted and TCR gene sequences were analyzed by next generation sequencing. This resulted in the identification of only a few predominant TCR alpha and beta chains, which were 
combined and re-expressed in T cells to reconstitute antigen-specific TCRs.
This approach was successfully applied to isolate and characterize human papillomavirus oncogene E5- and cytomegalovirus (CMV) antigen pp65-specific TCR, which are the basis for 
TCR gene therapy to treat cervical cancer and CMV disease in immune-compromised patients, respectively. We aim to use this approach for the isolation of further virus- and cancer-
specific TCRs to generate a broad panel of therapeutic TCRs for clinical applications.
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WS.D.07 Novel Approaches for Vaccines

WS.D.07.1
Polyethylenimine-based polyplex delivery of self-replicating RNA vaccines

T. Démoulins1, P. Milona1, P. Englezou1, R. Suter1, C. Pichon2, N. Ruggli1, K. C. McCullough1; 
1Institute of Virology and Immunology (IVI), Mittelhäusern, Switzerland, 2Centre de Biophysique Moléculaire, CNRS UPR4301, Orléans, France.

Self-amplifying replicon RNA (RepRNA) are large molecules (12-14kb). Their replicative nature producing several rounds of antigen provide high potential for increasing vaccine 
antigen payloads. However, they are highly RNase-sensitive and inefficiently enter dendritic cells (DCs), an absolute requirement for vaccine design. Encapsulating RepRNA into 
synthetic nanoparticulate delivery vehicles both protects and enhances delivery of RepRNA. Polyethylenimine (PEI)-based polyplexes - successfully employed with small RNA 
molecules, were assessed for delivery of RepRNA, the greater size and complexity of which impacts on both encapsulation efficiency and post-delivery de-compaction. Using RepRNA 
encoding influenza virus hemagglutinin and nucleocapsid, polyplex-formulation protected the RepRNA and provided efficient delivery to DCs. The latter promoted intracellular 
delivery and likely cytosolic translocation leading to RepRNA translation. This efficacy was confirmed in vivo - polyplex-RepRNA complexes induced both humoral and cellular immune 
responses. This work demonstrates for the first time PEI-based polyplexes as efficient delivery vehicles of large, self-amplifying RepRNA vaccines.

WS.D.07.2
Novel combined antigen M2e-NP-HAs is a potential candidate for research and development of universal influenza vaccines

W. Wang, B. Huang, X. Wang, Y. Deng, W. Tan, L. Ruan; 
National Institute for Viral Disease Control & Prevention, Chinese Center for Disease Control and Pr, Beijing, China.

Introduction: Conventional vaccine is highly effective in the general population when well matched to circulating influenza virus strains. However it is difficult to prevent flu epidemics 
or pandemic induced by a new type of influenza A virus. Therefore, universal influenza virus vaccines based on conserved antigens/epitopes of the influenza A virus are urgently 
needed. The hemagglutinin stalk domain, 23-amino acid extracellular domain of matrix 2 (M2e) and the internal nucleoprotein (NP) are highly conserved among influenza A viruses, 
and thus are promising candidate antigens for the development of universal influenza vaccines.
Materials and Methods: We have designed a novel influenza virus immunogen encoding M2e, NP and the first 130-residue of HA2 chain of H3 influenza virus (referred as M2e-NP-HAs) 
for expression in vaccinia virus (Tiantan strain) vector. The protective efficacy of the vaccinia virus recombinant expressing M2e-NP-HAs was tested in BALB/c mice.
Results: We observed an increase in titers of antibody against NP, M2e and HAs and an increase in the number of influenza virus-specific IFN-γ-secreting splenocytes in mice 
immunized with M2e-NP-HAs. More importantly, M2e-NP-HAs induced H3-specific neutralization antibody in mice. BALB/c mice immunized with the recombinant vaccinia virus 
M2e-NP-HAs survived the challenge of lethal dose of influenza virus A/PR/8/34 (H1N1).
Conclusions: The combined immunogen M2e-NP-HAs is a promising candidate antigen for the development of universal influenza vaccines.

WS.D.07.3
Selected TLR agonists improve vaccination outcome in nicotine exposed mice

M. Nouri-Shirazi1, M. Zeng2, B. Bible2, S. Tamjidi2; 
1Florida Atlantic University- Charles E. Schmidt College of Medicine, Boca Raton, FL, United States, 2Florida Atlantic University- College of Medicine, Boca Raton, FL, United States.

Background: There is compelling evidence that smokers are less responsive to vaccines. We reported that both therapeutic and prophylactic vaccines fail to protect and cure animals 
from disease due to nicotine’s suppressive effects on the ability of DCs to generate effector T cells. We also found that defects observed in DC system are reversible and IFN-γ, known 
to be produced by NK cells, is an absolute requirement. Using BALB/c strain, we recently observed that among the several TLR agonists used for vaccination, TLR3 and TLR7/8 but 
not TLR4 and TLR9 agonists effectively recruited NK cells into lymph nodes. Hypothesis: We tested whether the addition of these TLR agonists improve the vaccination outcome 
in nicotine-exposed host. Methods: WT, NK depleted, and IFN-γ deficient BALB/c mice exposed to nicotine were adoptively transferred with T cells specific for OVA antigen and 
their immune responses to vaccine were monitored using flow cytometry and recall assay. Results: Our data show that in contrast to TLR4, TLR3 and TLR7/8 formulated vaccines 
significantly improved the antigen specific memory T cell response in nicotine-exposed mice through NK-independent and -dependent mechanisms, respectively. Interestingly, in 
contrast to CpG-B, TLR9 agonist CpG-C, known to be a robust stimulator of IFN-α secretion by plasmacytoid DC, also improved the vaccination outcome in nicotine exposed mice 
without NK cell recruitment. Conclusion: Our study provides fundamental knowledge that could be applied to further development of current and future vaccines that are also 
effective in smokers. NIH-NIAID 1R03AI103750-01A1

WS.D.07.4
Nanoparticulation of a STING pathway ligand, cyclic di-GMP, enhances cancer immunotherapy against metastatic melanoma

T. Nakamura1, H. Miyabe1, M. Hyodo2, Y. Sato1, Y. Hayakawa2, H. Harashima1; 
1Faculty of Pharmaceutical Sciences, Hokkaido University, Sapporo, Japan, 2Department of Applied Chemistry, Faculty of Engineering, Aichi Institute of Technology, Toyota, Japan.

Introduction: Malignant melanomas escape from immunosurveillance via the loss/down-regulation of MHC class I (MHC-I) expression. Natural killer (NK) cells have the potential 
to function as essential effector cells for eliminating melanomas. Cyclic di-GMP (c-di-GMP), a ligand of the stimulator of interferon genes (STING) signal pathway, can be thought 
as a new class of adjuvant against cancer. However, it is yet to be tested, because technologies for delivering c-di-GMP to the cytosol are required. Herein, we report that c-di-GMP 
efficiently activates NK cells and induces antitumor effects against malignant melanomas when loaded in liposome containing the YSK05 lipid (YSK05-Lip), by assisting in the efficient 
delivery of c-di-GMP to the cytosol.
Materials and Methods: YSK05-Lip loaded with c-di-GMP (c-di-GMP/YSK05-Lip) was prepared by t-BuOH dilution method. Cytokine concentration in serum was measured by ELISA. 
For tumor challenge, B16-F10 cells were used. The activation and infiltration of NK cells was investigated by flow cytometry, immunostaining and RT-PCR.
Results: The intravenous administration of c-di-GMP/YSK05-Lip in mice efficiently induced the production of type I interferon as well as the activation of NK cells, resulting in a 
significant antitumor effect in a lung metastasis mouse model using B16-F10. This antitumor effect was dominated by NK cells. The infiltration of NK cells was observed in the lungs 
with B16-F10 melanomas. These findings indicate that the c-di-GMP/YSK05-Lip induces MHC-I non-restricted antitumor immunity mediated by NK cells.
Conclusions: c-di-GMP/YSK05-Lip represents a potentially new adjuvant system for use in immunotherapy against malignant melanomas.

WS.D.07.5
Dectin-1 activation unlocks IL12A expression and reveals the Th1 potency of neonatal dendritic cells

S. Lemoine1, B. Jaron1, S. Tabka1, L. Majlessi1, P. Tissieres2, C. Leclerc1, R. Lo-Man1; 
1Institut Pasteur, PARIS, France, 2APHP, Hôpital Bicêtre, Kremlin Bicetre, France.

Introduction: The challenge of early life vaccination arises from the particularities of the neonatal immune system, as most vaccines have limited efficacy under 6 months of age, and 
vaccine responses have a strong TH2 bias, partly due to an impaired IL-12p35 transcription. New vaccine adjuvants for Th1 activation rely on TLR agonists, but their translation to 
the field of pediatric vaccines is facing the impairment of neonatal innate TLR responses. We evaluated C-type lectin receptor pathways as an alternative or a coactivator to TLRs for 
neonatal DC activation for Th1 polarization.
Methods: Neonatal monocyte-derived DCs (moDCs) were exposed to various combinations of TLR agonists with or without Dectin-1 agonist. IL-12 and IL-23 responses were analyzed 
at the transcriptional and protein levels following stimulation. The capacity of neonatal moDCs to differentiate naive CD4 Th cells was analyzed. Curdlan was finally tested as an 
adjuvant within a subunit TB vaccine in neonatal mice.
Results: Co-activation through Dectin-1 and TLRs induced robust secretion of IL-12p70 by neonatal moDCs by unlocking the transcriptional control on the p35 subunit of IL-12. Both 
Syk and Raf-1 pathway were involved allowing the differentiation of neonatal naïve T cells toward IFNγ producing Th1 cells. In vivo, a Dectin-1 agonist as adjuvant induced protective 
Th1 responses following vaccination of neonatal mice.
Conclusion: Co-activation of neonatal moDCs through Dectin-1 allows TLR-mediated IL-12p70 secretion and Th1 polarization of neonatal T cells and illustrates the potency of CLR-
related pathways as a relevant target for future adjuvant development for pediatric vaccination.

WS.D.07.6
Mucosal vaccination strategies against Mycobacterium tuberculosis infection

C. Perdomo, A. Vogelzang, A. Kupz, S. H. Kaufmann; 
Max Planck institute for Infection biology, Berlin, Germany.

Mycobacterium bovis BCG is the only licensed tuberculosis (TB) vaccine available for human use. It reduces the incidence of TB during childhood but its variable efficacy in adults calls 
for further interventions. BCG is administered intradermally, resulting in systemic CD4 memory T cells that do not express mucosal homing markers, potentially compromising control 
of subsequent TB infection in the lung. The aim of this project is to develop novel mucosal vaccination strategies which generate protective, local immunity against acute pulmonary 
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infection.
In order to identify how the route of BCG administration affects the differentiation and homing of memory immune cell populations, we investigated the potential of intratracheal 
(i.t) and intranasal (i.n) vaccination. The i.t vaccination led to a significantly greater reduction in the lung bacterial load compared to the subcutaneous BCG vaccinated groups 
following Mycobacterium tuberculosis (Mtb) infection. Both vaccination strategies induced increased number of tissue resident memory (TRM) CD4 and CD8 T cells in the lung airway. 
Furthermore, a higher proportion of those cells expressed CD103, CD69 and CXCR3, which are associated with protective TRM T cell responses and airway localization (Slütter et. al., 
Immunity 2013). In line with recent reports about the importance of tissue and bronchial space resident CD8 and CD4 memory T cells in protection against influenza virus infection 
(Laidlaw et. al., Immunity 2014), ongoing depletion and transfer experiments of sorted T cell populations suggest that vaccine-induced mucosal resident T cell populations are 
required and sufficient to mediate BCG induced protection against challenge with Mtb.

WS.D.08 Solid Organ and Bone Marrow Transplantation

WS.D.08.1
Xenotransplantation combined with bio-signatures - a milestone towards personalized medicine

M. Prchal-Murphy1, S. Fajmann1, A. Schumich2, V. Sexl1, M. N. Dworzak2; 
1University of Veterinary Medicine Vienna, Vienna, Austria, 2Children’s Cancer Research Institute and St. Anna Children’s Hospital, Vienna, Austria.

Introduction: Acute myeloid leukemia is a malignant clonal disorder characterized by an enormous heterogeneity of underlying genetic aberrations accounting for ~20% of acute 
childhood leukemia. Here, we aim to identify individual and/or subtype-specific signaling pathways controlling leukemic cell growth and/or survival. We further aim to find correlations 
between distinct signaling signatures and drug actions in different disease subtypes.
Results: We investigated signaling profiles of leukemic blast cells of 150 pediatric AML cases from various disease subtypes, and identified signaling bio-signatures that are predictive 
of dismal outcome in pediatric AML. In parallel we have defined and fully validated a “phospho-signaling” flow cytometric analysis using relevant markers for intracellular signal 
transduction. Pathway-specific and clinically available compounds were screened in vitro in a cohort of 30 patients. We observed AML subtype specific activity of inhibitors including 
PKC412, Sorafenib, Rapamycin and Ruxolitinib. For an in vivo validation we amplified human patient material by xenotransplantation into NSG mice. We have successfully established 
a reproducible and stable transplantation system that allows testing the responsiveness of individual patient samples to respective treatment.
Conclusions: Taken together we set up a novel and sophisticated tool to study the drug efficacies on individual patient material. This clearly defines a milestone towards personalized 
application of individual drugs out of the constantly growing spectrum of signal inhibitors developed against a multitude of cancer entities.

WS.D.08.2
Human monocyte-derived suppressor cells as an innovative immunotherapy for graft-versus-host disease

N. Janikashvili, M. Samson, A. Gautheron, M. Trad, M. Thébault, M. Ciudad, S. Audia, B. Bonnotte; 
INSERM UMR1098, University of Bourgogne Franche-Comté, Dijon, France.

Introduction: Immunosuppressive cells have been proposed as a promising strategy for treating graft-versus-host disease (GvHD). The goal of our work is to study the therapeutic 
relevance of a new human cell population generated from circulating monocytes referred to as human monocyte-derived suppressor cells (HuMoSC) in clinical conditions.
Materials and Methods: Therapeutic efficacy of HuMoSC, generated ex vivo from human circulating monocytes, was evaluated using a GvHD model of humanized mice (NOD/SCID/
IL2-Rγc

−/−). The immunosuppressive properties of HuMoSC were investigated in presence or absence of immunosuppressive drugs currently used in allogeneic bone marrow or stem 
cell transplantation.
Results: HuMoSC are highly potent at preventing GvHD symptoms as they inhibit the proliferation and activation of autologous and allogeneic effector T lymphocytes in a STAT3 
dependent manner. Of therapeutic relevance, HuMoSC inhibitory function against CD4 and CD8 T cell populations is not affected by anti-inflammatory and immunosuppressive 
agents, such as methylprednisolone, methotrexate and cyclosporine, currently used in clinical practice. In addition to their own anti-inflammatory effects, HuMoSC are endowed 
with the peculiar ability of expending FoxP3+CD8+ and FoxP3+CD4+ Treg populations and of augmenting their regulatory properties even when exposed to anti-inflammatory or 
immunosuppressive drugs. Moreover, HuMoSC sustain long term preservation with unaltered viability and function.
Conclusions: HuMoSC-based cell therapy represents an auspicious targeted approach for GvHD, its efficacy is not altered by the immunosuppressive drugs and, therefore, may take a 
rapid pace toward the clinical implementation.

WS.D.08.3
The involvement of the homing receptors CCR7 and CD62L in the pathogenesis of graft-versus-host disease

F. Herrera1, V. Gomez Garcia de Soria2, I. Portero Sainz1, C. Fernandez Arandojo1, A. Marcos Jimenez1, A. Kreutzmann1, C. Muñoz Calleja1; 
1Hospital de la Princesa, Madrid, Spain, 2Hospital De La Princesa, Madrid, Spain.

Introduction: The pathogenesis of graft-versus-host disease (GVHD) involves migration of donor naïve T cells into recipient secondary lymphoid organs, mediated mainly by CD62L 
and CCR7. We aimed to study the influence of CCR7 and CD62L on donor lymphocytes in the development and severity of GVHD.
Material and methods: This single center study included 98 donor-recipient pairs. Samples were collected prospectively from the apheresis and phenotyped by flow cytometry. CCR7 
and CD62L expression in T-cells were compared between patients who developed acute (aGVHD) or chronic GVHD (cGVHD) and those who did not.
Results: The patients who developed aGVHD and cGVHD were transplanted with a higher percentage of CCR7+CD4+ T-cells and CCR7+CD8+ T-cells compared to the no GVHD group, 
respectively. These data were confirmed when patients were subdivided in degrees of the disease severity. A multivariate analysis confirmed that the percentage of CCR7+CD4+ T-cells 
is a predictive factor of aGVHD whereas the percentage of CCR7+CD8+ T-cells predicts cGVHD. Functional assays supported the role of CCR7+ T-cells in the development of GVHD.
When we compared CD62L levels in CD4+ and CD8+ T-cells before and after the apheresis, we found that this process down-regulated CD62L. Interestingly, when CD62L levels were 
analysed after engraftment, they recovered to baseline.
Conclusions: Our prospective study indicates that the proportion of CCR7+CD4+ and CCR7+CD8+ T-cells in the apheresis could act as a predictive biomarker to both aGVHD and 
cGVHD respectively. Importantly, our study precludes that CD62L it is not a reliable biomarker for the development of GVHD.

WS.D.08.4
In vitro-generated myeloid-derived suppressor cells (MDSCs) prevent murine graft-versus-host disease (GVHD) by inducing type 2 T cells without disabling anti-tumor 
cytotoxicity

J. J. Messmann1, T. Reisser1, F. Leithäuser2, S. Muche1, M. Lutz3, K. Debatin1, G. Strauss1; 
1University Medical Center Ulm, Department of Pediatrics and Adolescent Medicine, Ulm, Germany, 2University of Ulm, Institute of Pathology, Ulm, Germany, 3Julius-Maximillians University 
Würzburg, Institute of Virology and Immunobiology, Würzburg, Germany.

Introduction: Myeloid-derived suppressor cells (MDSCs) are immature myeloid cells preventing versatile T cell functions and might therefore be used as cellular therapy after bone 
marrow transplantation (BMT) to prevent GVHD.
Materials and Methods: MDSCs were generated in vitro by culturing BM cells in the presence of GM-CSF and G-CSF. MDSCs were co-injected with the allogeneic transplant in lethally 
irradiated mice in the presence or absence of syngeneic tumor cells to analyze whether and how MDSCs prevent GVHD and how they influence the graft-versus-tumor (GVT) effect.
Results: MDSCs suppressed alloantigen-specific T cell proliferation in vitro and co-transplantation of MDSCs prevented clinical GVHD and attenuated histological GVHD after 
allogeneic BMT. Importantly, MDSC-treatment did not abrogate the GVT effect since syngeneic thymoma tumor cells were totally eradicated. MDSCs expanded in vivo and 
invaded lymphatic and GVHD target organs. MDSC-mediated GVHD suppression was antigen-independent since transplantation of MHC class I deficient MDSCs prevented GVHD 
development comparable to wild type MDSCs. Although GVHD inhibition was only achieved when MDSCs were present during T cell priming, allogeneic T cells numbers in lymphoid 
and GVHD target organs were not significantly reduced. However, MDSCs skewed allogeneic T cells towards type 2 T cells up-regulating Th2-specific transcription factors and 
cytokines. Polarization towards type 2 T cell immunity was indispensable for GVHD prevention since MDSC-treatment failed to prevent GVHD when allogeneic STAT6-deficient T cells 
unable to differentiate into Th2 cells were transplanted.
Conclusion: MDSC-induced Th2 polarization might be exploited in clinical settings for GVHD prophylaxis while simultaneously maintaining anti-tumor cytotoxicity.

WS.D.08.5
IL-6 dysregulation and graft-versus-host disease: A new therapeutic target

A. Varelias1, G. A. Kennedy1,2, S. Vuckovic1, L. Le Texier1, P. Zhang1, K. H. Gartlan1, G. Thomas3, G. Boyle1, N. Cloonan1, S. D. Olver1, R. D. Kuns1, M. Koyama1, J. Leach1,2, E. Sturgeon1,2, J. 
Avery1,2, P. Reddy4, G. A. Yanik4, A. D. Clouston5, K. P. MacDonald1, B. R. Blazar6, K. R. Cooke7, S. Tey1,2, G. R. Hill1,2; 
1QIMR Berghofer, Brisbane, Australia, 2The Royal Brisbane and Womens Hospital, Brisbane, Australia, 3University of Queensland, Brisbane, Australia, 4University of Michigan, Ann Arbor, MI, 
United States, 5Envoi Pathology, Brisbane, Australia, 6University of Minnesota, Minneapolis, MN, United States, 7John Hopkins University, Baltimore, MD, United States.

Allogeneic SCT (SCT) is a curative therapy for hematological malignancies but is limited by life-threatening complications, primarily graft-versus-host disease (GVHD). Idiopathic 
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pneumonia syndrome (IPS) is an associated, usually fatal, immune mediated non-infectious acute lung injury that occurs in 10% of patients. A number of inflammatory cytokines 
have been linked to the pathophysiology of GVHD and IPS. We observed elevated levels of IL-6 in patients who develop IPS, particularly in those unresponsive to therapy. In 
preclinical models we demonstrate that immune suppression with cyclosporin after SCT limits Th1 differentiation and IFNγ secretion by donor T cells which is critical for inhibiting 
IL-6 generation from lung parenchyma. Thereafter, local IL-6 secretion induces donor alloantigen specific Th17 cells to preferentially expand within the lung and blockade of IL-17A 
or transplantation of grafts lacking the IL-17 receptor prevents disease. Studies using IL-6-/- recipients or IL-6R blockade demonstrate that IL-6 is the critical driver of donor Th17 
differentiation within the lung. Similarly, in patients undergoing SCT, cytokine and pharmacokinetic analysis confirmed transient systemic IL-6 dysregulation in the first month. We 
have completed (n=48) a phase I/II clinical trial of IL-6R inhibition with Tocilizumab powered to detect a reduction in grade II-IV acute GVHD to levels below historical norms (40-60%). 
The incidence of acute GVHD was 12% in recipients of IL-6R inhibition while immune reconstitution was preserved, but qualitatively modified with suppression of pathogenic STAT3-
dependent pathways. Thus IL-6 is the principal dysregulated cytokine generated after SCT and represents an attractive therapeutic target to attenuate transplant complications.

WS.D.08.6
Interplay between donor PD-L1 and recipient PD-1 regulates acute graft rejection after liver transplantation

X. Shi, S. Mancham, B. Hansen, J. de Jonge, L. J. van der Laan, F. Rivadeneira, H. J. Metselaar, J. Kwekkeboom; 
Erasmus MC - University Medical Centre, Rotterdam, Netherlands.

Co-inhibitory pathways fine-tune immune responses by negatively regulating T-cell functions, and are involved in transplant tolerance in experimental animals. Whether interaction 
between the co-inhibitory receptor-ligand pair PD-1 and PD-L1 affects transplant rejection in humans is unknown. Here, we examined the involvement of the PD-1/PD-L1 pathway in 
acute allograft rejection after liver transplantation (LT) in humans. PD-L1 was found to be expressed on hepatocytes, cholangiocytes and along the liver sinusoids in post-transplant 
liver allograft biopsies, and PD-1 is abundantly expressed on graft-infiltrating CD4+ and CD8+ T cells isolated from explanted liver grafts. PD-L1 blockade enhanced the ex vivo 
proliferative responses of graft-infiltrating T cells to allo-antigens. Five single nucleotide polymorphisms (SNPs) within PD-1 and PD-L1 genes were genotyped in 528 LT recipients 
and 410 donors. Associations with both early (≤ 6 months after LT) and late (> 6 months after LT) acute rejection were analyzed using the Cox proportional-hazards regression model. 
Donor PD-L1 rs4143815 (CC/CG versus GG; HR=0.230; 95%CI=0.081-0.654; p=0.002) and recipient PD-1 rs11568821 (AA/AG versus GG; HR=3.739; 95%CI=1.534-9.116; p=0.004) were 
significantly associated with late acute rejections in multivariate analysis. Recipients carrying the PD-1 rs11568821 A allele who were transplanted with liver grafts of PD-L1 rs4143815 
GG homozygote donors showed the highest risk for late acute rejection. We observed that PD-L1 rs4143815 is associated with differential PD-L1 expression on donor-derived hepatic 
dendritic cells upon IFN-γ stimulation. Conclusion: Our data show that the PD-1/PD-L1 pathway regulates allograft rejection in humans, and suggest a critical interplay between donor 
PD-L1 and recipient PD-1.

WS.E.01 Structural Biology and Imaging

WS.E.01.1
An emerging approach for parallel quantification of intracellular protozoan parasites and host cell characterization using TissueFAXS cytometry

M. Schmid1, B. Dufner2, J. Dürk2, J. Dürk2, R. Ecker3, U. Ritter1; 
1University of Regensburg, Institute of Immunology, Regensburg, Germany, 2University of Regensburg, Regensburg, Germany, 3TissueGonostics GmbH, Vienna, Austria.

Characterization of host pathogen interactions is a fundamental approach in microbiological and immunological oriented disciplines. It is commonly accepted that host cells start to 
change their phenotype after engulfing pathogens. Techniques such as real time PCR or ELISA, were used to characterize the genes encoding proteins that are associated either with 
pathogen elimination or immune escape mechanisms. Most of such studies were performed in vitro using primary host cells or cell lines. Consequently the data generated with such 
approaches reflects the global RNA expression or protein amount recovered from all cells in culture. This is justified when all host cells harbor an equal amount of pathogens under 
experimental conditions. However, the uptake of pathogens by phagocytic cells is not synchronized. Consequently, there are host cells incorporating different amounts of pathogens 
that might result in distinct pathogen-induced protein biosynthesis.
Therefore, we established a technique able to detect and quantify the number of pathogens in the corresponding host cells using immunofluorescence based high throughput 
analysis. Paired with multicolor stainings of molecules of interest it is now possible to analyze the infection profile of host cell populations and the corresponding phenotype of the 
host cells as a function of parasite load.

WS.E.01.2
A bioinformatic framework for immune repertoire diversity profiling enables detection of immunological status

V. Greiff, P. Bhat, S. Cook, U. Menzel, W. Kang, S. T. Reddy; 
ETH Zürich, Basel, Switzerland.

Introduction: Lymphocyte receptor repertoires are continually shaped throughout the lifetime of an individual. Thus, they may serve as a fingerprint of an individual’s ongoing 
immunological status (for example, healthy, infected, vaccinated), which entails important implications for immunodiagnostics applications. High-throughput immune repertoire 
sequencing now enables the interrogation of immune repertoire diversity in an unprecedented quantitative manner. However, steadily increasing sequencing depth has revealed 
that immune repertoires vary greatly among individuals in their composition and correspondingly few shared sequences indicative of immunological status (“public clones”) have 
been reported. Disconcertingly, this means that the wealth of information gained from repertoire sequencing remains largely unused for determining the current status of immune 
responses, thereby hampering the implementation of immune-repertoire-based diagnostics.
Materials and Methods: We introduce a bioinformatics repertoire-profiling framework that possesses the advantage of capturing the entire diversity of immunological repertoires as 
opposed to singular public clones. The framework relies on diversity profiles, which preserve the immunological information contained in immune repertoires to a high degree and 
enable sample cross-comparison.
Results: We coupled diversity profiles with machine learning approaches in order to correlate patients’ immunological statuses with their B- and T-cell repertoire data. We could 
predict with high accuracy (≥80%) a wide range of immunological statuses such as healthy, transplantation recipient, and lymphoid cancer suggesting that diversity profiling can 
recover a large amount of immunodiagnostic fingerprints from immune repertoire data.
Conclusions: Our framework enables a systems immunogenomics approach for vaccine profiling and the accurate and early detection of infection.

WS.E.01.3
Visualization of T cell dynamics in the liver by multispectral optoacoustic tomography (MSOT)

M. J. Dudek; 
Institute of Molecular Immunology, Munich, Germany.

The outcome of virus infection in the liver depends on the induction of a functional T cell response. Different antigen presenting cell populations engage in organizing an appropriate 
immune response to the infecting pathogen in the liver. However, little is known on the relative contribution of those cells to the initiation of T cell immunity and the temporo-regional 
dynamics of T cell immunity towards viral infection in the liver. By using multispectral optoacoustic tomography (MSOT) for in vivo imaging we plan to unravel the dynamics of CD8 T 
cell responses against viral infection of the liver in mice. This technology allows signal detection deep within tissues at a resolution of about 100 µm by near-infrared laser pulses that 
are converted into sound waves by contrast molecules such melanin synthesized by tyrosinase, and the near-infrared fluorescent protein 720nm (iRFP720). In vivo visualization of CD8 
T cells was made possible by transduction with recombinant retroviruses coding for iRPF720. iRFP720 expressing T cells could be detected by MSOT in phantom models in vitro and in 
vivo. Furthermore, recombinant adenovirus coding for iRFP720 allowed for visualization of virus-infected hepatocytes in living animals by MSOT technology. Resolution of detection 
is at the level of 1000 cells in vivo and efforts are underway to further improve detection sensitivity. Taken together, genetic labeling of T cells allowed for visualization of T cell immune 
responses by MSOT that will help to unravel the spatio-temporal dynamics of anti-viral immunity in living organisms.

WS.E.01.4
A new reporter system for dissecting the interplay between pathogen physiology and the immune system by intravital 2-photon imaging

P. Formaglio1, S. Heyde1, R. Olekhnovitch2, P. Bousso2, A. J. Müller1,3; 
1Otto-von-Guericke-University, Magdeburg, Germany, 2Dynamics of Immune Responses, INSERM U668, Institut Pasteur, Paris, France, 3Helmholtz Centre for Infection Research, 
Braunschweig, Germany.

Pathogen physiology has a profound impact on the outcome of infections: Growth rate and metabolic activity within the pathogen population are important for persistence during 
chronic infections, and for the establishment of antibiotic resistance. On the other hand, the viability of microorganisms can have dramatic effects on the deployment of immune 
responses. However, it is unclear how immune cell dynamics and pathogen physiology are interconnected, which is mainly due to difficulties in analyzing the two phenomena at the 
same time.
To overcome this knowledge gap, we have developed a genetically encoded fluorescent reporter system for intravital 2-photon microscopy: By expressing photoconvertible 
fluorescence proteins in the pathogen, we are able to determine its proliferation rate at the site of infection from the turnover rates of the photoconverted protein. This permits 
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studying in vivo how the physiological parameters of infectious agents impact on the dynamics of immune cell-pathogen interactions. We can also investigate how pathogen 
physiology is affected by immune effector mechanisms.
Using this system, we could show that control of the intracellular parasite Leishmania major relies not only on direct pathogen killing, but also on non-lethal dampening of pathogen 
proliferation. Furthermore, we were able to characterize the niche of proliferating versus non-proliferating pathogens at the site of infection. Our approach thus provides for the first 
time an insight into how cells of the immune system recognize and influence distinct pathogen physiological states in the on-going infection.

WS.E.01.5
A chimeric protein derived from the major birch pollen allergen Bet v 1 and its homolog Api g 1 exhibits a domain-swapped dimeric arrangement and a fold distinct from its 
parent structures

J. Wortmann1, B. Gepp2, H. Breiteneder2, W. Keller1; 
1Institute of Molecular Biosciences, University of Graz, Graz, Austria, 2Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, 
Medical University of Vienna, Vienna, Austria.

Introduction: Four chimeric constructs were produced based on the scaffold of the celery allergen Api g 1 and selected areas of the birch pollen allergen Bet v 1 (Api-Bet 1 to 4). For 
each of these chimeras, 10-13 surface residues of Api g 1 were mutated to the Bet v 1-specific residues. The chimeric constructs were designed to map conformational IgE-binding 
epitopes specific for Bet v 1. The aim of this work was to study the impact of these mutations on the 3D-structure and the overall fold of the chimeras.
Materials and Methods: All four chimeras were expressed in Escherichia coli and purified by standard chromatographic methods. Crystallization trials of the Api-Bet constructs were 
performed under various conditions. Surface entropy-optimized MBP-fusion constructs were designed and cloned to increase the crystallization probability.
Results: A crystal structure of one chimera was obtained so far. The structure of Api-Bet 1 was determined by molecular replacement. It showed an unexpected domain-swapped 
arrangement in the mutated area causing dimerization via shared complementary beta sheets in the crystal.
Conclusion: The domain-swapped dimeric observed in the crystal structure of Api-Bet 1 deviates from the expected monomeric structure. Further computational and biophysical 
investigations are needed to characterize the destabilization of the parent protein fold.
Supported by FWF grants F4604, F4608.

WS.E.01.6
Mechanism of antibody recognition of neuronal intrinsically disordered protein tau

O. Cehlar1,2, R. Skrabana1,2, M. Novak1,2; 
1Institute of Neuroimmunology of Slovak Academy of Sciences, Bratislava, Slovakia, 2Axon Neuroscience SE, Bratislava, Slovakia.

Introduction: The Alzheimer’s disease associated protein tau is a typical representative of intrinsically disordered proteins (IDPs). Under physiological conditions, tau associates with 
microtubules and regulates their dynamics, whereas during neurodegeneration tau dissociates from microtubules, misfolds and creates insoluble deposits in brain tissue.
Materials and Methods: The monoclonal antibody Tau5 with epitope in proline-rich region of tau protein was used in preparation of co-crystals for X-ray diffraction analysis. The 
kinetics of Tau5 Fab interaction with full length and truncated tau proteins as well as with non-phosphorylated and differently phosphorylated tau peptides was studied by the surface 
plasmon resonance spectroscopy.
Results: The Fab fragment of Tau5 has been crystallized alone and in complex with 30 amino acid long tau peptide 201Gly-Arg230 and both structures were solved to 1.6 Å resolution. 
The complex structure reveals the conformation of 16 residues long tau fragment that is stabilized by intramolecular hydrogen bond. The mechanism of binding was studied by 
comparison of complexed and free Fab structure that changes its paratope conformation to accommodate the disordered tau epitope. The kinetics of binding reveals differences 
between full length tau and truncated tau151-391 4R.
Conclusion: Stable conformation of tau peptide from the complex with Tau5 Fab fragment was solved, that seems to be compromised by tau phosphorylation. Antibody recognition of 
IDP tau is mediated by a substantial rearrangement of the antibody paratope.
Acknowledgement: This work was supported by the Slovak Research and Development Agency under the contract Nos. LPP-0038-09, APVV-0677-12, by VEGA No. 2/0163/13 and 
ICGEB CRP/SVK05-01

JOINT SYMPOSIA

JS.04 Vaccine Development can Benefit from Computational Biology (jointly with IUIS)

JS.04.2
Tuberculosis Vaccines and Biomarkers

S. H. E. Kaufmann; 
Max Planck Institute for Infection Biology, Berlin, Germany.

Tuberculosis (TB) is a health threat of global dimension. Annually ca. 9 million individuals develop this disease, of whom 1/5 dies. At the same time tuberculosis is a challenging 
target for immunologic research since it reflects the outcome of a longstanding co-evolutionary process between the pathogen and the human host. Worldwide 2 billion individuals 
are infected with Mtb, of whom 90% will carry the pathogen lifelong. In 10% of infected individuals TB disease emerges due to dysbalanced immunity. The current vaccine BCG 
prevents disseminated childhood TB but fails to protect against pulmonary TB in all age groups. We have genetically modified BCG to improve its protective efficacy. Our vaccine has 
successfully completed phase IIa trial in newborn in Africa and will now be tested in newborn delivered by HIV+ mothers. Global gene expression profiling has provided deep insights 
into the host response in TB. Biosignatures have been defined which distinguish latent infection without disease from active TB disease. Currently, efforts are undertaken to define a 
prognostic biosignature which can predict risk of active TB disease in healthy infected individuals. Such biomarkers not only provide helpful tools for novel intervention measures in TB 
but also shed light on relevant host mechanisms of protection/pathology.

JS.04.3
Future approaches towards malaria vaccination

I. Bujila1, M. Troye-Blomberg1,2, M. Cherif3, G. S. Sanou3, A. Lennartsson4, I. Nebié3, A. Östlund Farrants1; 
1Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm university, Stockholm, Sweden, 2Department of Molecular Biosciences, The Wenner-Gren Institute, Stockholm 
university, Stockholm, Sweden, Sweden, 3Centre National de Recherche et de Formation sur le Paludisme, Ouagadougou, Burkina Faso, 4Department of Biosciences and Nutrition, 
Karolinska Institutet, Huddinge, Stockholm, Sweden.

Even with recent progress the development of malaria vaccines remains as complex as ever. Developers face challenges, such as lack of correlates with immunity. Therefore, vaccine 
candidates can only be shown to work (or not work) by going through clinical trials. Recently, it was shown that controlled human malaria infections (CHMI) can induce sterile 
protection. This material would be ideal to define biomarkers of importance for immune protection. We have recently started to use another approach in attempts to find biomarkers 
for malaria immunity. The ethnic group Fulani, in Burkina Faso, Mali, and Sudan has in various studies been shown to be less affected by malaria and less parasitized. They exhibit 
higher titers of anti-malarial IgG, increased dendritic-cell activation, unaffected toll-like receptor (TLR) functions and stronger secretion of pro-inflammatory cytokines compared 
to other ethnic sympatric groups. These differences cannot be explained by sociocultural differences or differences in exposure to infective mosquito bites. Attempts to link the 
differences seen to various single nucleotide polymorphisms (SNPs) in various candidate genes, has so far not provided the full explanation to the relative better protection in Fulani. 
We hypothesize an important role of host epigenetic characteristics in the regulation of the protective responses. We are investigating epigenetic mechanisms, such genome wide 
DNA methylation and transcriptome patterns and are relating them to different immunological responses. Data are being compared between Fulani and Mossi adolescents/adults 
infected or not with P.falciparum. We believe that results from there studies will help in vaccine and/or adjuvant development against malaria.

JS.05 T Helper Cell Subsets in Health and Disease (jointly with EAACI)

JS.05.2
Retention of effector T cells in inflamed tissues

V. Julia1, D. D. D. Dombrowicz2, D. Staumont-Sallé2; 
1Inserm, IPMC- Valbonne, France, 2Inserm, Institut Pasteur de Lille, France.

Atopic dermatitis (AD) is a chronic allergic dermatosis characterized by epidermal thickening and dermal inflammatory infiltrates with a dominant Th2 profile during the acute phase, 
whereas a Th1 profile is characteristic of the chronic stage. Among chemokines and chemokine receptors associated with inflammation, increased levels of CX3CL1 (fractalkine) and its 
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unique receptor, CX3CR1, have been observed in human AD. We have thus investigated their role and mechanism of action in experimental models of AD and psoriasis. AD pathology 
and immune responses, but not psoriasis, were profoundly decreased in CX3CR1-deficient mice and upon blocking CX3CL1-CX3CR1 interactions in wild-type mice. CX3CR1 deficiency 
affected neither antigen presentation nor T cell proliferation in vivo upon skin sensitization, but CX3CR1 expression by both Th2 and Th1 cells was required to induce AD. Surprisingly, 
unlike in allergic asthma, where CX3CL1 and CX3CR1 regulate the pathology by controlling effector CD4(+) T cell survival within inflamed tissues, adoptive transfer experiments 
established CX3CR1 as a key regulator of CD4(+) T cell retention in inflamed skin, indicating a new function for this chemokine receptor. Therefore, although CX3CR1 and CX3CL1 act 
through distinct mechanisms in different pathologies, our results further indicate their interest as promising therapeutic targets in allergic diseases.

JS.07 The Mucosal Microbiome in Health and Disease (jointly with SMI)

JS.07.1
Impact of intestinal microbiota in shaping innate immunity

K. McCoy; 
University of Bern, Bern, Switzerland.

Microbial composition and the dynamics of intestinal colonization early in life play an important role in development of the immune system and can critically influence susceptibility 
to a variety of immune-mediated diseases later in life. The increased susceptibility to autoimmune or autoinflammatory diseases over the past several decades often correlates with 
changes in the composition and diversity of the intestinal microbiota. Microbial-derived signals are critical for instructing the developing immune system and conversely, the mucosal 
immune system can influence the microbiota. Perturbations in microbial composition during early life when the immune system is still developing have been demonstrated to be 
particularly important, suggesting a critical window of opportunity for proper conditioning of the immune system. While live microbes are very efficiently contained to mucosal sites, 
systemic exposure to microbial products or metabolites is ubiquitous and exposure to maternal microbiota-derived metabolites can even occur in utero. We have been studying how 
microbial exposure during neonatal and early life shapes the developing innate and adaptive immune system and sets the baseline for a regulated immune system.

JS.07.2
The role of the transcription factor T-bet in gut mucosal responses

G. M. Lord; 
King’s College London, London, United Kingdom.

The nature of the interface of the immune system with the host microbiome is of fundamental importance. The predominant site of this interaction occurs at mucosal surfaces in the 
bowel, although other sites such as the lung are also important. Dysregulation of this symbiotic relationship causes pathology, most notably inflammatory bowel disease (IBD) and 
inflammation-associated colonic cancer. Other diseases such as diabetes, obesity and arthritis have also been linked to an aberrant host-commensal relationship, highlighting the 
critical importance of understanding this complex interaction.
We have previously shown that the transcription factor (TF) T-bet (T-box expressed in T cells, Tbx21) is a central mediator of this host-commensal interaction via expression in colonic 
mucosal dendritic cells. The molecular understanding of this model has been underpinned by the mapping of transcription factor binding sites using genome wide location analysis, 
identifying transcriptional de-repression of the TNF locus as a key initiating event.
We recently identified that the effector functions of specific populations of innate lymphoid cells (ILCs) are controlled by T-bet and have resolved the microbial drivers of mucosal 
inflammation at a specific bacteriological level. ILCs are thought to be one of the most important mediators of mucosal homeostasis in both health and disease and T-bet is a critical 
molecular link between ILCs and dendritic cells (DCs) in the causation of IBD. The recent discovery that the genetic architecture predisposing to IBD in humans maps to the innate 
immune system emphasizes the disease relevance of these data.

POSTER SESSIONS

P.A.11 Lymphocyte Development - Part 1

P.A.11.01
Down-regulation of autoreactive T and B lymphocytes by antibody therapy in humanized murine SCID model of Systemic lupus erythematosus

S. L. Bradyanova1, N. M. Mihaylova2, P. P. Chipinski2, S. H. Chausheva2, T. Velikova3, E. Todorova3, D. Kyurkchiev3, D. Kalinova4, M. Herbath5, J. Prechl5, F. DÁcquisto6, A. Tchorbanov2; 
1Faculty of Biology, Sofia University, Sofia, Bulgaria, 2Institute of Microbiology, BAS, Sofia, Bulgaria, 32Laboratory of Clinical Immunology, University Hospital “St. Ivan Rilski “, Sofia, 
Bulgaria, 43Clinic of Rheumatology, University Hospital “St. Ivan Rilski “, Sofia, Bulgaria, 54Immunology Research Group, Hungarian Academy of Sciences, Budapest, Hungary, 65Centre for 
Biochemical Pharmacology, William Harvey Research Institute, London, United Kingdom.

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by generation of autoantibodies against self-nuclear antigens, glomerulonephritis and 
increased number of self-reactive B and T cells. The protein Annexin A1 (ANXA1), is an endogenous modulator of the immune system and abnormal expression was found on activated 
B and T cells in both murine and human autoimmunity. The purpose of our study is to prove that it is possible to down-modulate the activity of autoreactive T and B cells from SLE 
patients by treating them with a neutralizing monoclonal antibody against ANXA1 in humanized SCID mouse model.
Materials and Methods: The immunomodulatory activity of the therapeutic antibodies was tested in vitro and in vivo. We humanized the SCID mice with human PBMC either from 
healthy donors or SLE patients. FACS was used for the detection of ANXA1 expression, activation markers and apoptosis assay. The levels of anti-dsDNA antibodies in the mice sera 
and the number of dsDNA producing plasma cells were quantified by ELISA, ELISpot and protein array.
Results: The results show that the ANXA1 is expressed by both the B and T cells. Furthermore, we observed reduction in the expression of the activation marekrs CD25/CD69 on T 
lymphocytes incubated with the anti-ANXA1 antibody. Proteinuria and anti-dsDNA levels of animals treated with the antibody showed lowered values during the middle of the course 
of treatment compared to controls treated with PBS only.
Conclusion: Anti-ANXA1 antibody could be used to down-regulate the activity of human autoimmunity in humanized SCID mice.

P.A.11.03
The immature T cell receptor repertoire impairs the neonatal CD8+ T cell response to influenza infection

A. J. Carey1, D. T. Gracias1,2, J. L. Thayer1, Y. M. Mueller1,3, J. L. Hope1,3, P. D. Katsikis1,3; 
1Drexel University College of Medicine, Philadelphia, PA, United States, 2La Jolla Institute of Immunology, San Diego, CA, United States, 3Erasmus University, Rotterdam, Netherlands.

Introduction: To understand the mechanisms that affect neonatal virus-specific CD8+ T cell responses, we developed a clinically-relevant neonatal model where 3-day old C57Bl/6 mice 
were infected intranasally with influenza type A virus strain PR/8/34 (H1N1). Influenza-infected 3-day old mice mount a greatly reduced lung NP(366-374)-specific primary CD8+ T cell 
response when compared to 7-day old and adult mice.
Materials and Methods: Next generation sequencing of sorted, NP(366-374)- specific CD8+ T cells from animals on day 10 post-infection was performed. Next, we performed adoptive 
transfers of both non-transgenic and TCR-transgenic OVA(257-264)-specific (OT-I) CD8+ T cells into influenza-infected hosts.
Results: The top shared NP(366-374)-specific adult clones use public CDR3 sequences. In direct contrast, the neonatal repertoire was unfocused, with shorter CDR3 sequences, 
heterogeneous V family gene usage, and less N1 and N2 insertions. To confirm the role of the TCR in a blunted viral-specific CD8+ T cell response, adoptive transfers of TCR-transgenic 
OT-I cells were done; naïve neonatal and adult OT-I cells expand equally well in neonatal and adult hosts, excluding a suppressive neonatal environment. When we adoptively 
transferred equal numbers of neonatal and adult non-transgenic CD8+ T cells, neonatal cells failed to expand, indicating the sluggish neonatal response to influenza infection is not 
due to a smaller pool of CD8+ T cells.
Conclusions: An unfocused TCR repertoire may be responsible for reduced CD8+ T cell immunity rather than intrinsic signaling defects, a suppressive environment or a smaller pool of 
CD8+ T cells, which could impact the vaccination of neonates.

P.A.11.04
Influence of surrogate light chain non-Ig parts on B-cell development in vivo

I. Wolf1, M. Knoll1,2, S. Simmons1,3, F. Melchers1; 
1Max Planck Institute for Infection Biology, Berlin, Germany, 2Whitehead Institute for Biomedical Research, Cambridge, MA, United States, 3Frontier Research Center, Osaka, Japan.

SLC is formed by the λ5 and VpreB proteins which express at their N- and C-terminus polypeptides, with no resemblance to Ig-domains, the non-Ig parts. I study the influence of the 
non-Ig parts of SLC on migration and residence of CD19-pro/preB-cells, on differentiation to CD19+preBI-cells, and on proliferation and differentiation of large preBII-cells in BM.
Therefore, I transduced Pax5-/-SLC-/-pro/preB-cells with different forms of SLC (w,w/o) non-Ig parts and transplanted them into RAG2-/-mice. All transplanted cell lines reconstituted 
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the CD19-pro/preB cell compartment of BM, indicating that the SLC non-Ig parts have no influence on pro/preB-cells to migrate into BM. However, deletions of VpreB non-Igs appear 
to influence the residence of CD19- pro/preBI-cells, because these cells were found reduced in numbers. Thereafter, I induced B-lymphopoiesis by doxycycline-inducible huPax5 
expression. Again, CD19+preBI-cells were reduced in numbers, whenever the non Ig-parts of VpreB were deleted. Unexpectedly, the CD19+preBI-cells failed to differentiate and did 
not expand in numbers as preBII-cells. Analyses of the rearrangement status of the IgH-chain loci revealed that the Pax5-/-pro/preB-cells already expressed µH-chains of the VH7183 
family. Probably, they inhibited further VH-to DJH-rearrangements by allelic exclusion.
To avoid premature IgH-chain expression I am now establishing a doxycycline-inducible huPax5 expressing, Pax5-/-SLC-/-JHT-/-CD19creKI+/- cell line where the µH-chain is expressed 
at a proper stage of B-lymphopoiesis, after initiation of CD19 expression. Using this model I hope to be able to investigate the influence of the non-Ig parts of SLC as a part of the 
preBCR on the proliferation and differentiation of large preBII-cells in BM.

P.A.11.05
Analysis of antigen-specific responses by high throughput sequencing of the T cell receptor repertoire

T. Oakes1, A. L. Popple2, K. Best1, J. Williams3, R. J. Dearman2, I. Kimber2, B. Chain1; 
1University College London, London, United Kingdom, 2University of Manchester, Manchester, United Kingdom, 3Salford Royal NHS Foundation Trust, Salford, United Kingdom.

Mathematical models of human skin sensitisation, which manifests as allergic contact dermatitis (ACD), are currently in development to improve our ability to predict safe levels of 
human exposure to chemical allergens. To support model development, we have generated quantitative information on the T cell receptor (TCR) clonal repertoire from patients with 
ACD to better characterise the clonality of the sensitiser-induced response.
We have developed a reliable and economical amplification protocol that can be used to characterise the TCR repertoire using high throughput single molecule sequencing.
Blood was drawn from patients diagnosed with ACD to methylisothiazolinone or paraphenylenediamine (NRES Ethics Committee North West - Greater Manchester East [12/
NW/0602]). PBMC isolated from these patients four days after skin patch test were stimulated with a protein-conjugate of the sensitising chemical to expand allergen-responsive T 
cells.
Comparing the TCR repertoire of ex vivo and allergen or control carrier stimulated in vitro samples showed an interesting picture of expanded and non-expanded clones. Deep 
sequencing data correlated well with thymidine incorporation proliferation data obtained from the same samples. Additionally, we were able to distinguish TCR clones that 
expanded following allergen exposure in vitro from clones that expanded following culture with the control carrier or clones that were already very frequent in the ex vivo sample. 
Compared with the TCR repertoire of healthy volunteers we find that the repertoire in allergy patients is more even (lower Gini index), which might be consistent with memory T cells 
extravasating into the skin. This study is funded by Unilever.

P.A.11.06
Deep sequencing of thymic TCR alpha and beta repertoires in identical twins

N. Heikkilä1, R. Vanhanen1, D. Yohannes1, J. Saramäki2, H. Jarva1,3, H. Sairanen1,4, T. P. Arstila1; 
1University of Helsinki, Helsinki, Finland, 2Aalto University, Espoo, Finland, 3HUSLAB, Helsinki University Central Hospital, Helsinki, Finland, 4Helsinki University Central Hospital, Helsinki, 
Finland.

Introduction: The T cell receptor (TCR) repertoire of an individual is created from gene segments in a random recombination process. However, the inherited enzymatic machinery 
may favour certain segments and regulates the insertion of non-germline encoded nucleotides at the segment junctions. Besides, genes involved in antigen presentation and in the 
choice of presented self-antigens also affect the TCR repertoire generation. To study the balance between the stochastic and inherited components we studied thymocytes from a pair 
of identical twins and two unrelated children.
Materials and methods: The thymuses originated from otherwise healthy children (aged 4-8 months) undergoing corrective cardiac surgery. Thymocytes from each individual were 
deep sequenced for their TCR alpha and beta chains by immunoSeq Assay (Adaptive Biotechnologies, Seattle).
Results and conclusions: The diversity of the beta repertoire was smaller (avg. 1,2 million unique nucleotide sequences per sample) than the alpha repertoire (avg. 6,3 million). 
However, the alpha chain recombination is more wasteful as only 31% of alpha chains were productive compared to beta where 80% were productive. Genetics affect the productivity 
of the recombination process, as the proportion of productive chains was more uniform in twins than in controls. All individuals shared an equal proportion of alpha chains and 
productive beta chains. In contrast, the proportion of shared non-productive beta chains was slightly higher between the twins. Accordingly, the nature of the TCR repertoire is 
essentially stochastic but genetics seem to play role in the productivity of the generation process.

P.A.11.07
TCR beta diversity in human thymus

R. Vanhanen1, N. Heikkilä1, J. Saramäki2, P. Arstila1; 
1Department of Bacteriology and Immunology, University of Helsinki, Helsinki, Finland, 2Department of Biomedical Engineering and Computational Science, Aalto University, Espoo, Finland.

Introduction: The human T cell repertoire is established in the thymus. The ability to recognize any of the huge number of potential foreign pathogens demands an enormous 
T cell receptor (TCR) diversity. The specificity of a TCR is primarily determined by the CDR3 loops of the α and β chain variable domains. TCRβ diversity is generated by somatic 
rearrangements of the Vβ, Dβ and Jβ gene segments of the β chain locus. These multiple gene segments allow somatic recombination to encode a huge number of unique TCR 
sequences. In this study we used high-throughput sequencing to measure TCRβ diversity in the human thymus.
Materials and Methods: Thymic tissue was obtained from a 26-day-old boy undergoing corrective cardiac surgery. The total count of thymocytes released from the tissue was 1300 
million. Three samples were sequenced using an Immunoseq TCRB max-depth-sequencing assay.
Results: Total TCRβ sequence reads of the three samples were 45-50 million. There were 3.8-4.0 million productive unique sequences per sample. The overlap between two samples 
was only 12-13%. In total, three samples had 10 million productive unique sequences. We used the Chao2 diversity estimator to estimate the total diversity of the thymus.
Conclusions: Human TCR repertoire estimations are based on sequencing T cell compartments in blood samples, but in this study we sequenced the human thymus and measured 
10 million unique TCRβ sequences. This is a higher number than previously reported. The Chao2 diversity estimator resulted in a lower bound of 46 million unique TCRβ genes in the 
thymus.

P.A.11.08
Trojan, a possible regulator of apoptosis, belongs to a novel protein family

P. Petrov1, R. Syrjänen1, D. W. Burt2, T. Uchida1, O. Vainio1; 
1Institute of Diagnostics, Department of Medical Microbiology, University of Oulu, Oulu, Finland, 2Division of Genetics and Genomics, The Roslin Institute and R(D)SVS, University of 
Edinburgh, Roslin, United Kingdom.

Trojan is a novel, leukocyte-specific protein, cloned from chicken embryonic thymocytes. The molecule is a type I transmembrane protein with an extracellular CCP domain, followed 
by two FN3 domains. Its cytoplasmic tail is predicted to possess a MAPK docking and a PKA phosphorylation site.
Trojan displays differential expression levels on developing thymocyte subpopulations. It is high on double negative and single positive cells, but diminishes from the surface of 
selection-undergoing double positive cells. This expression pattern appears similar to that of apoptosis regulatory molecules (like IL-7Rα and BCL-2). Therefore, we hypothesised an 
involvement of Trojan in the regulation of apoptosis. Our in vitro studies showed that upon apoptosis induction, Trojan expression rises on the surface of surviving cells and gradually 
decreases towards its usual levels as cells recover. The mechanism by which the molecule exerts its function is yet to be elucidated. Cells that overexpress Trojan from a cDNA plasmid 
show elevated steady state levels of intracellular calcium, suggesting the molecule is able to transmit cytoplasmic signals.
Trojan belongs to a novel gene family that includes two other members in chicken (Gallus gallus). One is a receptor-type tyrosine phosphatase and the other a transmembrane protein 
having an ITAM in its cytoplasmic tail. We discovered the family in ten other avian species and determined that the three members had been subjects to contrasting evolutionary 
selection, that likely correlates with their molecular function.
In the presented study we characterised a novel avian leukocyte protein and the evolution of its gene family.

P.A.11.09
Reduced numbers of mature medullary thymic epithelial cells in SKG mice

R. Engelmann, A. Johl, A. Biemelt, B. Müller-Hilke; 
University of Rostock, Institute of Immunology, Rostock, Germany.

Objectives: Murine mutant strains of ZAP-70, such as the SKG mouse, have previously been used to investigate the role of TCR signal strength in shaping the TCR repertoire in the 
thymus. In contrast, the corresponding antigen presenting cells during thymic selection - the thymic epithelial cells (TEC) - have so far been neglected for the SKG mouse.
Methods: We analyzed the TEC compartment of the SKG mouse and strains with wildtype ZAP-70, performing flow cytometry.
Results: The median number of mature mTECs per thymus were 86x10^4, 59x10^4, 31x10^4, 27x10^4 and 5x10^4 for C57BL/6, NMRI, DBA/1, MRL and SKG mice, respectively. At the 
same time, thymic total cell number is the same in all strains which indicates the same thymus size. Thus both, the numbers and percentages of mature mTECs were significantly 
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decreased in SKG mice with a P-value of <0.007 describing the differences for the numbers.
Conclusions: Our results therefore suggest that the mutated ZAP-70 shapes the TCR repertoire twofold: directly via the attenuated TCR signalling emanating from the mutated 
ZAP-70 and indirectly. The latter implies that the reduced TCR signalling during positive selection may result in a reduced expression of RANKL and CD40L, which in turn are required 
for the maturation of the mTECs. A diminished number of mature mTECs will indirectly shape the TCR repertoire as it facilitates evasion of autoreactive T cell clones from negative 
selection for tissue-restricted antigens.

P.A.11.10
Molecular and phenotypical analysis of soluble human CD6 transgenic mice

I. T. Simões1, V. G. Martinez1, E. Carreras1, M. Orta1, M. Mané1, R. Fenutría1, J. Alberola-Ila2, F. Lozano1,3,4; 
1IDIBAPS (Institut d’Investigacions Biomèdicas August Pi i Sunyer), Barcelona, Spain, 2Oklahoma Medical Research Foundation, Oklahoma, OK, United States, 3Servei d’Immunologia, 
Hospital Clínic de Barcelona, Barcelona, Spain, 4Departament de Biologia Cel•lular, Immunologia i Neurociències, Universitat de Barcelona, Barcelona, Spain.

CD6 is a signal transducing membrane glycoprotein expressed in thymocytes, mature T cells, B1-a cells, NK cells, hematopoietic precursors and some brain regions. CD6 physically 
associates to the antigen-receptor complex and co-localizes with it at the centre of the immunological synapse likely modulating the activation/differentiation signals delivered by 
this receptor. This is likely achieved through is adhesive interaction with its ligand, CD166/ALCAM, an adhesion molecule from the Ig superfamily expressed in antigen presenting cells, 
activated epithelia, endothelia and leukocytes.
To further elucidate the in vivo functional role of CD6, we developed transgenic C57Bl/6 mice expressing a circulating soluble form of human CD6 (shCD6). This protein is expected to 
work as a decoy receptor specifically blocking the ligand-receptor interactions mediated by membrane-bound CD6, resulting in a functional knocking-down of this protein. The shCD6 
transgene expression is under the transcriptional control of the lymphocyte-specific promoter from the Lck tyrosine kinase, as well as of the Ig heavy chain enhancer, so this molecule 
will be expressed in T and B cells.
The analysis of heterozygous transgenic mice shows that they express serum shCD6 levels in the ng/mL range and present statistically significant changes in some lymphocyte 
subsets from central and peripheral lymphoid organs. Moreover, significant differences in their immune responses were observed following antigenic challenge with TD/TI 
immunogens and autologous tumour cells.
These data support a relevant role of CD6-mediated interactions in homeostasis of developing and peripheral lymphocyte subsets, thus modulating immune responses.
Supported by AICR(14-1275), Spanish Plan Nacional I+D+i(SAF2013-46151-R) and Portuguese FCT(SFRH/BD/75738/2011).

P.A.11.11
Notch1 signaling regulates intrathymic cell migration

B. Bajoghli1, P. Kuri1, D. Inoue2, N. Aghaallaei2, M. Hanelt1, M. Rauzi1, A. Toyoda3, Y. Taniguchi4, J. Wittbrodt2, M. Leptin1; 
1EMBL, Heidelberg, Germany, 2Heidelberg University, Heidelberg, Germany, 3National Institute of Genetics, Shizuoka, Japan, 4Kyorin University School of Medicine, Tokyo, Japan.

The migration of developing T-cells (thymocytes) between distinct thymic microenvironments is crucial for the orderly sequence of events associated with T-cell development. Upon 
thymic entry, lymphoid progenitors adopt a T-cell fate through activation of Notch1 signaling. Thus far, it has been difficult to follow all developing thymocytes in an entire thymus and 
relate their differentiation steps to their migratory dynamics. To understand thymocytes dynamics in a living organism, we developed multiple transgenic reporter lines in medaka fish 
for the chemokine and chemokine receptors, as well as for rag2 and used them for non-invasive in toto imaging of the entire juvenile thymus. We analyzed the migration of individual 
thymocytes into (and out of) defined areas within the thymus by using advanced confocal microscopy. Next, a medaka notch1 mutant was used to study the migratory behaviour 
and development of T-cells in fish. We found lack of Notch signaling disrupts the architecture of the thymus but does not completely abolish T cell development. It also impairs the 
expression of chemokine receptor, which affects the migratory behaviour and positioning of thymocytes. Taken together, our in vivo study revealed that (1) the migratory behaviour 
of thymocytes within each of the subpopulations is equally heterogeneous and specific migratory behaviours are not associated with particular spatial domains in the thymus. (2) The 
function of Notch1 in T-cell specification is evolutionarily conserved between fish and mammals. (3) We also found a novel role of Notch signaling in cell behavior, beyond the known 
effect of Notch on thymocyte differentiation.

P.A.11.12
Promiscuous gene expression in medullary thymic epithelial cells is a highly coordinated and evolutionary conserved process

K. Rattay, B. Kyewski; 
German Cancer Research Center, Heidelberg, Germany.

Promiscuous expression of self-antigens in medullary thymic epithelial cells (mTECs) is essential for tolerance imposition in the thymus. The molecular regulation of ectopic 
expression of this plethora of tissue-restricted antigens (TRAs) is still poorly understood. Promiscuous gene expression (pGE) is characterized on the one hand by inclusion of a broad 
range of TRAs and on the other hand by its mosaic patterns, whereby each antigen is only expressed in 1-3% of mTECs at a given point in time. This mosaic pattern at the single cell 
level faithfully adds up to the full repertoire of self-antigens at the population level. It remains still unclear how and when these mTEC-specific pGE patterns become established in 
the first place, how they are maintained along mTEC differentiation and to which extent stochastic and/or deterministic principles apply. The transcriptional heterogeneity of mTECs 
precludes analysis of these issues at the population level hence we reduced this complexity to the level of mTEC subsets expressing a particular TRA. Such TRA-selected co-expression 
groups represented minor fractions of the mouse mTEC compartment, showed various degrees of mutual overlap, mapped to different stages of mTEC development and features 
were conserved between mouse and human. Applying an unbiased single cell sequencing approach, we extended these findings to show that the mouse mTEC population represents 
a composite of multiple co-expression groups. These results document that pGE is an evolutionary conserved and highly regulated rather than a stochastic process.

P.A.11.13
Murine medullary thymic epithelial cells express peptidylarginine deiminases and citrullinated proteins

R. Engelmann, A. Cordshagen, A. Johl, A. Biemelt, B. Müller-Hilke; 
University of Rostock, Institute of Immunology, Rostock, Germany.

Objectives: We assessed the expression of peptidylarginine deiminases (PAD) and citrullination in medullary thymic epithelial cells (mTEC) as a prerequisite for the negative selection 
of citrullin-specific T cells in the thymus.
Methods: Medullary TECs were FACS sorted, their mRNA isolated and the expression of Pad genes was analyzed by quantitative PCR. Citrullination was detected by 
immunofluorescence on thymic cryosections.
Results: Pad2 and Pad4 are the main Pad isoforms expressed in mature mTECs of the mouse and their expression levels are comparable to that of Ins2, which was here used as a 
reference for promiscuous gene expression. The expression of PADs was in line with the presence of citrullinated proteins in mTEC areas of the thymi.
Conclusions: We here show that the prerequisites for negative selection of citrullin-specific T cells in the thymus of the mouse are given. Autoimmune reactions towards citrullinated 
peptide antigens are therefore likely to result from defects in the peripheral tolerance. It remains to be investigated whether this holds true for the human thymus, as well.

P.A.11.14
The role of HDAC2 in T cells

T. Preglej1, L. Göschl1,2, L. Andersen1, P. Mathias3, C. Seiser4, W. Ellmeier1; 
1Division of Immunobiology, Institute of Immunology, CePII, Medical University of Vienna, Vienna, Austria, 2Division of Rheumatology, Internal Medicine III, Medical University of Vienna, 
Vienna, Austria, 3Friedrich Miescher Institute for Biomedical Research, Basel, Switzerland, 4Max F. Perutz Laboratories, Vienna Biocenter, Medical University of Vienna, Vienna, Austria.

The interplay of histone acetylation and deacetylation serves as a key regulatory mechanism in T cell development and function by modulating cellular gene expression. The dynamic 
changes in the acetylation of core histones are mediated through the activity of two large families of antagonistic proteins, namely histone acetyltransferases (HATs) and histone 
deacetylases (HDACs), which modify chromatin structure through transfer of acetyl-groups to and from lysine residues of histones, respectively. Moreover, HATs and HDACs 
also act on non-histone targets regulating protein activity, stability, localization and protein-protein interaction. The application of HDAC inhibitors (HDACi) revealed important 
immunological processes and T cell functions that are dependent on the activity of HDACs. To date, 18 individual HDACs have been identified that act in numerous cellular pathways, 
frequently through their repressive influence on gene transcription. However, the specific roles of individual HDAC family members in T cells are still subject of ongoing research.
Our group previously demonstrated that HDAC1 controls the magnitude of a Th2-type inflammatory response by modulating cytokine expression in effector T cells. During the last 
years we showed that conditional deletion of HDAC1 in T cells leads to enhanced airway inflammation and increased Th2 cytokine production and that HDAC1 controls antiviral 
immune responses. However, the role of the highly HDAC1-related HDAC2 protein in T cells is only poorly understood. Here we aim to elucidate the role of HDAC2 in T cells. Results of 
our ongoing studies will be presented.
Supported by FWF (P26193)
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P.A.11.15
GABPβ2 inhibitory effect on IL7R expression

B. Shamloo1, B. Atasever1,2, L. Behmoiras1, E. Deniz3,1, J. Eryilmaz1,4, B. Erman1,3; 
1Sabanci University, Istanbul, Turkey, 2Uskudar University, Istanbul, Turkey, 3Sabanci University Nanotechnology Research and Application Center (SUNUM), Istanbul, Turkey, 4SANKO 
textile, Bursa, Turkey.

IL7R plays an important role in lymphocyte activation and the development of T and B lymphocytes. GA-binding protein (GABP), an ETS family transcription factor, regulates the 
expression of the il7r gene. GABP is composed of two distinct proteins: GABPα and GABPβ, which form a heterodimer. GABPα binds to DNA with its DNA binding domain (DBD), 
while GABPβ contains a Transcriptional Activation Doman (TAD) and Ankyrin repeats for protein-protein interaction. GABPβ has 2 isoforms: GABPβ1L and GABPβ2. GABPα and 
GABPβ1L together increase the activity of the IL7R promoter; on the other hand, there is little known about the role of GABPβ2 in IL7R expression. Sequence conservation between 
GABPβ1L and GABPβ2 is very high, therefore GABPα -GABPβ2 heterodimerization is likely. We generated homology models of the GABPβ2 protein and found that the C-terminus 
of GABPβ2, encoded by the last exon plays an important role in IL7R gene regulation. We infected 3B4.15 (Murine T hybridoma) cell lines with GABPβ2 shRNA, GABPβ2 cDNA 
(full-length), and GABPβ2 cDNA (lacking the last exon). To induce IL7R expression in these cells we treated with Dexamethasone and assessed the amount of surface IL7R by Flow 
Cytometry. We found that GABPβ2 plays an inhibitory role in IL7R expression, and the last exon of this protein is critical for regulation. Moreover, we identified global GABPβ2 targets 
by determining the differentially expressed genes in GABPβ2 silenced cells in a microarray experiment. We conclude that GABPβ2 is an important negative regulator, controlling 
tissue specific T lymphocyte gene expression.

P.A.12 Antigen Receptor Signalling

P.A.12.01
Regulation of the Th2 dependent immune response by Swiprosin-1/ EFhd2

D. Reimer1, V. Wiesmann2, T. Wittenberg2, D. Mielenz1; 
1Division of Molecular Immunology, University of Erlangen-Nuremberg, Erlangen, Germany, 2Image Processing and Medical Engineering Department, Fraunhofer Institute for Integrated 
Circuits IIS, Erlangen, Germany.

Swiprosin-1/EFhd2 (EFhd2) is a calcium-binding and actin-bundling adaptor protein. EFhd2 deficient mice that were generated in our lab display accelerated and enhanced germinal 
center (GC) responses after challenge with sheep red blood cells or the helminth Nippostrongylus brasiliensis (N.b.) and respond strongly with IgE. To complement this, EFhd2-/- mice 
develop in vitro after IL-4 dependent stimulation more IgE positive germinal center like B cells than wildtype mice. This effect becomes even stronger in the presence of IL-4 and 
IL-5. Cytoskeleton-mediated mechanisms of the germinal center reaction involve the formation of immunological synapses, spreading of B-lymphocytes over antigen-presenting 
cells and B cell migration. In particular IgE positive B cells exit GC early. We thus speculated that EFhd2 has a regulatory function in actin-dependent migration and spreading of 
activated B cells, which might also influence IgE positive B cells. However, EFhd2 had no effect on the total F-actin content of primary B cells after BCR activation. On the other hand, 
unstimulated EFhd2-/- B cells show a reduced adhesion area compared to wildtype B cells on anti-BCR antibodies. In contrast, LPS activated B cells from EFhd2-/- mice spread faster 
on anti-BCR antibodies. In summary our data indicate that the mechanism of how EFhd2 regulates GC reactions is likely the regulation of cell spreading, which could influence antigen 
presentation and synapse formation. In the future, we will analyze cytoskeletal pathways and morphology downstream of IgE as well as IL-5 mediated signaling.
This work is funded by the Transregional Collaborative Research Centre TRR130 to D.M.

P.A.12.02
Transcriptional control of SLAMF1 gene in B-cells

L. V. Putlyaeva1, A. M. Schwartz1, M. Covic1, K. V. Korneev2, I. E. Vorontsov1,3, K. A. Akulich4, S. E. Dmitriev1,2,4, O. L. Polanovsky1, D. V. Kuprash1,2; 
1Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russian Federation, 2Faculty of Biology, Lomonosov Moscow State University, Moscow, Russian 
Federation, 3Vavilov Institute of General Genetics, Russian Academy of Sciences, Moscow, Russian Federation, 4Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State 
University, Moscow, Russian Federation.

Introduction: SLAMF1 (CD150) is a member of a family of costimulatory receptors expressed on a variety of hematopoietic cells. SLAMF1 is highly expressed on mature activated 
lymphocytes and is involved in germinal centre formation together with other costimulatory molecules and characteristic TFH cytokines such as IL-6, IL-21 and IL-23.
Materials and methods: We used 5’-RACE, qRT-PCR and data mining to estimate relative abundance of SLAMF1 mRNA isoforms in human B-cell lines; luciferase reporter assays 
to measure activity of promoter and enhancer regions , as well as translation activity of specific mRNA isoforms; bioinformatics, ChIP and pull-down assays to assess binding of 
transcription factors to DNA.
Results: Human SLAMF1 gene contains a number of binding sites for relevant transcription factors in the functionally important promoter region driving expression of functionally 
significant short mRNA isoforms, and at least two potent transcriptional enhancers. Mutations of either Sp1, Stat6, IRF4, NFkB or PU.1 predicted sites resulted in a statistically 
significant but modest decrease in the promoter activity; in contrast, EBF1 promoter mutant lost almost 90% of the activity. In addition, each of the two enhancers also contained 
strong EBF1 binding sites.
Conclusions: EBF1 is crucial for SLAMF1 gene expression in human B cells. Interestingly, mouse SLAMF1 gene critically depends on EBF1 as well, however there is no EBF1 site in the 
promoter, and introduction of human EBF1 binding sequence into the homologous position further increases the activity of mouse SLAMF1 promoter. The study is supported by grant 
14-25-00160 from Russian Science Foundation.

P.A.12.03
CIN85 as a novel marker for X-chromosome-linked antibody deficiency in humans

B. Keller1, M. Shoukier2, K. Schulz3, K. Warnatz1, J. Wienands3; 
1Center for Chronic Immunodeficiency (CCI), Freiburg, Germany, 2Institute of Human Genetics, Göttingen, Germany, 3Cellular and Molecular Immunology, Göttingen, Germany.

Defective signal transmission from the B cell receptor (BCR) can compromise B lymphopoiesis and the production of serum immunoglobuline. Recently, the ubiquitously expressed 
adaptor Cbl-interacting protein of 85 kDa (CIN85) was identified as a BCR signal effector in cell culture models and primary mouse B cells. Furthermore, CIN85 has been implicated 
in the development and regulation of T cells. We now detected an almost complete deletion of the human CIN85 gene (SH3KBP1) on the X-chromosome in two male siblings, who 
presented with early onset of bacterial infections. Both brothers showed defective antibody production albeit to a different extent. One boy had a selective IgM/IgG4 deficiency while 
the other lacked all immunolglobulin isotypes and died upon a septic shock. The composition and cellularity of peripheral B and T cell compartments in the IgM/IgG deficient patient 
conformed to standard values. The different T cell subsets responded normally to TCR/CD28 ligation in a variety of biochemical and cellular read out systems. By contrast, CIN85-
negative B cells showed highly specific signaling defects. They failed to activate the NF-κB pathway due to BCR activation whereas cell responses to CpG, PMA or CD40 ligation were 
unaffected by the mutation. Further support was obtained by in vitro cell culture systems. In summary, loss of the ubiquitous adaptor CIN85 in humans is associated with antibody 
deficiency that is most likely caused by a B cell-intrinsic activation defect.

P.A.12.04
The guanine-nucleotide exchange factor Vav1 controls Ca2+ mobilization in antigen-activated B cells

C. Hitzing, N. Engels; 
Institute of Cellular and Molecular Immunology, Göttingen, Germany.

Engagement of the B cell antigen receptor (BCR) initiates the activation of B lymphocytes and their subsequent differentiation into antibody secreting plasma cells. A hallmark of 
BCR activation is the generation of membrane lipid-derived second messengers and a following increase in the cytosolic Ca2+ concentration. Defects in this pathway cause antibody 
deficiencies in humans and mice. The molecular mechanisms that control BCR-induced second messenger generation are not completely understood, however, genetic mouse models 
implicated a role of Vav guanine-nucleotide exchange factor family members in that process. Here, we analyzed the role of Vav1 in human B cells. Using the TALEN mutagenesis 
technology we have generated a human B cell line deficient for Vav1 and characterized its role in BCR-proximal signaling processes. We find that Vav1 is an essential component for 
BCR-induced Ca2+ mobilization, which cannot functionally be replaced by Vav2. To identify the mode of operation of Vav1 in the BCR signaling cascade we performed mutational 
analyses of Vav isoforms. The results show that several interaction domains of Vav1 are required to control BCR-induced Ca2+ mobilization, whereby especially the N-terminal 
Calponin homology and the C-terminal Src homology 2 domain are indispensable for Vav1 function.
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P.A.12.05
The 3-phosphoinositide-dependent kinase-1 targeting drug BX795 promotes interleukin-2 but shuts off T helper 1 and 2 cytokine secretion upon activation of allergen-specific 
T cells

P. A. Tauber1, M. R. Candia1, D. Trapin1, A. Neunkirchner1,2, W. F. Pickl1,2; 
1Institute of Immunology, Center of Pathophysiology, Infectiology and Immunology, Medical University, Vienna, Austria, 2Christian Doppler Laboratory for Immunomodulation, Center for 
Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

BX795, an inhibitor of 3-phosphoinositide-dependent kinase-1 (PDK-1), was examined for its effects on viability, allergen-specific activation, growth and factor production of major 
mugwort (Artemisia vulgaris) pollen allergen-specific T lymphocytes derived from double transgenic allergy mice. Proliferation and T cellular activation were determined by measuring 
3H-thymidine uptake and evaluation of CD69, CD25, CD154 and CD49e expression on CD3+CD4+ T cells. Factor production was determined by multiplexing of supernatants after T cell 
activation with titrated amounts of allergen. Using the IC50 dose for proliferation inhibition, viability of BX795-treated splenocytes was not affected. Furthermore, BX795 treatment 
did not cause negative effects on activation marker expression studied. Noteworthy, BX795 almost completely inhibited IFN-γ secretion (72.9±10.0%, p<0.01) early on (24 hours) and 
inhibited IL-4 (88.5±6.4%, p<0.05), IL-13 (75.9±8.8%, p<0.001) and IL-10 (80.8±13.1%, p<0.001) secretion at 48 hours. Moreover, at 48 hours BX795 partially inhibited IL-5 (36.5±24.4%, 
p<0.05) and TNF-α (45.7±25.5%, p<0.05) secretion with maximal inhibition seen after 72 hours (70.6±15.5%, p<0.001 and 68.0±17.8%, p<0.05, respectively). BX795 did not influence 
IL-17 and GM-CSF levels, however, it significantly stimulated IL-2 secretion at 48 and 72 hours (2.4±0.7-fold, p<0.01 and 4.7±1.4-fold, p<0.001 respectively). Other substances tested 
exerting a similar degree of proliferation inhibition did not stimulate but drastically inhibited IL-2 secretion. In summary, BX795 specifically shuts-off Th1 and Th2 cytokines while it 
strongly stimulates interleukin-2 secretion. A potential clinical application is currently being evaluated in in vivo experiments using double transgenic allergy mice.
Supported by the Austrian Science Fund SFB-F4609-B19, DK-W1248-B13 & Christian Doppler-Research Association and Biomay AG

P.A.12.06
Selective immunosuppressive effects of chloroquine and hydroxychloroquine in CD4+ T-cells

R. L. Schmidt1, F. Ratzinger1, S. Jutz2, P. Steinberger2, W. Pickl2, K. Schmetterer1; 
1Department of Laboratory Medicine, Vienna, Austria, 2Institute of Immunology, Vienna, Austria.

The anti-malarial drugs chloroquine and hydroxy-chloroquine have immunomodulatory potency which is therapeutically harnessed in rheumatic diseases such as systemic lupus 
erythematodes and rheumatoid arthritis. However, the exact mechanisms of action on immune cells have not been fully described. Consequently, we assessed the influence of these 
substances on highly purified human CD4+ T-cells. We pre-incubated T-cells with chloroquine at concentrations of up to 10 µM which leads to intracellular accumulation of drug levels 
comparable to oral therapy in rheumatic diseases. Following activation with anti-CD3/anti-CD28 agonistic antibodies, chloroquine treated T-cells were suppressed in proliferation 
as well as secretion of cytokines. Interestingly, suppression of cytokine secretion did not affect Th2 cells. These effects were due to specific inhibition of activation since no decrease 
in cellular viability could be detected in chloroquine treated T-cells. In restimulation experiments, we determined that the effects of chloroquine were reversible after removal of the 
substance. Using Jurkat reporter cell lines expressing a green fluorescence protein (GFP) under control of either the NFAT, NF-kB or AP-1 promoter, we observed that chloroquine 
specifically inhibited AP-1 promoter activity while NFAT and NF-kB activity were not influenced. Along those lines, activity of the MAP-kinases ERK and p38 as well as mTOR signaling 
were not affected by chloroquine. First preliminary data suggest that phosphorylation of c-Jun is reduced in chloroquine treated T-cells. In conclusion, we describe immunosuppressive 
functions of chloroquine on purified CD4+ T-cells and propose that inhibition of AP-1 activity is the main molecular mechanism of this effect.

P.A.12.07
A novel, label-free technique to monitor the integrated cellular response of immunocompetent cells

I. Kurucz1, B. Peter2,3, A. Erdei1,4; 
1HAS-ELTE, Immunology Research Group, Budapest, Hungary, 2HAS, Centr for Energy Reasearch, Inst Techn Physics and Materials Science, Budapest, Hungary, 3Doctoral School of 
Molecular- and Nanotechnologies, Univ Pannon, Veszprem, Hungary, 4Department of Immunology, Eotvos University, Budapest, Hungary.

Introduction: Development and adjustment of the responses of immunocompetent cells to various triggers is usually studied via assays which use specific labelling and focus on 
measuring single functional endpoints rather than integrated cellular responses. Resonant waveguide grating (RWG) biosensor is an optical biosensor that enables noninvasive, 
integrative measures of cell signaling based on the dynamic mass redistribution (DMR) of living cells caused by different stimuli. So far mainly monolayers of transfected cells were 
studied, we aim to apply this technique to monitor the response of non-adherent immune cells.
Materials, and Methods: Epic BenchTop system was employed. Human B-cell lines were seeded on 384 well biosensor microplates. B cell receptor was ligated with different anti-
human IgM preparations, the FcγRIIb receptor via aggregated human IgG. The shift of outgoing (resonant) wavelength value was recorded in picometers (Δ pm).
Results: We were able to detect dose-dependent, specific DMR responses in B-cells applying concentration ranges of stimuli similar to what used in various experiments. The quality of 
these responses could be differentiated based on the ligated receptors and the responses were interfered with each other in simultaneous applications.
Conclusion: We demonstrate for the first time that activation of immune cells can be followed by label-free way using optical sensors. As different immune cells in a living organisms 
are usually affected by several stimuli simultaneously, using real time detection of an integrated cellular response have the prospect to deconvulate complex interfering signaling. 
Support: Momentum program: HAS

P.A.12.08
Studies of immunological synapse formation and downstream signaling events using imaging flow cytometry

H. R. Pugsley1, S. Seth2, K. Eberhart2, S. Friend1, P. Morrissey1; 
1Merck Millipore, Seattle, WA, United States, 2Merck Millipore, Darmstadt, Germany.

Interaction between antigen-specific T cells and antigen presenting cells (APC) cognate ligand involve reorganization of the cytoskeleton and recruitment of adhesive and signaling 
molecules to the site of intercellular contact. Sustained adhesion of T cells to APCs and formation of the immunological synapse after T cell receptor stimulation are required for 
the antigen-specific response. One way to measure an immunological synapse is by fluorescently labeling the molecules that have been recruited to the synapse and imaging by 
fluorescence microscopy. However, immunological synapses are rare and therefore difficult to analyze objectively and statistically by traditional microscopy methods. To overcome 
these problems, we employed imaging flow cytometry to objectively collect imagery of large numbers of cells. In this study, Raji B cells loaded with Staphylococcal enterotoxin B 
(SEB) were incubated with human T cells to create T cell-APC conjugates. Cells were stained in various combinations for CD3, CD19, Actin, LFA-1, Lck and NFkB. Using image-based 
parameters we report the frequency of conjugates with an organized immunological synapse in an objective and statistically significant manner, evaluate the specific location of the 
adhesion and signaling molecules LFA-1 and Lck within the immunological synapse complex, and measure the nuclear localization of NFkB in the T cell.

P.A.12.09
Different potency of macrolide antibiotics in their potential to inhibit CD4+ T-cell activation

F. Ratzinger1, M. Kim1, R. Schmidt1, K. Goldhahn2, B. Klösch2, W. F. Pickl3, K. G. Schmetterer1; 
1Department of Laboratory Medicine, Vienna, Austria, 2Ludwig Boltzmann Cluster for Rheumatology, Balneology and Rehabilitation, Vienna, Austria, 3Institute of Immunology, Vienna, 
Austria.

Macrolides are a group of antimicrobial agents with immunomodulatory properties, showing beneficial clinical effects in inflammatory disorders of the respiratory system. 
Recently, we have described that azithromycin potently inhibits activation of CD4+ T-cells by FKBP12-independent inhibition of mTOR activity. Accordingly, we evaluated the 
immunosuppressive potential of other commonly used macrolide antibiotics, namely erythromycin, josamycin, roxithromycin and spiramycin. Following pre-incubation with titrated 
concentrations of these substances, CD4+ T-cells were activated using agonistic anti-CD3/anti-CD28 antibodies. Subsequently, proliferation and cytokine production were measured. 
Similarly, phosphorylation of the mTOR downstream target S6RP as well as direct inhibition of mTOR kinase activity using an in vitro kinase assay were assessed. These studies 
revealed remarkable differences in the immunosuppressive potency of macrolide antibiotics. Compared to azithromycin, josamycin and spiramycin showed a similar dose-dependent 
inhibition profile in proliferation assays, while erythromycin even at high doses had only minor effects. Along those lines, erythromycin had no effect on S6RP phosphorylation 24 
hours after activation, although in vitro kinase activity of mTOR was potently inhibited. In contrast, josamycin and spiramycin showed no intrinsic mTOR inhibitory potential. In 
conclusion, we describe marked differences in the immunosuppressive potential of macrolide antibiotics, which may be due to different pharmacokinetics and different targets of 
suppression.
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P.A.12.10
Rapid multiplex analysis of lipid raft components with single cell resolution

P. Schatzlmaier, J. B. Huppa, H. Stockinger; 
Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria.

Lipid rafts, a distinct class of highly dynamic cell membrane microdomains, are integral to cell homeostasis, differentiation and signalling. Biochemical analysis of lipid raft 
components usually involves cell lysate fractionation via sucrose density gradient ultracentrifugation, demonstrating raft-association of important T-cell receptor signalling molecules 
as well as stimulation-induced alterations in raft composition. Current protocols are laborious, time-consuming and need a large number of cells, thus complicating the examination 
of rare cells, developmentally heterogeneous cell populations or weakly raft-associated factors. Here we present a fast and reliable method, which is based on the passage of cells 
through a detergent gradient at low g centrifugation, requiring little starting material and effort. Our protocol enables multidimensional and sensitive flow cytometric quantitation of 
raft-resident proteins with single cell resolution, e.g. prior and post stimulation of the T-cell receptor. Thus it is possible to precisely assess membrane components from a few cells in 
complex isolates as well as their dynamics due to cell signalling, differentiation, and mutation.
Supported by the Cell Communication in Health and Disease (CCHD) PhD Program.

P.A.12.11
Characterization of the CD22 and Siglec-G interactomes

S. Mrotzek1, A. Böser2, B. Warscheid2, L. Nitschke1; 
1Friedrich-Alexander University of Erlangen, Erlangen, Germany, 2Albert-Ludwigs University of Freiburg, Freiburg, Germany.

CD22 (Siglec-2) and Siglec-G are inhibitory co-receptors of the B-cell receptor (BCR). While CD22 is the dominant inhibitor in B2 cells, Siglec-G is important to regulate B1 cell 
activation. Upon BCR stimulation ITIMs in the cytoplasmic tail of CD22 and Siglec-G become phosphorylated resulting in signaling pathways that lead to a decreased calcium-flux in 
the B-cell and therefore an inhibition of the BCR signaling. Some CD22 binding partners, like SHP-1 have already been identified, whereas little is known about Siglec-G signaling.
To identify new binding partners, the DT40 cell line, a chicken B-cell line lacking endogenous Siglecs, was transfected with CD22 or Siglec-G cDNAs. The expression of the respective 
Siglec and its functionality have been confirmed. In this approach CD22 and Siglec-G are c-terminally fused to a Twin-Strep-Tag which allows one-step high-affinity purification of the 
tagged molecule and its interaction partners. Via SILAC-method (stable isotope labeling with amino acids in cell culture) and mass spectrometry (MS) analysis we aim to find new 
binding partners of the two proteins. These data will be obtained by comparing stimulated and unstimulated DT40 Siglec-transfectants to untransfected DT40 cells as a negative 
control. The samples will be cultured in different media containing “light” (Lys0/Arg0), “medium”(Lys4/Arg6) or “heavy” (Lys8/Arg10) amino acid isotopes. The incorporation of the 
different isotopes will lead to a calculable mass shift. Therefore the interactomes of the samples can be distinguished from each other and quantified in one MS run. Furthermore 
these results will be confirmed in similar experiments with primary murine cells.

P.A.12.12
A cell membrane permeable phosphopeptide of Grb2 associated binder (Gab1) modulates B cell activation by interacting with SHP2 phosphatase

E. Szarka1, D. Szili1, Á. Kertész1, J. Varga2, Á. Garai2, G. Gógl2, A. Alexa3, T. Janáky4, G. Váradi4, G. Tóth4, A. Reményi3, G. Sármay1; 
1Department of Immunology, Eötvös Loránd University, Budapest, Hungary, 2Department of Biochemistry, Eötvös Loránd University, Budapest, Hungary, 3Institute of Enzymology, Research 
Centre for Natural Sciences, Hungarian Academy of Sciences, Budapest, Hungary, 4Department of Medical Chemistry, University of Szeged, Szeged, Hungary.

The multisite docking protein Gab1 plays essential role in growth factor, cytokine- and antigen receptor signaling. Gab1 has several tyrosine motifs that get phosphorylated upon 
cell activation and serves as a platform for SH2 domain containing molecules. One of the main binding partners of Gab1 is SHP-2; the intimate interaction activates the phosphatase. 
SHP-2 by activating the Erk pathway may play a positive role in signaling, additionally, its role is crucial in many hematological malignancies and cancer.
Our purpose is to develop small molecule modulators based on the sequence of Gab1 to interfere with SHP2 activity.
First we identified the proteins that bind to Gab1 N terminal phosphopeptide, GDKQVEY(p)LDLDLD from B cell lysate. This phosphopeptide selectively binds PLCγ and SHP2. 
We analyzed the interaction between phosphopeptides and the SH2 domains of SHP-2 and found that the N terminal SH2 domain binds GDKQVEY(p)LDLDLD with one order of 
magnitude higher affinity as compared to the C terminal domain. In the contrary, the C terminal phosphopeptide of Gab1 (DERVDY(p)VVVDQQK) binds only to the C terminal SH2 
domain.
Comparison of the phosphopeptide-unbound and bound crystal structures of N terminal SH2 domain suggests that Tyr66 have a critical role in the allosteric activation of the 
phosphatase domain. Binding of GDKQVEY(p)LDLDLD to the N terminal SH2 domain enhances SHP2 phosphatase activity in vitro, furthermore, cell membrane permeable form of 
this phosphopeptide inhibits B cell proliferation.
Conclusion: Blocking of GAB1-SHP2 interaction may be an efficient strategy to interfere with pathological SHP2 activation.
Supports: OTKA60760, Peter Pazmany program.

P.A.12.13
Contact-dependent and -independent mixed lymphocyte cultures result in different phenotypes of responder CD4+ T cells and cell-derived vesicles

A. S. Revenfeld, A. Elbæk, K. Varming; 
Department of Clinical Immunology, Aalborg University Hospital, Aalborg, Denmark.

Introduction: It is known that many types of immune cells exchange surface proteins and other molecules, bestowing new functional phenotypes on the recipient cells. The acquisition 
process can be facilitated either through direct cell contact or by small cell-derived vesicles. The process is important for cellular communication, possibly relating to immune 
amplification, suppression, and tolerance. In the present study, we investigated the impact of direct cell contact on the phenotype of responder T cells and vesicles in a mixed 
lymphocyte culture (MLC).
Materials and Methods: Two allogeneic MLCs were generated; 1) With contact between responder and stimulator cells; 2) The two cell populations were separated by a membrane 
with 0.4 m pores, allowing only for the exchange of vesicles and soluble factors. On day 6, the phenotype of the responder CD4+ T cells was determined by flow cytometry. For 
multiplexed phenotyping of the produced vesicles a newly developed protein microarray (EV Array) was applied.
Results: There were contact-dependent differences in the phenotypes of both cells and vesicles. For the responder CD4+ T cells, a number of regulatory molecules were differentially 
expressed, including CTLA-4 and PD-1. The produced vesicles were also differentially enriched with several molecules, such as TNFRI and CD3.
Conclusions: The differences observed between the contact-dependent and –independent MLCs point to the production of different responder T cell subsets with particular 
functionalities, possibly related to immune tolerance. Moreover, the differential vesicle phenotypes from the MLCs also suggest distinct functions. Future studies will elucidate the 
nature of these functional consequences.

P.A.12.14
Study of electrical activity and vesicular exocytosis during activation of human T lymphocytes

E. Petrovcikova1, K. Pfisterer2, M. Hotka1, I. Zahradnik1, V. Leksa1; 
1Slovak Academy of Sciences, Bratislava, Slovakia, 2MUW, Vienna, Austria.

Electrical activity of the plasma membrane is essential for cellular functions. For example, changes in membrane potential of neurons and muscle cells play a major role in the spread 
of neuronal excitation. However, much less is studied the role of the electrical activity of the plasma membrane upon activation of T lymphocytes. The main theme of our project is to 
contribute to the understanding of the molecular machineries at the plasma membrane of T cells in the first moments after stimulation of the T-cell receptor (TCR). In our work, we 
combine biophysical techniques (patch clamp), with confocal microscopy, flow cytometry and biochemical approaches. The study includes also an analysis of vesicular exocytosis, the 
importance of which in the T-cell activation has been more and more appreciated. We are just in the beginning of our project, however, our first results have revealed the role of CD222 
(the mannose 6-phosphate/insulin-like growth factor 2 receptor - M6P/IGF2R), the major endosomal transporter and vesicular protein, in controlling the electrical activity of the 
plasma membrane upon activation of T lymphocytes.
This work was supported by the FWF - Austrian Science Fund (P22908) and VEGA - Slovak Grant Agency (2/0063/14).

P.A.12.15
Specific suppression of CD4+ T-cell proliferation and metabolic activity by the tryptophan metabolite picolinic acid

J. Prodinger1, G. Greiner1, F. Ratzinger1, R. Schmidt1, G. Hörmann1, S. Jutz2, P. Steinberger2, W. F. Pickl2, K. G. Schmetterer1; 
1Department of Laboratory Medicine, Vienna, Austria, 2Institute of Immunology, Vienna, Austria.

Tryptophan metabolites such as kynurenine (KYN), 3-hydroxyanthranilic acid (3-OH-AA) and picolinic acid (PA) are key mediators of immunosuppression by cells expressing the 
tryptophan-catabolizing enzyme indoleamine-2,3-dioxygenase (IDO). However, studies on the influence of tryptophan metabolites on CD4+ T-cells have so far only focused on the 
effects of KYN and 3-OH-AA. Consequently, we assessed the influence of PA on cell viability, proliferation, cellular metabolism, cytokine secretion and production and up-regulation of 
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surface markers following in vitro activation with agonistic anti-CD3/anti-CD28 antibodies. In contrast to KYN and 3-OH-AA, PA showed no cytotoxicity in CD4+ T-cells, even at highly 
suppressive concentrations. Exposure to PA suppressed proliferation and metabolic activity in a dose-dependent manner. In contrast, T-cell functions requiring protein synthesis, 
such as cytokine secretion and cell surface marker up-regulation, were not or only weakly inhibited by PA. In restimulation experiments, we could observe that PA-exposure induced a 
state of deep anergy, which could not be overcome by supplementation of exogenous IL-2. Exposure to PA had no effect on major signaling pathways of T-cells activation such as the 
NF-kB, NFAT and AP-1 signaling modules as well as the mTOR pathway. Similarly, activation-induced up-regulation of c-Myc was unaffected by PA. However, we found that exposure 
to PA resulted in a significantly reduced phosphorylation of c-Myc at Ser62, which regulates c-Myc transcriptional activity. In conclusion, PA selectively inhibits proliferation and 
metabolic activity in T-cell. These functional effects are mediated by inhibition of c-Myc phosphorylation, a regulatory principle that has so far not been described in CD4+ T-cells.

P.A.12.16
Angiopoietin-1 and -2: Full and differential agonists of human neutrophil biological activities

M. G. Sirois1, E. Dumas1, D. Chaar1, S. Lavoie1, P. Neagoe1, P. P. McDonald2, M. White1; 
1Montreal Heart Institute, Montreal, QC, Canada, 2Université de Sherbrooke, Sherbrooke, QC, Canada.

Introduction: We reported the expression of angiopoietin receptor Tie2 on human neutrophils and the capacity of both angiopoietins (Ang1 and Ang2; 1 pM - 1 nM) to induce pro-
inflammatory activities in neutrophils, such as PAF synthesis, CD11b/CD18 and migration. We reported differential effects between Ang1 and Ang2 at higher concentration (10 nM) on 
the capacity of Ang1, but not Ang2, to induce interleukin-8 (IL-8) synthesis and release. In addition, Ang1-mediated IL-8 release increased neutrophil viability. Herein, we addressed 
whether Ang1 and/or Ang2 could modulate the synthesis and release of other cytokines.
Materials and Methods: Neutrophils were isolated and purified from venous blood of healthy donors free from medication for at least 10 days.
Results: Basal neutrophil synthesis and release of macrophage inflammatory protein-1 beta (MIP-1β; CCL4) was undetectable from 0 to 6 hours post-stimulation with Ang1 or Ang2 
(10 nM). Ang1, but not Ang2, was able to induce MIP-1β synthesis (+310%) and release (+388%) by the neutrophils upon 24-hour stimulation. Pretreatment with inhibitors of PI3K, 
p38MAPK, p42/44MAPK and NF-κB signalling pathways abrogated the capacity of Ang1-mediated MIP-1β synthesis and release. Phosphorylation analyses were performed to 
confirm the capacity of Ang1 to activate corresponding pathways and the capacity of the aforementioned inhibitors to prevent their activation. The capacity of Ang1 to promote MIP-
1β DNA transcription and mRNA translation into protein was confirmed by using actinomycin D and cycloheximide respectively.
Conclusion: Our study is the first one to report that Ang1 can induce MIP-1β mRNA, protein synthesis and release from neutrophils.

P.A.12.17
Ligands for inhibitory and activating NK cell receptor in T, B and myeloid acute childhood leukemia

M. V. Martínez-Sánchez1, J. F. Pascual-Gázquez2, L. Gimeno-Arias1, A. M. Galera-Miñarro2, M. M. Bermúdez-Cortés2, M. Blanquer-Blanquer3, A. M. García-Alonso1, J. M. Moraleda-Jiménez3, 
J. L. Fuster-Soler2, A. Minguela-Puras1; 
1Immunology Service. Hospital Clínico Universitario Virgen de la Arrixaca. Instituto Murciano de Investigación Biomédica, El Palmar-Murcia, Spain, 2Oncology Service. Hospital Clínico 
Universitario Virgen de la Arrixaca. Instituto Murciano de Investigación Biomédica, El Palmar-Murcia, Spain, 3Haematology Service. Hospital Clínico Universitario Virgen de la Arrixaca. 
Instituto Murciano de Investigación Biomédica, El Palmar-Murcia, Spain.

Introduction: NK cell function is tuned by inhibitory (iRec) and activating (aRec) receptors. NK cells sensing the loss of self-HLA-I and through inhibitory KIR can eliminate tumor cells. 
aRec such as NKG2D recognizes MICA/B and ULBPs proteins, whereas DNAM-1 (CD226) specifically recognizes poliovirus receptor (CD155) and Nectin-2 (CD112).
Patients and methods: The expression of ligands for iKIR (HLA-I and HLA-C) and aRec (CD112, CD155, ULBP1 and MICA/B) was evaluated in 36 acute childhood leukemia at diagnosis 
(24 B-ALL, 6 T-ALL and 6 AML) using FACSCanto flow-cytometer on bone marrow tumor cells and on residual lymphocytes as a control for normal/basal expression. HLA-I and HLA-C 
expression was normalized as ratio (%) of mean fluorescence intensity (IMF) on tumor cells / IMF on control cells.
Results: The expression of ligands for iKIR was significantly lost in T-ALL (40% and 26%, respectively for HLA-I and HLA-C) but maintained for HLA-I or slightly decreased for HLA-C in 
B-ALL (123.6% and 73%) and AML (109% and 67.5%) compared to normal lymphocytes (p<0.01, T-ALL vs B-ALL or AML). In contrast, the expression of aRec ligand was significantly 
(p<0.05) lower in T-ALL blasts (MFI: 159, 163, 125 and 27), than in B-ALL (IMF: 1643, 129, 188 and 45) or AML (IMF: 3902, 1013, 494 and 63) for CD112, CD155, ULBP1 and MICA, 
respectively.
Conclusion: The differential expression of ligands for NK cells inhibitory and activating receptors between B-ALL, T-ALL and AML acute childhood tumour cells, could potentially 
condition NK cell antitumor response on these types of tumours.

P.A.12.18
NKG2D variability in patients with cutaneous malignant melanoma

L. Gimeno1, H. Martínez-Banaclocha1, M. Bernardo-Pisa1, J. Bolarin1, M. Muro1, R. López-Hernández1, L. Marín2, B. Las Heras Ferre1, M. Moya-Quiles1, A. Minguela1, A. Mrowiec1, I. Legaz1, 
M. Martinez-Sanchez1, J. Frias3, A. García-Alonso1, M. Álvarez-López1, J. Martínez-Escribano3, J. Campillo1; 
1Immunology Service.Hospital Clinico Universitario Virgen de la Arrixaca.Servicio Murciano de Salud-IMIB, El Palmar-Murcia, Spain, 2Department of Hematology, University Hospital., 
Salamanca, Spain, 3Dermatology Service.Hospital Clinico Universitario Virgen de la Arrixaca.Servicio Murciano de Salud-IMIB, El Palmar-Murcia, Spain.

Introduction: Natural killer (NK) cells are believed to be involved in the immune response against melanoma. NKG2D (activating) and NKG2A (inhibitory) are C-type lectin NK cell 
receptors located in the natural killer complex (NKC) region 12p13.2-p12.3, that play a critical role in regulating NK activity. Previously, it has been described, in a Japanese population, 
an association between polymorphisms in NKC region, including NKG2D gene and NKG2A promoter, and susceptibility to cancer development.
Objective: To analyze the NKC region 12p13.2-p12.3 polymorphism in melanoma disease in a Spanish Caucasian population.
Methods: 233 melanoma patients and 200 healthy controls were included in the study. Seven single nucleotide polymorphisms (SNPs) covering NKG2D gene (NKC3, 4, 7, 9, 10, 11, 12), 
and one SNP of NKG2A promoter (NKC17), were genotyped by a TaqMan 5´Nuclease Assay.
Results: An association between the eight SNPs analyzed and the risk of developing cutaneous melanoma was not found.
Data of NKC region genotyping were also used to identify haplotype blocks (Hb-1 and Hb-2) by linkage disequilibrium analysis. In contrast to the Japanese population, NKC-17, in our 
population, was not in linkage disequilibrium with SNPs NKC3, 7, 11 and 12 (Hb1 block).
No association was observed with melanoma disease when the most frequent haplotypes, both from Hb1 or Hb2 blocks, were considered. However, a significantly increased 
frequency of the third most frequent haplotype from block Hb2 was found in melanoma patients compared with controls (P=9.4x10-5; Pc<0.05).
Conclusions: Our results suggest that NKG2D polymorphism may have an effect on cutaneous melanoma susceptibility.

P.A.12.19
Scavenger receptor type A-mediated expression of CCL21 in spleen and lymph nodes

T. Kim1,2, C. Kim1,3, H. Bae2, J. Kwak1,3; 
1Immune-network Pioneer Research Center, Ajou University Medical Center, Suwon 443-380, Korea, Republic of, 2Department of Physiology, College of Medicine, Dong-A University, Busan 
602-714, Korea, Republic of, 3Department of Pharmacology, School of Medicine Ajou University, Suwon 443-380, Korea, Republic of.

Proper migration and maturation of DCs are essential for inducing immunity. Ideal activating agent to induce DC maturation and migration in vivo has not been identified yet. In this 
study, the systemic administration of SR-A agonist, fucoidan to mice induced maturation and migration of adoptively transferred wild type (SR-A+/+) but not SR-A-depleted (SR-A-/-) 
bone marrow-derived DCs (BM-DCs) in spleen, Peyer’s patch (PP) and lymph nodes (LNs). Even SR-A+/+ BM-DCs failed to migrate to spleen, PP and LNs in SR-A-KO mice. CCL21 was 
expressed at significantly higher levels in spleen of mice given fucoidan than LPS. The blockade of TNFα in splenic cell cultures by specific antibodies significantly but partially reduced 
the secretion of CCL21 by fucoidan-simulated total splenic cells. Finally, co-injection of fucoidan and SR-A+/+ but not SR-A-/- BM-DCs achieved higher T cell proliferation compared to 
co-injection of LPS and SR-A+/+ BM-DC. These results suggest that DCs migrate to lymphoid tissues via SR-A-dependent production of CCL21 and maturation of DCs.

P.A.13 Antigen Processing and Presentation - Part 2

P.A.13.01
Changes in the immunological properties induced by glycofullerenes and nanohorns

M. Palomares Jerez1, T. Fernandez Duarte1, A. Muñoz2, B. Illescas2, M. Nazario2, R. Maria Jose1, G. Luisa1, R. Javier3, T. Maria Jose1, M. Cristobalina1; 
1IBIMA-HRUM, Malaga, Spain, 2Department of Organic Chemistry Faculty of Chemistry, Universidad Complutense de Madrid, Spain, 3Glycosystems Laboratory Institute for Chemical 
Research (IIQ), CSIC Universisdad de Sevilla, Spain.

Introduction: The glycofullerenes and nanohorns are very promising structures as they provide a spherical presentation of carbohydrates. These structures have been recently 
described and used to interact with macromolecules that are highly specific for carbohydrates. The physico-chemical properties of them are essential in the modulation of immune 
responses and for instance in the field of immunotherapy.
Materials and Methods: The compounds are soluble structures based on hexaadducts of C60 with different carbohydrates. These structures are constituted with 12, 36 and 120 
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mannoses, fucose or galactose. We analyse changes in the dendritic cell maturation and T cell proliferation in the presence of these structures at concentrations of 5 and 50 µM by flow 
cytometry.
Results: The glycoconjugates, independently of the carbohydrate in the structure, did not show any cytotoxicity. The degree of DC maturation was analyzed by expression of the 
specific cell surface markers: CD83, CD86, CD80 and HLA-DR. The higher effect was induced by nanohorns than for glycofullerenes which significantly increased the expression of all 
markers.
We investigated changes in the proliferative response of T lymphocytes. There was a low T cell proliferation for glycofullerenes but an increased proliferation of cytotoxic T cells and 
NK cells after incubation with nanohorns. All these data indicate that the nature of the structure cause changes in the immunological response.
Conclusions: These compounds could be a platform for vaccine displays, with the ability to enhance the delivery of antigen/allergen to antigen presenting cells inducing a Th1 
response that could be beneficial for immunosuppression therapy.

P.A.13.02
Controllable mitogenic response by peptidoglycan-activated macrophages loaded on laser micro-structured Si scaffolds

E. Katsoni1, I. Zerva1, C. Simitzi1,2, A. Ranella2, E. Stratakis2, I. Athanassakis1; 
1Biology Department, University of Crete, Heraklion, Greece, 2Institute of Electronic Structure and Laser (IESL), Foundation for Research and Technology, Heraklion, Greece.

Introduction: There is a need to overcome the side effects caused by adjuvants used in second generation vaccines. To this extent, the present work combined in vitro and in vivo 
manipulations to develop biomaterials allowing natural antigen-loading, presentation in vitro and further activation of the immune response in vivo using 3 dimensional laser micro-
textured Si scaffolds loaded with macrophages activated with peptidoglycan aiming to develop a mitogenic response.
Materials and methods: T and B mouse lymphocytes were cultured in vitro for 24 and 96h in the presence of macrophage loaded Si scaffolds activated with Micrococcus luteus 
insoluble peptidoglycan. Additionally, macrophage loaded Si scaffolds activated with peptidoglycan were implanted in 2-month old male Balb/c mice and removed 7 days later, while 
mice were sacrificed 1 month later. The immune cell populations in spleen were examined by immunofluorescence followed by flow cytometry analysis. Blood collection from 7 up 
to 30 days allowed the detection of IgG and cytokine production by ELISA, while Scanning Electron Microscopy was used for the visualization of scaffold-adhered macrophages and 
lymphocytes interactions.
Results: An increase of CD4+ and CD19+ spleen cells was observed in both in vivo and in vitro manipulations as well as an increase of IL-2, IL-10 and IFN-γ levels in the serum. No 
statistically significant changes were observed in antigen non-specific and antigen-specific IgG production.
Conclusion: The proposed technology, including peptidoglycan-seeded macrophages loaded on 3 dimensional laser-micro-textured Si scaffolds, by non-specifically stimulating CD4 
and CD19+ cells could replace adjuvants in the second generation vaccine processes.

P.A.13.03
Anti-tumor response elicited by the necrotic tumor cell-stimulated macrophage

X. Yuan; 
The Affiliated Hospital of Dalian University, Dalian, China.

In a previous study, we demonstrated that necrotic cells can induce CD14−/CD68+ peritoneal macrophage to proliferate and high level express CD86 molecules. In order to determine 
whether the necrotic tumor cell stimulated macrophages(Necrotic tumor cells stimulated macrophages, NTCSM) could elicit specific immune response, mice were immunized with 
the necrotic H22 tumor cell lysate stimulated macrophages and the specific immune responses against the same tumor challenge were examined. Results revealed that peritoneal 
macrophages incubated with H22 tumor cell lysate had higher expression of CD86 molecules on their cell surface. Vaccination of mice with NTCSM, significantly inhibits tumor 
formation and progression. In addition, the splenocytes obtained from mice vaccinated with NTCSM produced high levels of IFN-γ and IL-2 and shown specific cytotoxic activity 
against H22 tumor cells when stimulated with H22 tumor cells. Our results indicated that NTCSM could elicit specific anti-tumor response in vivo.

P.A.13.04
Destruction of glycosylating enzymes is necessary for functional MHC class I

M. Jongsma1, V. Blomen2, M. Raaben2, P. van Veelen3, R. Plomp3, T. van der Heijden2, L. Janssen2, G. Janssen3, A. Mulder3, F. Claas3, M. Griffioen3, M. Heemskerk3, M. Wührer3, T. 
Brummelkamp2, J. Neefjes2, R. Spaapen1,2; 
1Sanquin Research, Amsterdam, Netherlands, 2The Netherlands Cancer Institute, Amsterdam, Netherlands, 3Leiden University Medical Center, Leiden, Netherlands.

The highly polymorphic MHC class I (MHC-I) presents peptides derived from self and non-self proteins to be potentially recognized by T cells. This ability renders MHC-I molecules 
crucial for the priming and effector phase of T cell mediated immune responses under pathological conditions. To further understand the MHC-I biology, we identified an 
intramembrane cleaving peptidase, SPPL3, as a novel regulator of human MHC-I using a state-of-the-art genome-wide haploid screen. We genome-modified cell lines using CRISPR/
Cas9 and found that CD8 T cell clones produced less IFN-gamma against cells completely knockout for SPPL3, indicating that SPPL3 is physiologically relevant for CD8 T cell immunity. 
Moreover, this effect was fully dependent on the proteolytic activity of SPPL3.
To elucidate the molecular connection between SPPL3 and MHC-I, we investigated the knockout cells in more detail. As expected, SPPL3-knockout cells showed reduced MHC-I cell 
surface staining similar to known components of MHC-I antigen presentation like Tapasin and ERp57. However, this effect was solely witnessed using the widely used conformation 
dependent MHC-I specific antibodies W6/32 or G46-2.6 and not various other antibodies, suggesting SPPL3 induces a structural MHC-I change. Since the former two antibodies bind 
closely to the N-glycosylation site of MHC-I, we targeted the glycosylation pathway using several inhibitors and siRNAs. These assays revealed that SPPL3 functions as an inhibitor 
of a specific glycosylation pathway that has the ability to deteriorate MHC-I function. In conclusion, we have identified SPPL3 as a novel regulator of functional MHC-I antigen 
presentation by affecting glycosylation.

P.A.13.05
Evasion of immune system response by Microsporidia infection: modulation of MHC-I expression and antigenic presentation

C. Hurtado, I. Silvela, J. Aguilar, A. Magnet, F. Izquierdo, S. Fenoy, C. del Aguila; 
Universidad San Pablo-CEU, Madrid, Spain.

Microsporidia are intracellular obligate parasites that are a source of morbidity and mortality in humans.
Due to the fact that E.cuniculi modulates the immune system response by the pathway of apoptosis and cellular cycle, the objective of this study was the elucidation of the possible 
evasion of immune system.
The expression of MHC-I in cellular plasma membrane was analysed by flow cytometry. The experimental data established a reduction of MHC-I .The next aim was to demonstrate 
that this would inhibit the antigenic presentation; so we studied the activity of Cytotoxic T lymphocytes by analysis of the expression of CD25, in the plasmatic membrane of this cells 
in co-culture with the target cells infected by microsporidia. A reduction of CD25 induced by E.cuniculi was observed
Afterwards, the mechanism by wich E.cuniculi modulates the expression of MHC-I was explored a)The expression of gene that encode MHC-I by Retrotranscripcion-PCR, b)The 
expression of MHC-I total protein was realized by western-blot and c)The process of exocytosis of MHC-I was assessed by evaluating the incorporation of new MHC-I molecules into 
the plasma membrane by flow cytometry
In conclusion, E.cuniculi down-regulates the antigenic presentation by a reduction of the total protein expression of MHC-I and a inhibition of expression of this molecules in the 
membrane of the infected cell, that could be related by the impairs that E.cuniculi produces about exocytosis process of MHC-I molecules, however the infection of this parasite 
doesn´t modulate the expression of the gene that encode for this molecules.

P.A.13.07
Capture and processing of opsonized HIV-1 in immature and differentially matured DCs

U. Knackmuss, W. Posch, M. Steger, M. Blatzer, C. Lass-Flörl, D. Wilflingseder; 
Medical University of Innsbruck, Innsbruck, Austria.

Introduction: The immune response to viral infections comprises complex interplays between the virus and the immune system and aims in eradication of the pathogen with least 
damage to the host. Dendritic cells (DCs) are essential for the generation of protective antiviral immune responses. Upon entering the body, HIV-1 is immediately opsonized with 
complement fragments and we earlier showed that differential opsonization of HIV-1 significantly modulates antigen presentation by DCs. We were now interested in investigating 
viral capture, transmission and infection of iDCs/mDCs as well as their stimulatory capacity on the adaptive immune response. DC maturation plays a role in e.g. chronically infected 
patients, who show elevated LPS levels or during immunotherapy.
Materials& Methods: We performed binding and internalization experiments and infection kinetics of differentially opsonized HIV-1 using p24 ELISA, flow cytometry and confocal 
laser scanning microscopy.
Results: We found that C-opsonization of HIV-1 leads to significantly higher productive DC infection compared to non- or Ab-opsonized HIV even though its binding capacity was 
independent on the opsonization patterns of the virus. DC maturation influenced infectivity and their potential to transmit viral particles. LPS- or ITIP-matured DCs showed an 
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enhanced viral capture but were less susceptible to HIV-infection.
Conclusions: Our data demonstrate the importance to distinguish the initial cellular events after attachment/internalization of differentially opsonized HIV to immature or mature DCs 
and might provide a promising novel strategy to tackle HIV-1 infection.
Funding: The authors are supported by the Austrian Science Fund (P24598 to DW, P25389 to WP).

P.A.13.08
Innate responses and antigen-presenting capacity of oral epithelial cells

C. Kitzmueller, M. Schuschnig, B. Bohle; 
Christian Doppler Laboratory for Immunomodulation, Institute for Pathophysiology, Vienna, Austria.

Introduction: Oral epithelial cells have important barrier functions and might be involved in the development of oral tolerance. Since there is little known about their role in the 
modulation of immune responses, we analysed whether they react to pathogen-associated molecular patterns (PAMPs) and up-regulate components of the antigen-processing and 
-presentation machinery under inflammatory or infectious conditions.
Methods: We analysed the expression of Toll-like receptors (TLR), NOD-like receptors (NLR) and C-type lectin receptors (CLR) by the buccal cell line HO-1-N-1, the sublingual cell line 
HO-1-u-1 and by primary human oral keratinocytes (HOK) using PCR and studied the functional response of receptor stimulation by measuring IL-8 in ELISA. We checked the up-
regulation of Cathepsin S and MHC class I and II in response to direct stimulation with IFN-γ and indirect stimulation by PAMPs by Western Blot and flow cytometry.
Results: HO-1-N-1 expressed TLR1,2,4,6 and NOD1 and increased IL-8 production after stimulation of TLR2,3,4 and NOD1. HO-1-u-1 expressed TLR1,3,4,5,6, and NOD1 and secreted 
elevated levels of IL-8 after stimulation of TLR3 and 5. HOK expressed all the TLR and NLR analysed and reacted strongly to TLR3 stimulation. Stimulation with IFN-γ led to an up-
regulation of Cathepsin S and an increased expression of MHC class I and II molecules on the surface of HO-1-N-1 and HOK.
Conclusion: Oral epithelial cells can be stimulated by TLR ligands, but there are differences depending on whether their origin is from buccal and sublingual regions. Under 
inflammatory and infectious conditions oral epithelia could have antigen-presenting potential.

P.A.13.09
Human blood plasmacytoid Dendritic Cells cross-present antigens from live cells

S. Isnard, L. Vimeux, M. Iannetta, J. Manuzak, V. Feuillet, M. Valente, A. Schaefer, J. Guillerme*, A. Hosmalin*; 
Institut Cochin, Inserm U1016, CNRS UMR 1084, Université Paris-Descartes, AP-HP, Paris, France.

Dead cells represent a major source of antigens for cross-presentation by dendritic cells. Our laboratory demonstrated that human plasmacytoid DC (pDC) are able to perform antigen 
cross-presentation from apoptotic cells and that monocyte-derived DC can cross-present antigens from live cells as efficiently as from apoptotic cells. We addressed whether primary 
human blood DC would cross-present antigens from live cells.
pDC, BDCA1+ and BDCA3+ myeloid DC (mDC) from healthy donors were sorted by FACS to >98% purity. They were incubated overnight with chronically HIV-1 infected H9 T cells. An 
antiretroviral drug was added to inhibit direct antigen presentation through DC infection. DC were then incubated with HIV-1-Gag77-85-specific CD8+ T cell clones and IFN-gamma 
was measured by ELISA as a read-out of antigen cross-presentation.
Unexpectedly, only pDC were able to cross-present antigens from cells delivered live in culture, while all blood DC cross-presented antigen from apoptotic cells. pDC exhibited much 
stronger cytotoxic activity against H9-HIV cells in a ratio-dependent manner compared to mDC. We currently explore the hypothesis that cytotoxic activity contributes to their ability 
to cross-present antigen from H9-HIV cells delivered live in culture.
Thus, cross-presentation of antigens from live HIV-infected cells by pDC may provide an important mechanism by which specific CTL responses are induced, leading to partial viremic 
control in acute infection. Cross-presentation of antigens from live cells by pDC may also be important in anti-tumor immunity, where it can be manipulated to switch from tolerance 
to immunity. (*equal contribution)
Funding: ANRS, Sidaction, ARC, CNRS-APHP-CHU Cochin collaboration, ANR-10-LABX-62-IBEID

P.A.13.10
Protease recognition sites in Bet v 1a are cryptic, explaining its slow processing relevant to its allergenicity

H. Brandstetter; 
University of Salzburg, Salzburg, Austria.

Despite a high similarity with homologous protein families, only few proteins trigger an allergic immune response with characteristic TH2 polarization. This puzzling observation is 
illustrated by the major birch pollen allergen Bet v 1a and its hypo-allergenic protein isoforms, e.g., Bet v 1d. Given the key role of proteolytic processing in antigen presentation and T 
cell polarization, we investigated the recognition of Bet v 1 isoforms by the relevant protease cathepsin S. We found that at moderately acidic pH values Bet v 1a bound to cathepsin S 
with significantly lower affinity and was more slowly cleaved than its hypoallergenic isoform Bet v 1d. Only at pH values ≤ 4.5 the known proteolytic cleavage sites in Bet v 1a became 
accessible, resulting in a strong increase in affinity towards cathepsin S. Antigen processing and MHC II loading occurs at moderately acidic compartments where processing of Bet v 
1a and Bet v 1d differs distinctly. This difference translates into low and high density MHC II loading and subsequently in TH2 and TH1 polarization, respectively.

P.A.13.11
Immune reactions against Gene Gun vaccines are differentially modulated by distinct dendritic cell subsets in the skin

C. Weber1, K. Hainz1, T. Deressa1, H. Strandt1, D. Florindo Pinheiro1, R. Mittermair1, J. Pizarro Pesado1, P. Hammerl1, J. Thalhamer1, A. Stoecklinger1,2; 
1University of Salzburg, Salzburg, Austria, 2Christian Doppler Laboratory for Allergy Diagnosis and Therapy, University of Salzburg, Austria.

Introduction: The skin accommodates multiple dendritic cell (DC) subsets with remarkable functional diversity. Immune reactions are initiated and modulated by the triggering of 
DC by pathogen-associated or endogenous danger signals. In contrast to these processes, the influence of intrinsic features of protein antigens on the strength and type of immune 
responses is much less understood.
Materials and Methods: We investigated the involvement of distinct DC subsets in immune reactions against two different model antigens, E. coli beta-galactosidase (betaGal) and 
chicken ovalbumin (OVA) under else identical conditions.
Results: Epicutaneous gene gun immunization with betaGal or OVA-encoding DNA vaccines induced robust immunity against both antigens in wild type mice. However, ablation of 
langerin+ DC almost abolished IgG1 and cytotoxic T lymphocytes against betaGal but enhanced T cell and antibody responses against OVA. We identified epidermal Langerhans cells 
(LC) responsible for the suppression of anti-OVA reactions and found regulatory T cells critically involved in this process. In contrast, reactions against betaGal were not affected by 
the selective elimination of LC, indicating that this antigen required dermal langerin+ DC. The opposing findings obtained with OVA and betaGal vaccines were not due to immune-
modulating activities of, either, the plasmid DNA or the antigen gene products, nor did the differential cellular localization, size or dose of the two proteins account for the opposite 
effects.
Conclusions: Skin-borne protein antigens may be differentially handled by distinct DC subsets, and in this way, intrinsic features of the antigen can participate in immune modulation.
Study was funded by FWF #P25243-B22

P.A.13.12
Tapasin is a key component to understand immunogenicity in glioblastoma

C. Thuring1, L. Geironson1, E. Freyhult2, S. Buus3, K. M. Paulsson1; 
1Experimental Medical Science, Lund, Sweden, 2Medical Science, SciLifeLab, Uppsala, Sweden, 3Experimental Immunology, Copenhagen, Denmark.

Glioblastoma multiforme (GBM) is an aggressive brain tumor with poor prognosis and there are high demands for new and more effective treatments. Antigen processing machinery 
components (APM) proteins are commonly downregulated in tumors. We here used IHC, FACS and molecular and biochemical methods to study APM proteins, the quality and 
quantity of MHC-I and immunogenicity potency of peptide-MHC-I combinations using both cultured cells and GBM tumor sections. In tumor tissue sections not only HLA-I but also 
the tapasin expression correlated with the survival time of GBM patients and high resolution HLA-I typing allowed us to study the HLA-I allomorphs expressed in GBM patients and 
also each allomorph’s tapasin dependence. We found that GBM patients display HLA-I allomorph profiles with mixed dependency of tapasin. Furthermore we found that only a limited 
set of high affinity peptides are suitable for exogenous peptide loading on cells and that the loading is cell type dependent suggesting the conformations of surface expressed MHC-I 
to differ between APM proficient and deficient cells (e.g., tumor cells and wild type cells). We propose individualized immunotherapy protocols where tapasin expression, tapasin 
dependency of allomorphs expressed in each patient and a refined view of immunogenic peptides are taken into consideration to improve individualised immunotherapy protocols.
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P.A.13.13
How antigen is presented to sensitize T-cells

R. Platzer1, M. Brameshuber2, G. Schütz2, H. Stockinger1, J. Huppa1; 
1Medical University of Vienna, Vienna, Austria, 2Vienna University of Technology, Vienna, Austria.

T-cell antigen recognition is based on a transient interaction of T-cells with professional antigen presenting cells (APC). This unique cell contact - termed the immunological synapse 
- is shaped by the quality and quantity of molecular interactions between specific T-cell antigen receptors (TCRs) on the T-cell site and peptide-loaded major histocompatibility 
complexes (pMHC) on the APC. T-cells react to antigen in a strikingly sensitive manner : they respond to the presence of a single stimulatory pMHC even though TCR-pMHC binding, 
when measured in solution, is generally weak, and antigenic pMHCs are often vastly outnumbered by structurally similar but non-stimulatory pMHCs. Here we present evidence 
that the nanoscale organization of pMHCs within APC plasma membranes affects TCR recognition dynamics considerably. Initially, tracking of single pMHC molecules and fitting to 
two distinct populations exhibited slower and faster moving fractions. Simultaneously applied high-speed photo activated localization microscopy exposed stable nanoclusters of 
pMHC within the membrane of living APCs that could very well accelerate antigen recognition by the scanning T-cell. To study this in a defined manner we are currently examining 
the functional relevance of pMHC compartmentalization with the use of functionalized lipid bilayers (SLBs), which serve as surrogate APC. To correlate lateral diffusion and molecular 
clustering to TCR-ligand engagement and TCR-proximal signaling, we are devising methodologies to monitor simultaneously synaptic TCR-pMHC binding and downstream signaling 
in T-cells contacting SLBs and living APCs.

P.A.13.14
Monocytes Pulsed with Liposomes Co-encapsulating D-Type CpG ODN and an Antigen Differentiate into Functional DCs and Elicit Antigen-Specific Effector T-cells

H. Koksal, B. Bayyurt; 
Bilkent University, Ankara, Turkey.

Antigen specific adoptive T cell therapy is one of the effective strategies to induce antitumor immunity. CD8+ T cells undergo homeostatic proliferation and gain central memory 
phenotype under lymphophenic conditions. Recently, it was shown that lymphophenic conditions can be mimicked in vitro by the utilization of IL-15. Our main goal was to generate 
antigen specific memory-like T cells in culture and enhance the breadth of traditional adoptive T cell therapy by inducing more pronounced anti-tumor effect.
Dendritic cells (DC) were generated from mouse BM via GM-CSF and IL4 approach. DCs were activated, with CpG ODN and ovalbumin (OVA) mixture. Alternatively, murine 
monocytes were incubated with a liposome formulation encapsulating D-Type CpG ODN+OVA. Finally, mouse spleen T-cells were purified via MACS and co-cultured with mature DCs. 
Antigen specific T-cell generation was investigated one week later via FACS analyses.
Our results revealed that coencapsulation of CpG ODN+OVA within liposomes induced more potent functional DCs since it induced higher levels of CD62L+ expression on CD8+ T-cells 
upon tetramer staining. This increase depended on more endogenous IL15 secretion by DCs.
Currently the in vivo therapeutic capacity of these T-cells is being tested in B16-OVA tumor model. Preliminary findings implicated that CD8+-T cells are indeed displayed an antigen 
specific cytotoxic potential much stronger than T-Cells primed by DCs that was generated via traditional approach.

P.A.13.15
Role of PD-1/PD-L interactions in hepatocyte-dependent CD8+ T cell tolerance

M. Damo, D. S. Wilson, J. A. Hubbell; 
EPFL, Lausanne, Switzerland.

Introduction: Liver resident non-hematopoietic cells are capable of antigen presentation to naïve CD4+ or CD8+ T cells mostly resulting in the induction of antigen-specific immune 
tolerance. Hepatocytes have been shown to participate in the establishment of CD8+ T cell tolerance towards intracellular antigens, but their ability to cross-present extracellular 
antigens on the MHC-I and the related immunological outcomes remain poorly investigated.
Results: Our work shows that murine primary hepatocytes express markers associated with organelles involved in the internalization, digestion and MHCI-loading of extracellular 
proteins (Mannose receptor, EEA1, LAMP-1, and TAP1) at a similar extent as compared to professional antigen presenting cells, such as dendritic cells. Primary hepatocytes show 
efficient protease-dependent degradation of the model antigen Ovalbumin (OVA) with OVA-derived peptides co-localizing within organelles involved in the cross-presentation of 
antigens, especially MHC-I positive organelles. The OVA CD8+ T cell immunodominant peptide SIINFEKL is also found complexed to MHC-I molecules on hepatocytes previously 
treated with OVA. OVA-treated hepatocytes induce apoptosis of OT-I cells after only a few hours of co-culture. Such effect is significantly reduced when hepatocytes are pre-
incubated with PD-L1 and PD-L2 blocking antibodies. In fact, as opposed to professional antigen-presenting cells, primary hepatocytes express high levels of both receptors for PD-1 
and hepatocyte-experienced OT-I cells strongly and quickly upregulate PD-1 on their surface.
Conclusions: We thus propose the interaction between PD-1 and its receptors as one of the major molecular determinants of antigen-specific T cell tolerance induction by antigen-
presenting hepatocytes.

P.A.13.16
Presentation of bacterial and viral antigens by antigens-presenting T cells

V. Boccasavia, B. Alarcon; 
Centro de Biologia Molecular Severo Ochoa, Madrid, Spain.

The Immunological Synapse is a site for effective T cell activation, for sustained engagement and signalling and for polarized secretion into the synaptic space. T cells acquire 
fragments of the APCs through the IS, by a process called Trogocytosis,These APC fragments include MHC complexed to antigen (pMHC). We show here, that trogocytic T cells, not 
only acquire pMHC from the APC, but also display it on their own membrane) in combination with CD28 ligands(CD80,CD86), indicating that can potentially become efficient APCs. 
In fact, T cells in coculture with professional APCs, are able to take-up pMHC complexes and present it to naïve T cells of the same antigen specificity. Interestingly, T cells acquire 
cognate pMHC complexes from dendritic APCs but also bystander, non-related pMHC complexes that they are able to present to other T cells of different antigen specificity.
This process of antigen presentation by T cells is inhibited in RRas2(TC21)-deficient and RhoG-deficient mice indicating that a trogocytic process is involved.
The results generated allow to conclude that T-APCs are activatory to other T cells of the same antigen specificity and propose the hypothesis that T cells becoming T-APCs by 
acquiring pMHC from professional APCs could amplify the signal the T cell response by involving T cells specific for other antigens.

P.A.13.17
Chasing recycled MHC class I molecules

G. Blagojević Zagorac1, H. Mahmutefendic1, S. Mačešić2, L. Karleuša1, P. Lučin1; 
1Medical faculty University of Rijeka, Rijeka, Croatia, 2Tehnical faculty University of Rijeka, Rijeka, Croatia.

After endocytic uptake, membrane proteins can be directed either to the degradation or can be recycled back to the cell surface. Recycling route is best studied for transferrin 
receptor (TfR) but it is still questionable whether basic mechanisms established for TfR can be simply replicated for other membrane proteins. In this study, we tested several recycling 
assays that are based on labeling of cell surface proteins with high-affinity monoclonal antibodies and their detection after recycling by immunofluorescent analysis. These assays 
were tested on TfR and fully conformed MHC-I molecules. Additionally, these assays were extended by testing also peptide-empty MHC-I proteins that do not recycle from the early 
endosomal system and thereby, allow quantitative assessment of the endocytic rate of internalized proteins. Considering that endocytic rate for MHC-I molecules cannot be directly 
measured, we developed the mathematical model, the first-order dynamics compartment model.
We showed that two most frequently used protocols, which are based on the detection of recycled proteins at the cell surface, are not useful for characterization of recycling of rapidly 
re-internalizing proteins (TfR). However, these protocols could be used for analysis of recycling of molecules which have lower endocytic rate (MHC-I). In contrast, the third protocol, 
based on secondary antibody catching of mAb-labeled recycling receptor can detect both recycled TfRs and MHC-I proteins with similar efficiency. These protocols enabled us to 
calculate that MHC-I proteins recycle from the early endosomal system with lower recycling efficiency (~40%) than TfR (~90%) although this two molecules follow similar endosomal 
route.

P.A.13.18
Late endosomal trafficking and endosecretory recycling route of open MHC-I conformers

H. Mahmutefendić1, G. Blagojević Zagorac1, K. Grabušić2, L. Karleuša1, F. Momburg3, P. Lučin1; 
1Department of Physiology and Immunology, Medical faculty University of Rijeka, Rijeka, Croatia, 2Department of Biotechnology, University of Rijeka, Rijeka, Croatia, 3Division of 
Translational Immunology, German Cancer Research Center and NCT, Heidelberg, Germany.

Open Major Histocompatibility Class I (MHC-I) conformers are cell surface proteins that segregate from fully conformed MHC-I proteins at the cell surface and travel late endosomal 
(LE) route after constitutive endocytic uptake.
In this work, we have characterized LE trafficking route of open Ld molecules (empty Ld) in murine fibroblast-like cells. By using confocal microscopy, we have demonstrated that 
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empty Ld enter the major Rab7-/NPC1-positive LE network either via Rab9-positive early late endosomes (LEs), together with M6PR, or via MLN64-positive early LEs, together 
with degradative cargo. In the major LE network empty Ld segregate into specific pre-degradative subset of LEs and enter either into degradative route or into endosecretory 
route and recycle back to the cell surface. The half-life of internalized empty Ld molecules is about 45-60 minutes (detected by flow cytometry or western blot analysis after surface 
biotynilation). That implies that molecules could be retained in endosomes. A fraction of empty Ld is segregated into the subset of endosecretory organelles that is distinct from 
exosome-generating endosecretory carriers. Segregation of empty Ld into degradative endosomes and degradation requires Rab7 and vectoral LE motility, whereas segregation into 
endosecretory carriers and recycling requires vectorial LE movements and cholesterol unloading but not Rab7.
Thus, our analysis of empty Ld LE trafficking reveals endosecretory route and LE recycling of a plasma membrane protein. Analysis of LE eLd trafficking contributes to the 
understanding of the complexity of LE subsets and LE sorting, conformation based sorting in the endosomal system and the pathways of endosomal antigen-presentation.

P.A.14 Th1 and Th2 Cells - Part 2

P.A.14.01
Phagocytosis of apoptotic cells infected with Streptococcus pneumoniae by dendritic cells induce differentiation of Th1 cells

V. Niño1, N. Dejani1,2, F. Verdan1,2, A. I. Medeiros1; 
1Universidade Estadual Paulista, Araraquara, Brazil, 2University of São Paulo, Ribeirão Preto, Brazil.

Introduction: The phagocytosis of Escherichia coli-infected apoptotic cells by dendritic cells triggers concomitant recognition of pathogen-associated molecular patterns and 
phosphatidylserine exposed on apoptotic cells. This uniquely promotes the production of IL-6 and TGF-β which drives Th17 cell differentiation.. Because the E. coli model is dependent 
on TLR4 signalling we asked whether using different type of pathogen within infected-apoptotic cells could induce DC to instruct T cells differentially.
Methods: Generation of S. pneumoniae infected-apoptotic cells: 108 live S. pneumoniae plus thioglicollate (i.p.) was inoculated in C57BL/6J mice. After 13h S. pneumoniae-infected 
neutrophils were collected through peritoneal lavage. S. pneumoniae-infected neutrophils was UV irradiated with 1 mJ and apoptosis were assessed by Annexin-V/7-AAD staining. 
Co-culture: Sp-infected neutrophils were co-cultured for 18hs, ratio 1:3, and the supernatant, called here conditioned medium (CM), was collected for T cell differentiation and 
quantification of cytokines by ELISA. T cell culture: Naïve TCD4+ cells were cultured with anti-CD3/anti-CD28 plus CM for 72hs and T cell differentiation was assessed by intracellular 
cytokine staining.
Results: Irradiation of Sp-infected cells produced ~32,08% of early/later apoptotic cells and ~1% of necrotic cells. The DC+Sp-infected-AC (CM) co-culture induced IL-1β, IL-10, TNF-α, 
IL-12, IL-6 and TGFβ production. CM derived from phagocytosis of Sp-infected-AC promoted high percentage of TCD4+IFN+ cells and low percentage of TCD4+IL-17+.
Conclusion: Our results suggest that the type of the pathogen inside apoptotic cell promotes a cytokine profile by DC that can differentially instruct T cell fate.
This work has been partially supported by the Brazilian agency CAPES;FAPESP-2011/17611-7; 2011/20199-0; 2011/23788-7;CNPq;PAEDEX.

P.A.14.02
Predicting T-helper cell differentiation and plasticity using logical modelling and model-checking

W. Abou-Jaoudé1, M. Grandclaudon2, P. T. Monteiro3, C. Chaouiya4, V. Soumelis2, D. Thieffry1; 
1IBENS, Paris, France, 2Laboratoire d’Immunologie Clinique de l’Institut Curie, Paris, France, 3Instituto de Engenharia de Sistemas e Computadores - Investigação e Desenvolvimento, Lisbon, 
Portugal, 4Instituto Gulbenkian de Ciência, Oeiras, Portugal, Lisbon, Portugal.

T helper (Th) lymphocytes play a key role in the regulation of immune responses. Upon presentation of antigens, naive Th cells differentiate into various subsets, which secrete distinct 
sets of cytokines. This process requires the integration of multiple signals triggering the T cell receptor, co-stimulatory molecules, and cytokine receptors. Diverse signal combinations 
lead to the differentiation of naïve Th cells into diverse subsets. Recent experimental studies demonstrated extensive diversity and plasticity of Th lymphocytes.
To study the mechanisms underlying this diversity and plasticity, we have built a comprehensive logical model of Th differentiation, which integrates 20 signalling pathways, a dozen 
transcription factors, along with cytokines produced by Th cells. To analyse the dynamical properties of this model, we have used an automated model reduction method along with 
an algorithm enabling an efficient determination of stable states. We further defined temporal logic statements and used a symbolic model checker (NuSMV-ARCTL) to verify the 
response of virtual Th cells depending on triggering conditions.
We have assessed the consistency of our model by comparing its behaviour with published experimental observations on Th differentiation and plasticity. Our model qualitatively 
reproduces the polarisation of naïve Th cells into various canonical subsets (activated, quiescent, or anergic Th1, Th2, Th17, iTreg, Th9, Th22 and Tfh). Furthermore, our model predicts 
various hybrid Th cells expressing combinations of markers associated with different canonical subsets. Finally, we used our model to analyse the plasticity of canonical subsets 
depending on signalling inputs, and to delineate specific Th cell reprogramming strategies.

P.A.14.03
Isolation of untouched rat T cells and T cell subsets in less than 20 minutes

S. de Jong1, P. Morin1, N. MacDonald1, M. Nauer1, M. Fairhurst1, T. Thomas1, A. Eaves1,2; 
1STEMCELL Technologies Inc., Vancouver, BC, Canada, 2Terry Fox Laboratory, BC Cancer Agency, Vancouver, BC, Canada.

Introduction: T cells are important mediators of cytotoxicity and help to coordinate cell-mediated and humoural immune responses. The development of new therapies requires an 
understanding of the roles of T cells in modulating the immune response. The isolation of discrete T cell subsets in model organisms such as the rat are essential for such studies. 
We have recently developed a negative selection method to isolate highly purified, untouched pan T, CD4+ T and CD8+ T cells from rat spleen, lymph nodes or whole blood using 
immunomagnetic, column-free cell separation technology (EasySep™).
Materials and Methods: Bispecific antibody complexes are used to cross-link unwanted cells to dextran-coated magnetic particles and the labeled (unwanted) cells are separated from 
the cells of interest using an EasySep™ magnet.
Results: Starting with an average initial frequency in spleen of 42 ± 14% for pan T, 22 ± 8% for CD4+ T, and 12 ± 4% CD8+ T cells (n ≥ 28), average purities of 97 ± 1%, 95 ± 2%, and 90 ± 
4%, respectively, can be obtained. The EasySep™ protocol has been optimized for processing multiple samples, and a range of volumes. The purified T cells and T cell subsets can be 
immediately used in downstream assays and are fully functional as assessed by cytokine production assays.
Conclusions: Fast, efficient methods to isolate highly purified rat T cells and T cell subsets have been developed to assist in the study of T cell biology and facilitate the use of 
experimental rat models for immunotherapeutic research.

P.A.14.04
Activation induced expression of LAT adaptor is mediated by an Sp1/Sp3 based mechanism

K. Marek-Bukowiec, A. Miazek; 
Institute of Immunology and Experimental Therapy, Wroclaw, Poland.

Linker for Activation of T cells (LAT) is a raft-associated, transmembrane adaptor protein critical for T cell development and function. Reportedly, induction of LAT expression upon T 
cell antigen receptor engagement involves activation of protein kinase C (PKC). Here, we show that a PKC activator, phorbol myristate acetate (PMA), potentiates the expression of 
LAT by recruiting Sp1/Sp3 transcription factors to previously unknown response elements located within the LAT gene. These cis-acting elements were sufficient to drive PMA induced 
LAT expression in the absence of LAT proximal promoter. Moreover, mitramycin A, a selective Sp1 inhibitor, completely abolished LAT expression upon PMA treatment as did valproic 
acid (PKC/HDAC inhibitor). In conclusion, these data identify molecular mechanism driving LAT up-regulation upon T cell activation and may be helpful for the development of new 
immunotherapies.

P.A.14.05
Analysis of T cell signaling using vector-mediated RNAi of CTLA4 in human leukaemia T cells

R. Vassileva1, F. Ryan1, J. Kelly2, J. Curtin1; 
1Dublin Institute of Technology, Dublin, Ireland, 2National Children’s Research Centre, Dublin, Ireland.

Introduction: One promising approach to overcome immunological tolerance involves augmenting endogenous T cell mediated immunity by interrupting the T cell down-regulatory 
pathway. However, the exact mechanism of CTLA4 signaling and its effect on the T cell pathway, is still unknown.
Material and Methods: A small hairpin RNA targeting the human CTLA4 mRNA was cloned in a pBSU6neo vector. As a negative control were used a scrambled version of that 
sequence and an empty vector. Three stable T cell lines that have separately integrated pBSU6neo siCTLA4, pBSU6neo scrCTLA4 and pBSU6neo into the cellular genome have been 
developed. A stem loop RT-PCR method followed by real-time quantification was used to detect the expression of the mature siRNA. The phosphorylation of proteins was detected 
using Western blot upon antibodies mediated stimulation.
Results: The generated vector pBSU6neo siCTLA4 successfully downregulated CTLA4 expression compared to both negative controls in co-transfection experiments. 
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The efficacy was confirmed again upon the development of stable T cell lines that incorporate the new plasmids. CTLA4 crosslinking in combination with CD3 and CD28 ligation did 
not seem to have an effect on the phosphorylation of ERK or other proteins, which take part in the proximal T cell signaling. However, it was found that JNK activation is weaker in the 
cell line with silenced CTLA4 expression.
Conclusions: We suggest that the new developed T cell line with silenced CTLA4 expression could be used as a new model for the investigation of the role of CTLA4 as a suppressor of 
T cell activation.

P.A.14.06
Stable Th2 cells mediate suppression of virus-specific T cell responses via IL-10

M. Munoz1, A. Hegazy2, P. Saikali1, A. Froehlich1, M. Loehning1; 
1DRFZ-Charité, Berlin, Germany, 2University of Oxford, London, United Kingdom.

Exacerbated immune responses and loss of self tolerance mechanisms lead to the development of autoimmune diseases. Novel therapies to target autoreactive and pathogenic 
T cells are needed. We have shown that during Th1-promoting lymphocytic choriomeningitis virus (LCMV) infection adoptively transferred virus-specific Th2 cells acquired 
characteristics of the Th1 program. However, T-bet-deficient Th2 cells retained their phenotype and produced high amounts of IL-10 in vivo. In this study, we now demonstrate 
that these stable Th2 cells strongly suppressed the frequency and function of endogenous LCMV-specific T cells. Interestingly, T-bet-deficient Th2 cells suppressed not only naive 
but also memory CD8 T cells in vivo after LCMV infection. Immunosuppresion of T cell responses was mediated by the downregulation of costimulatory molecule expression and 
IL-12 production of dendritic cells (DCs) via IL-10 signaling. Importantly, using a model of type 1 diabetes, stable Th2 cells delayed the onset of diabetes development in vivo. Thus, 
T-bet-deficient Th2 cells induce a tolerogenic phenotype in DCs that in turn suppresses unwanted T cell responses. These stable Th2 cells might be considered as a new strategy to 
downmodulate autoimmune disorders.

P.A.14.07
Inhibitor of DNA binding 2 (Id2) controls CD4+ T cell differentiation

L. Shaw1, K. Omilusik1, J. Scott-Browne2, I. Bilic3, M. Busslinger3, A. Goldrath1; 
1University of California San Diego, La Jolla, CA, United States, 2La Jolla Institute for Allergy and Immunology, La Jolla, CA, United States, 3Research Institute of Molecular Pathology, Vienna, 
Austria.

When activated by antigen in the context of MHC class II, CD4+ T cells initiate a specific transcriptional program that affords them the unique ability to differentiate into many helper 
(Th) populations, such as Tfh and Th1. Th1 effector cells are responsible for defending against intracellular pathogens, whereas Tfh cells are essential for germinal center responses 
and supporting long-lived antibody production. We propose that the E protein transcription factors and their natural inhibitors, Id proteins, play a major role in coordinating effector 
CD4+ T cell differentiation. Using mice expressing knocked-in fluorescent reporters, we have identified specific expression of Id2 in the effector (Th1) population following infection. 
Furthermore, with conditional knock-out models, we demonstrate an essential role for Id2 in promoting the generation and survival of the Th1 population. Understanding the 
transcriptional network that leads to the development and localization of CD4+ T cell subsets will prove useful in designing vaccines that elicit an optimal cellular immune response.

P.A.14.08
Modulation of immune responses by stable quantitative regulation of T helper cell functions

M. Peine1, C. Helmstetter1, M. Flossdorf2, S. Rausch3, A. Kupz4, A. Fröhlich1, A. N. Hegazy1, J. Zhu5, A. A. Kühl1, A. Radbruch6, S. H. Kaufmann4, W. E. Paul5, S. Hartmann3, T. Höfer2, M. 
Löhning1; 
1Charité, Berlin, Germany, 2DKFZ, Heidelberg, Germany, 3Freie Universität, Berlin, Germany, 4Max-Planck Institute for Infection Biology, Berlin, Germany, 5NIH, Bethesda, MD, United 
States, 6DRFZ, Berlin, Germany.

T helper (Th) cell functions must be regulated carefully to achieve optimal host defense while preventing immunopathology. Here, we unravelled two strategies by which individual Th 
cells achieve stable functional self-modulation.
Focusing on IFN-γ, we found that individual Th1 cells produce distinct cytokine amounts and memorize them in subsequent reactivations. Mechanistically, this quantitative memory 
manifested itself at the transcriptional level at individual alleles and resulted from stable expression differences of the key Th1 transcription factor T-bet. Th1 cells with graded 
IFN-γ production differentially activated Salmonella-infected macrophages for bacterial killing. Thus, a quantitative cytokine memory of individual Th cells generates functional 
intrapopulation heterogeneity.
Apart from stable expression levels of one key transcription factor, individual Th cells can also modulate their effector functions by the combination of two antagonistic differentiation 
programs. We found that naive Th cells could simultaneously initiate the Th1 and Th2 programs to adopt a stable hybrid phenotype that featured intermediate manifestations of both 
Th1 and Th2 cell properties. Hybrid Th1/2 cells supported functional type-1 and type-2 immune responses but caused less immunopathology than Th1 and Th2 cells, respectively. Thus, 
Th cells can also realize self-limitation by the stable cell-intrinsic balance of two opposing differentiation programs.
In summary, a distinct amount of cytokine production is a stable feature of an individual Th cell in a heterogenous population. This hitherto unrecognized quantitative stability allows 
predictions of a cell’s future behavior which has considerable implications for the design of therapeutic approaches for the treatment of autoimmune and inflammatory diseases.

P.A.14.09
Chemokine Receptors and Cytokine Profile of T Lymphocytes in Human Asthma

L. Cevhertas1, A. Yilmaz1, I. Tahrali1, U. C. Kucuksezer1, B. Gemicioglu2, G. Deniz1, G. Erten1; 
1Istanbul University, Institute of Experimental Medicine, Immunology Department, Istanbul, Turkey, 2Istanbul University, Cerrahpasa Faculty of Medicine, Department of Pulmonary 
Diseases, Istanbul, Turkey.

Introduction: Asthma is a chronic inflammatory disease of the airways characterized by variable expiratory airflow and symptoms. Altered chemokine production is a feature of 
allergic airway inflammation and responsible for inflammatory cell recruitment and retention within the lungs.
Materials and Methods: In our study, expression of chemokine receptors and cytokine secretion of T cells in adult atopic (n=4) and non-atopic severe asthmatics (n=5) under combined 
therapy were investigated. Cell surface markers (CD4, CD8, CXCR3, CCR3, CCR4) and intracytoplasmic cytokine (IFN-γ, IL-4 and IL-10) levels were measured with flow cytometry in 
stimulated (PMA/ionomycin) and non-stimulated PBMCs.
Results: When atopics compared to non-atopic asthmatics, with unstimulate condition CCR4+IFN-γ+CD4+ cells in atopics and CCR4+IL-10+CD4+ cells in non-atopic asthmatics were 
increased. After stimulation, IL-10 production of CCR3+CD4+ T cells and CCR4 expression of CD4+ T cells increased in non-atopics compared to atopic subjects. CCR4 expression of 
unstimulated CD8+ T cells were higher non-atopics compared to atopics, after stimulation beside the CCR4, IL-4 also increased in non-atopic patients. Expression of IL-4, IFN-γ by 
CD4+CCR3+ and CD8+CCR3+ cells increased after stimulation in atopics. In contrast, there was only high amount of IL-10 content in CD4+CCR3+ T cells of non-atopic asthmatics.
Conclusion: CCR3, CCR4 are known to be critically involved in migration of Treg cells to airways and allergic eosinophilic inflammation. Our results suggest CCR3 and CCR4 expression 
changes of CD4+ and CD8+ T lymphocytes might play a role in cell migration and regulatory functions via cytokines not only in atopic but also in non-atopic asthmatic patients.

P.A.14.10
Dopamine receptors D3 and D5 regulate CD4+ T-cell activation and differentiation by modulating ERK activation and cAMP production

R. Pacheco1,2, D. Franz1, F. Contreras1, F. Osorio1, H. González1, C. Prado1, D. Elgueta1,2; 
1Laboratorio de Neuroinmunología, Fundación Ciencia & Vida, Santiago, Chile, 2Departamento de Ciencias Biológicas, Facultad de Ciencias Biológicas, Universidad Andres Bello, Santiago, 
Chile.

Introduction: Despite the expression of dopamine receptors has been described in T-cells, signaling pathways stimulated by these receptors remain unclear. Since cAMP and ERKs 
play key roles modulating T-cell activation and differentiation, the aim of this work was to determine whether cAMP levels and ERK1/2-phosphorylation are modulated by stimulation 
of dopamine receptor 3 (D3R) and D5R, and how this modulation affects CD4+ T-cell activation and differentiation.
Methods: CD4+ T-cells purified from wild-type and D3R- or D5R-deficient mice were treated with selective dopamine receptors agonists and with drugs affecting the activity of 
adenylyl cyclase, phosphodiesterases, or MEK1/2. Subsequently, cAMP levels, ERK1/2-phosphorylation, T-cell activation and Th1-differentiation were determined. Mice bearing D3R- 
or D5R-deficient CD4+ T-cells were used for inflammatory models in vivo.
Results: Our pharmacologic and genetic evidence shows that D3R-specific stimulation reduced significantly forskolin-induced cAMP levels and early ERK2-phosphorylation in 
CD4+ T-cells. Furthermore, D3R-stimulation increased CD4+ T-cell activation in a Gαi-dependent manner. D3R-stimulation also favoured Th1-differentiation in naive CD4+ T-cells by 
attenuating a late ERK2-dependent signaling. On the other hand, D5R expression was required to allow efficient TCR-triggered ERK1/2-phosphorylation and IL-2 secretion by CD4+ 
T-cells, without effects in cAMP levels and in Th1 differentiation. Accordingly, D3R and D5R expression in CD4+ T-cells was required for efficient inflammatory responses in vivo.
Conclusion: D3R and D5R expressed in murine CD4+ T-cells modulate signaling pathways involving cAMP synthesis and TCR-triggered ERK1/2-activation and, consequently, they can 
regulate CD4+ T-cell activation and differentiation toward inflammatory Th1 cells.
Supporting grants: FONDECYT-1130271 and PFB-16.
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P.A.14.11
Treatment of human T cells with tetanus neurotoxin Hcc recombinant protein causes T cell activation and IFN-γ secretion 

S. Sadreddini1, S. Sadreddini1, A. Afkham1, V. Younesi2, M. Yousefi1; 
1Department of Immunology, School of Medicine, Tabriz University of Medical Sciences, ,, Tabriz, Iran, Islamic Republic of, 22 Monoclonal Antibody Research Center, Avicenna Research 
Institute, ACECR ,, Tehran, Iran, Islamic Republic of.

Tetanus neurotoxin (TeNT), a 150 kDa polypeptide and the main cause of tetanus infection, structurally consists of a 50 kDa N-terminal light (L) and a 100 kDa C-terminal heavy 
(H) chain. Fragment C has two sub domains named as proximal HCN and carboxy sub-domain or HCC. Beside neural binding capacity, Hcc has been assumed as an immunodominant 
fragment of TeNT. A protective response against tetanus toxin or toxoid demands efficient specific T cell Response. In the present study, we evaluated the effects of recombinant Hcc 
on T cells activation and INF gamma production at mRNA and protein levels from normal human purified T cells. Using flow cytometry analysis, rHcc treatment up-regulated CD3 and 
CD69 activation antigens on the surface of T cells. Hcc also causes significant upregulation of IFN-γ mRNA and protein levels following 48 incubation of purified T cells. Our results 
demonstrated that rHcc causes functional Tcell activation especially Th1 subset which might support the protective humoral immune responses against tetanus toxin and toxoid.

P.A.14.12
The effect of heavy chain carboxy terminal (HCC) subdomain of tetanus toxin on purified human T lymphocytes

M. Ghaffari_Khameneh1, M. Hosseini2, M. Haji-Fatahaliha2, S. Rasoulzadeh2, D. Shanehbandi2, L. Aghebati2, M. Shabani3, M. Yousefi2; 
1Islamic Azad University, Urmia, Iran, Islamic Republic of, 2Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 3Avicenna Research Institute, Tehran, Iran, Islamic Republic 
of.

Introduction: Tetanus is a potentially fatal disease associated with a high mortality caused by the tetanus neurotoxin (TeNT). Fragment C of the toxin is composed of the proximal HCN 
subdomain and the extreme carboxy subdomain, HCC. HCC is considered as the immunodominant part of TeNT responsible for binding to neurons. Here, we have investigated the 
ability of recombinant HCC (rHCC) to induce T-cell activation.
Materials and Methods: Human T-cells were isolated from peripheral blood mononuclear cells of healthy donors by magnetic-activated cell sorting (MACS). Purity of the isolated 
fraction was detected by flow cytometry. T-cells were incubated with three different concentrations of rHCC in the presence or absence of anti-TLR2 blocking antibody. Forty eight 
hour later, T-cells activation was assessed by analyzing CD69 expression. Levels of IFN-γ, TNF-α and IL-4 secretion were also measured in the cell-free culture supernatants of treated 
T-cells by ELISA.
Results: rHCC induced the IFN-γ secretion by T-cells 48 hours post co-incubation. However, it seemed rHCC was not able to induce TNF-α and IL-4 secretion even at high concentration 
(20µg/ml) in the present and absent of anti-TLR2 antibody. Furthermore, rHCC up-regulated CD69 expression on treated T-cells. This stimulatory effect on T- cells was independent of 
TLR-2 signaling as blocking TLR-2 failed to abrogate this phenomenon.
Conclusion: T-cell activation by HCC can leads to production of IFN-γ essential for B-cell isotype switching and production of specific IgG to protect the host against tetanus. Further 
studies are required to thoroughly investigate immunogenic properties of tetanus HCC.

P.A.14.13
A high-dimensional profile of TH cell specialisation and effector functions

F. J. Hartmann1, D. Mrdjen1, C. Krieg1, T. Olsson2, B. Becher1; 
1University of Zurich, Zurich, Switzerland, 2Karlolinska Institutet, Stockholm, Sweden.

T helper (TH) cells become specifically polarized depending on the nature of their stimulation. After the initial discovery of distinct TH1 and TH2 cell subsets, numerous additional 
polarization patterns (TH9, TH17, TH22, TFH) have been proposed. With these newly emerged TH subsets, first indications of overlapping cytokine production profiles have been 
reported, challenging the paradigm of clearly distinct lineages. Therefore, we aim to reveal the breadth of cytokine production profiles, chemokine receptor as well as transcription 
factor expression of various proposed TH cell subsets in an unprecedentedly high-dimensional space by employing the recently developed mass cytometry technology. Mass 
cytometry allows for simultaneous analysis of currently up to 50 parameters on single cell-level. To analyse tihis high-dimensional data, we plan to apply unsupervised dimensionality 
reduction algorithms such as viSNE to obtain an unbiased landscape of potentially known or yet unknown TH cell cytokine expression patterns in healthy individuals and compare this 
to the current paradigms of TH cell lineages. In a final step, we plan to determine whether and in which direction these TH cell profiles are perturbed in chronic autoimmune diseases, 
such as multiple sclerosis. This comprehensive analysis could thus indicate the true pathogenic cellular identity and resolve longstanding controversies about the relative importance 
of different cytokines and TH cell subsets.

P.A.14.14
Interferon Regulatory Factor 4 controls Th1 effector function and metabolism

F. Raczkowski, J. Mahnke, V. Schumacher, H. Mittrücker; 
Institute for Immunology, Hamburg, Germany.

Introduction: The transcription factor Interferon Regulatory Factor 4 (IRF4) acts as pioneer factor and promotes transcription of genes involved Th17 and CD8 T cell differentiation. 
IRF4 further controls metabolic changes necessary for proliferation and effector functions of CD8 T cells.
Materials and Methods: The role or IRF4 in Th1 cell function was analyzed in cell culture assays. In vivo studies were conducted using the Listeria monocytogenes-infection model in 
combination with T cell transfer assays.
Results: Following L. monocytogenes infection, IRF4-deficient mice showed an impaired listeria-specific Th1 cell response. To further analyze Th1 cells, we used a transfer assay in 
which wildtype and IRF4-deficient OT-II CD4 T cells were co-transferred into wildtype mice infected with ovalbumin-recombinant listeria. In this assay, IRF4-deficient CD4 T cells were 
outnumbered by wildtype CD4 T cells and failed to differentiate into Th1 cells as indicated by the almost absent IFN-γ production following stimulation. Accordingly, in vitro-generated 
IRF4-deficient Th1 cells showed reduced IFN-γ and Tbet expression. Compared to wildtype cells, IRF4-deficient CD4 T cells displayed impaired proliferation which was associated with 
a diminished oxidative phosphorylation and strongly reduced glycolysis.
Discussion: Our results identify IRF4 as central regulator of Th1 responses and of energy metabolism in Th cells. From these results, we postulate that beside its role in T cell lineage 
differentiation, IRF4 has a general function in the activation of all T effector cells.

P.A.14.15
Tetanus Neurotoxin Hcc Subdomain commits T cell to be TH1 IFN-γ producing cells

V. Younesi1, S. Sadreddini2, M. Seifi-Najmi2, S. Sadreddini2, M. Yousefi3; 
1Monoclonal Antibody Research Center, Avicenna Research Institute, ACECR, Tehran, Iran, Islamic Republic of, 2Tabriz University of Medical Scinces, Tabriz, Iran, Islamic Republic of, 3Tabriz 
University Medical Of sciences, Tabriz, Iran, Islamic Republic of.

Introduction: A protective response against tetanus toxin and toxoid demands efficient specific T cell and B cell responses. Tetanus neurotoxin (TeNT), a 150 kDa polypeptide and the 
main cause of tetanus infection, structurally consists of a 50 kDa N-terminal light (L) and a 100 kDa C-terminal heavy (H) chain. Fragment C has two sub domains named as proximal 
HCN and carboxy sub-domain or HCC. Beside neural binding property, Hcc has been found as an immunodominant fragment of TeNT.
Material and Methods: In the present study, we investigated the effects of recombinant Hcc (rHcc) treatment on T cells lineage specific transcription factors including T-bet, GATA3 
and ROR-γt using Real time-PCR.
Results: T-bet transcript, as TH1 specific transcription factor, was significantly increased in cells treated with 10 and 20 µg/ml of rHcc following 48 h treatment (p<0.05) whereas neither 
GATA-3 nor ROR-γt upregulated following 24 h and 48 h treatment.
Conclusions: Our results revealed that recombinant Hcc induces T cell activation and commitment to Th1 lineage, which might lead to development of a specific and protective 
antibody mediated response against tetanus toxin.

P.A.14.16
Regulation of Th2 cell development by Grail

R. Nurieva, A. Sahoo, A. Alekseev; 
MD Anderson Cancer Center, Houston, TX, United States.

Introduction: T helper (Th)-2 cells are the major players in allergic asthma; however, the mechanisms that control Th2-mediated inflammation are poorly understood. Our previous 
studies showed that E3 ubiquitin ligase, Grail, is associated with T cell tolerance. In addition to tolerant T cells, we determined a significant expression of Grail in Th2 cells compared to 
other T helper subsets, suggesting the role of Grail in controlling Th2 programming.
Materials and Methods: The regulation of Grail expression in Th2 cells was assessed by Real-Time PCR and ChIP assay. WT and Grail-deficient T cells were utilized for T helper cell 
differentiation assay to evaluate the role of Grail in Th2 responses in vitro. For in vivo studies WT and Grail-deficient mice were subjected to Ova immunization and asthma model. 
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Immunoblot analysis and ubiquitination assay were performed to explore the mechanism whereby Grail controls Stat6 expression in Th2 cells.
Results: We found that enhanced expression of Grail is in Th2 cells depends on IL-4 signaling components, Stat6 and Gata3 that bind to and transactivate the Grail promoter. Grail 
deficiency in T cells leads to enhanced Th2 development in vitro and in vivo; Grail deficient mice are more susceptible to allergic asthma. Mechanistically, the enhanced effector 
function of Grail-deficient Th2 cells is mediated by increased expression of Stat6 and IL-4 receptor α-chain. Grail interacts with Stat6 and targets it for ubiquitination and degradation.
Conclusions: Our results indicate that Grail plays a critical role in controlling Th2 development through a negative feedback loop.

P.A.14.17
Acetyltransferase Tip60 interacts with transcriptional silencer Ets-2 to initiate IL-2 transcription

I. Aggeletopoulou, I. Panagoulias, F. Karagiannis, T. Georgakopoulos, A. Mouzaki; 
Division of Hematology, Department of Internal Medicine, Faculty of Medicine, University of Patras, Patras, Greece.

Introduction: Tip60 is an acetyltransferase which regulates the transcription of several genes through its interaction with promoter binding transcription factors. Preliminary work 
in our laboratory, has shown that in Jurkat T-cells IL-2 gene expression is blocked by a transcriptional silencer, Ets-2, that binds to the ARRE-2 element of the IL-2 promoter and that 
Tip60 overexpression in Jurkat cells results in the activation of the IL-2 gene. In this work we studied how Tip60 participates in the IL-2 transcriptional regulation and its possible 
interactions with Ets-2.
Materials and Methods: Direct interactions between Tip60 and Ets-2 were investigated by co-immunoprecipitation experiments in Jurkat nuclear extracts. Co-localization of Tip60 
and Ets-2 in activated or non-activated Jurkat cells was investigated by co-immunofluorescence experiments. ChiP analysis was performed to determine Tip60 binding to the IL-2 
promoter. Results: Both Tip60 and Ets-2 bound to chromatin in the nucleus of Jurkat cells. In unstimulated cells, both Tip60 and Ets-2 bound to the region encompassing the ARRE-2 
promoter element. In contrast, mitogenic stimulation of the cells resulted in the departure of Tip60 from the ARRE-2 element and the binding of Tip60 to the core promoter, a result 
consistent with the concomitant activation of IL-2 in the cells.
Conclusions: Tip60 interacts with the Ets-2 in vivo. The presence of Tip60 on the ARRE-2 element coincides with Ets-2 binding to the same element. Tip60 enhances the transcription 
of the IL-2 gene in induced conditions, probably by dissociating the Ets-2 from its binding site.
Supported by: E.302 E&T(GREECE-ISRAEL) NMSTREAT ISR_3148 grant

P.A.14.18
Molecular analysis of MAZR function in CD4+ T cells

L. Andersen, A. Gülich, A. Schebesta, S. Sakaguchi, W. Ellmeier; 
Division of Immunobiology, Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

Transcriptional control mechanisms play a key role in the regulation of T cell development and function. We previously identified the transcription factor MAZR (also known as Patz1) 
as an important regulator of Cd8 gene expression during the DN to DP transition of thymocytes. The generation of germline MAZR knockout mice revealed that MAZR is part of the 
transcription factor network that regulates CD8 lineage differentiation of DP thymocytes.
Whether MAZR plays also an important role during peripheral T cell effector differentiation and function has not been elucidated so far. To comprehensively analyze the in vivo and in 
vitro function of MAZR in CD4+ T cells, we are taking advantage of a recently generated conditional Mazr allele and generated mice with a T cell-specific deletion (using the Cd4-Cre 
delete strain). Preliminary results indicate that MAZR is dispensable for the activation of naïve CD4+ T cells, since proliferation, IL-2 production and cell survival under non-polarizing 
Th0 conditions was unaffected in the absence of MAZR. Ongoing studies address the role of MAZR during T helper subset differentiation and data from these experiments will be 
presented.
This work is supported by the Austrian Science Fund (FWF P23641FW)

P.A.14.19
CD4+CD25+FOXP3+ T regulatory cells, Th1 (CCR5, IL-2, IFN-γ) and Th2 (CCR4, IL-4, IL-13) type chemokine receptors and intracellular cytokines in children with common 
variable immunodeficiency

E. Azarsiz, N. Kutukculer, G. Aksu, N. E. Karaca; 
Ege University Medical faculty Dep of Pediatric Immunology, Izmir, Turkey.

Introduction: Common variable immunodeficiency (CVID) is a heterogenous group of primary antibody deficiencies characterized by decreased serum IgG, A and/or M; defective 
specific antibody production; recurrent infections. Abnormal lymphocyte trafficking, dysregulated cellular responses to chemokines and uncontrolled T cell polarization may be 
involved in the pathogenesis.
Materials and Methods: We evaluated T helper cell subsets (chemokine receptors-CCR4, CCR5, CCR7- on T lymphocytes; intracellular cytokines - IL2, 4, 13, IFNγ-on CD4+ T cells; 
CD4+CD25+Foxp3+ regulatory T cells) of 20 CVID patients and 26 healthy controls. Autoimmune clinical findings and complications were also determined.
Results: Percentages and absolute numbers of regulatory T cells did not show any significant difference between patients and controls and also between severe and moderate disease 
patients. The only significant difference regarding Th1 and Th2 type intracellular cytokines was the decreased absolute numbers of CD3+CD4+IL4+ cells in patients. The findings as 
positive correlation between hepatomegaly and high IL2 and IFNγ in CD3+CD4+ cells, very high expression of CCR5 on CD3+CD4+ cells in patients with granuloma showed T helper cell 
type dominance in patients. Th1 (CCR5) and Th2 (CCR4) type chemokine receptors did not show any dominance in patients. The frequencies of CD3+CCR7+ T cells were significantly 
lower in severe patients and the presence of autoimmune clinical findings was negatively correlated. .
Conclusions: CCR7 seems to be a key mediator balancing immunity and tolerance. The abnormality of CCR7 may contribute to the profound immune dysregulation seen in CVID and 
Th1 cells seem to be more involved in the pathogenesis.

P.A.14.20
The E3 ubiquitin ligase Cbl-b limits Th9 differentiation

I. Cornez1, S. Parampalli Yajnanarayana1, N. Hermann-Kleiter2, S. Schmidt3, P. Brossart1, N. Garbi4, G. Baier2, D. Wolf1,3; 
1Department of Internal Medicine III, Oncology, Hematology and Rheumatology, University Clinic Bonn (UKB), Bonn, Germany, 2Department for Pharmacology and Genetics, Division of 
Translational Cell Genetics, Innsbruck Medical University, Innsbruck, Austria, 3Internal Medicine V, Innsbruck Medical University, Innsbruck, Austria, 4Institute of Molecular Medicine and 
Experimental Immunology (IMMEI), University Clinic Bonn (UKB), Bonn, Germany.

Introduction: The E3 ubiquitin ligase Cbl-b modulates T cell activation via regulation of the T cell receptor (TCR) activation threshold as well as by controlling TGF-beta-sensitivity, 
which is critically involved in Th9 differentiation. In this study, we evaluate the role of Cbl-b in TGF-beta-dependent Th9 differentiation.
Materials and Methods: Th9 cells were generated from WT and cblb-deficient naïve CD4+ T cells and evaluated by quantification of IL-9, and the two transcription factors, IRF4 and 
PU.1. Microarray assay revealed gene candidates that were further validated. The functional role of Cbl-b was tested in a Th9-mediated murine lung allergy model.
Results: cblb-deficient naïve T cells are more efficiently differentiated into Th9 cells, express PU.1 more intensively, and retain similar expression levels of IRF4 when compared to 
WT Th9 cells. Microarray analysis revealed that RUNX1, a transcriptional regulator of PU.1, is more rapidly down-regulated in cblb-deficient Th9 cells than in WT Th9 cells. RUNX1-
depleted Th9 cells present a higher IL-9 expression at the mRNA and protein levels than control Th9 cells. Following repeated intratracheal injections of house dust mite extracts in 
mice, cblb-deficient mice show a higher lung inflammation level, as indicated by increased eosinophils in the BAL and lungs as well as an increased IgE production, while expressing in 
parallel increasing level of IL-9 in the lungs.
Conclusions: Cbl-b critically limits Th9 differentiation and may thus be a potential target to modify Th9 cell generation in allergy or cancer.
This project is supported by BONFOR and the Deutsche Forschungsgemeinschaft (DFG WO1877/1-1).

P.A.14.21
Investigating differential T-cell polarization in the two pathological forms of sheep paratuberculosis

L. Nicol1, A. Gossner1, C. Watkins2, R. Dalziel1, J. Hopkins1; 
1Roslin Institute, Midlothian, United Kingdom, 2Moredun Research Institute, Midlothian, United Kingdom.

Paratuberculosis, a chronic enteropathy of ruminants, presents as two distinct disease forms in sheep; paucibacillary (tuberculoid) and multibacillary (lepromatous) disease. 
Immunopathological responses associated with these two forms are characterized as inflammatory Th1/Th17 and macrophage/Th2 responses respectively. Differential polarization 
of the immune response determines pathology; animals that develop high antibody levels generate little IFN-gamma, characteristic of a Th2 response, and cannot control bacterial 
replication. This project aims to identify the molecular basis of T-cell polarization in the two pathological forms of sheep paratuberculosis. Cytokines IL-23A and IL-25 are key to the 
development of Th17 and Th2 responses by the interaction with their complex receptors; IL23R/IL12RB1 and IL17RB/IL17RA respectively. In other species these genes are polymorphic 
and linked to gastrointestinal inflammatory diseases. We have previously identified genetic and/or transcript variants (TV) for both cytokines; and this project has focussed on 
identifying sequence variants in the cytokine receptors, and transcription factors associated with Th1, Th2 and Th17 cell differentiation. Sequencing has identified TV present in the 
IL23 and IL25 cytokine receptor genes and transcription factor genes. RT-qPCR assays have quantified expression levels of full length genes and individual variants in ileocecal lymph 
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node isolated from paucibacillary and multibacillary sheep to determine whether transcript variation is linked to disease phenotype.

P.A.15 Regulatory T Cells - Part 2

P.A.15.01
Genetic predisposition and environmental danger signals initiate chronic autoimmune hepatitis that can be controlled by steroids or biologicals

M. Hardtke-Wolenski, K. Fischer, F. Noyan, J. Schlue, C. S. Falk, J. Dywicki, R. Taubert, M. P. Manns, E. Jaeckel; 
Hannover Medical School, Hannover, Germany.

Autoimmune hepatitis (AIH) is defined as a chronic liver disease with loss of tolerance against liver tissue eventually leading to cirrhosis if left untreated. 80-90% of patients can be 
treated with a life-long immunosuppression. Unfortunately there are strong drug related side effects and steroid-refractory patients. Therefore, there is a need for a model system to 
investigate the complex immunopathogenesis of this chronic disease and subsequently to develop new therapeutic interventions. We developed a new model of experimental murine 
AIH (emAIH) by a self-limited adenoviral infection with the hepatic autoantigen formiminotransferase cyclodeaminase (FTCD).
After an initial transient hepatitis there was a chronic evolving AIH finally leading to portal and lobular fibrosis. We could show that the genetic predisposition provided by the NOD 
background was essential for creating a fertile field for the development of liver specific autoimmunity. However, a strong environmental trigger was additionally necessary to initiate 
the disease. Besides break of humoral tolerance, T cell tolerance against hepatic self-antigens was also broken and CD4+ T cells were identified as essential drivers of the disease. As 
the disease was successfully treated with prednisolone and budesonide, the model will be helpful to develop and test new therapeutic interventions.
We developed a new murine AIH model closely resembling AIH in patients that explains mechanisms of AIH pathophysiology. In addition, emAIH provides options to test therapeutic 
alternatives for patients not achieving remission with reduced side effects of chronic unspecific immunosuppression.

P.A.15.02
Semaphorin 3a/plexinA4/neuropilin-1 form a functional B7-H4 receptor complex

J. R. Podojil1, M. Chiang1, W. Burke1, L. Liu2, S. Langermann2, D. A. Vignali3, S. D. Miller1; 
1Northwestern University, Chicago, IL, United States, 2Amplimmune, Inc, Gaithersburg, MD, United States, 3University of Pittsburgh, Pittsburgh, PA, United States.

B7-H4 biological activity is associated with decreasing inflammatory CD4+ T cell responses. For example, B7-H4Ig treatment decreases inflammatory CD4+ T cell responses in vivo 
and in vitro by directly decreasing effector CD4+ T cell activity, and increasing both the number and function of Treg cells. While B7-H4 biological function has been shown in multiple 
experimental models, the identity of the functional B7-H4 receptor has remained elusive. Using a combination of B7-H4Ig binding characteristics to cells, immunoprecipitation/mass 
spec, gene array analyses of B7-H4Ig binding positive versus negative T cells, and in vitro binding assays, a short list of potential receptor candidates was generated. Recent data show 
that members of the semaphorins-plexin-neuropilin family of proteins both positively and negatively modulate immune cell function. Two examples of this have used recombinant Ig-
fusion proteins containing the extracellular domain of Sema4a and Sema3a that bind Nrp-1/PlxnA4, and this interaction by Sema4a positively modulates Treg cell function similar to 
B7-H4Ig. The present data show that B7-H4 binds Sema3a, a soluble Sema family member, and B7-H4Ig binding to CD4+ T cells co-localizes with Sema3a/PlxnA4/Nrp-1 co-expression. 
Additionally, the functionality of B7-H4Ig treatment is lost in Sema3a functional mutant mice and mice that lack Nrp-1 expression in FoxP3+ Treg cells. This latter finding correlates 
with the B7-H4Ig-induced increase in the number and function of regulatory T cells within the spleen and CNS of mice during EAE. Therefore, the present data show that both 
functional Sema3a and Nrp-1 expressed by Treg cells are required for B7-H4Ig biological activity.

P.A.15.03
The transcriptional regulator Bcl-3 impaires the function of regulatory T cells leading to the development of intestinal inflammation

S. Reißig, A. Nikolaev, A. Waisman, N. Hövelmeyer; 
Uniklinik Mainz, Mainz, Germany.

The oncoprotein and transcription factor Bcl-3 (B cell leukemia-3) is a member of the IκB family of NF-κB inhibitors and was originally identified as a component of a chromosomal 
rearrangement in some B cell lymphomas. In contrast to other IκB proteins, Bcl-3 associates with p50 and p52 homodimers and is predominantly a nuclear protein involved in 
regulating nuclear NF-κB activity.
To understand more about the effects of Bcl-3 on T cells, we have generated a new mouse model, where Bcl-3 is overexpressed specifically in T cells.
We could show that mice overexpressing Bcl-3 solely in T cells developed spontaneous colitis accompanied by a massive cell infiltration into the colon. Interestingly, the TCRγδ+ T cell 
population was dramatically increased in the colonic IEL population of the Bcl-3 overexpressing mice. By examining Tregs in these mice, we found that overexpression of Bcl-3 strongly 
impairs Treg cell function, which was accompanied by decreased expression of CD25, Foxp3, IL-10 and the co-inhibitory molecule CTLA-4. Hence, the loss of suppression of Bcl-3 
overexpressing Tregs might result in the development of severe spontaneous colitis. Our data emphasize a novel pathway in the maintenance of viability and suppressive function of 
Tregs in the gut that critically involves Bcl-3 as a negative regulator, qualifying this protein as an interesting pharmacological target for the treatment of IBD.

P.A.15.04
Subtype-specific Ca2+ signaling in human effector CD4+ T cells

S. C. Kircher, B. A. Niemeyer, D. Alansary; 
Molecular Biophysics Saarland University, Homburg, Germany.

Introduction: Antigen mediated stimulation of naïve CD4+ T cells triggers differentiation into effector regulatory or helper subtypes in a cytokine and antigen dependent manner. 
Imbalances between resulting subtypes lead to an inadequate immune response or to an autoimmune disease. The crucial role of Ca2+ signals in shaping the resulting immune 
response is well characterized. However, how they determine the fate of T cell and the characteristics of Ca2+ signals in the evolving subtypes are less well understood.
Materials and methods: The differentiation of human peripheral CD4+ T cells into Th1, Th2, Th17 or regulatory (Treg) T cells was optimized by alteration of the supplied cytokines and 
duration or intensity of the used stimulation. Efficiency of polarization was monitored by flow cytometric and qRT-PCR analyses of the subtype-specific cytokines and/or transcription 
factors. Functional differentiation was monitored by characterizing the store-operated Ca2+ entry (SOCE) phenotype of the cells in Fura-2 measurements.
Conclusions: While Treg cells showed a higher and more sustained [Ca2+]i in response to store depletion when compared to non-polarized cells, effector Th1, Th2 and Th17 showed a 
lower [Ca2+]i . The increased Ca2+ response in Treg was accompanied by an increased expression of Orai1, STIM1 and STIM2, the main proteins mediating SOCE. IL-12 treatment of CD4+ 
cells led to a significantly reduced SOCE indicating an important role of IL-12 in regulating Ca2+-dependent processes in Th1 cells. Altogether, our results point to a differential Ca2+ 
profile of effector T cells that tightly regulates the outcome of the downstream immune response.

P.A.15.05
TGF-β induces CD39 expression on regulatory T (Treg) cells by a mechanism dependent of the SMAD2/CREB pathway

R. S. Peres1, J. Talbot1, P. B. Donate1, R. D. Oliveira1, J. C. Alves-Filho1, T. M. Cunha1, F. Liew2, F. Q. Cunha1; 
1University of São Paulo, Ribeirão Preto, Brazil, 2University of Glasgow, Glasgow, United Kingdom.

Introduction: CD39/ENTPD1 is an enzyme highly expressed on the surface of regulatory T (Treg) cells which participates of the adenosine production by ATP metabolism. Adenosine 
generated by CD39 has an array of immunomodulatory effects and is described as a potential therapeutic target for several autoimmune diseases. However, mechanisms involved in 
the regulation/induction of CD39 expression are poorly understood. Thus, the aim of this study was to investigate the molecular pathways of the induction of CD39 on Treg cells.
Materials and Methods: Natural Treg (nTreg) and Treg differentiated in vitro (iTreg) from blood of healthy individuals were stimulated with increasing concentrations of TGF-β (3, 10, 
30 ηg/ml) with or not pharmacological inhibitors of PKA or TGF-β receptor I (TGFBRI). After 48 hours, CD39 expression was analyzed by FACS and Treg cells were collected for Western 
Blot focusing p-SMAD2, p-CREB and CD39 quantification.
Results: We demonstrated that TGF-β, in a concentration dependent manner, induces the CD39 expression in both nTreg and iTreg cells. The expression of CD39 associated with the 
expression of p-SMAD2 and p-CREB. However, there was no difference in the frequency Treg (CD4+FOXP3+) cells among TGF-β concentrations. The increase of the TGF-β-induced 
expression of CD39, p-SMAD2 and p-CREB were inhibited by TGFBRI inhibitor, but not by PKA inhibitor.
Conclusions: These results show the participation of TGF-β signaling in the induction of CD39 expression on Treg cells by a mechanism dependent of p-SMAD2/p-CREB. Furthermore, 
the results provide information about potential new biological target to develop therapies for autoimmune diseases. Financial Support:FAPESP(2012/10438-0).

P.A.15.06
Distinct tolerogenic signals differentially regulate CD39 expression in CD4+ T-cells

M. Gerner1, J. Leitner2, P. Steinberger2, C. Gerner3, K. G. Schmetterer1; 
1Department of Laboratory Medicine, Vienna, Austria, 2Institute of Immunology, Vienna, Austria, 3Institute of Analytical Chemistry, Vienna, Austria.

The CD39 molecule (Ectonucleoside triphosphate diphosphohydrolase 1; ENTPD1) is an important functional marker on thymic-derived regulatory T-cells (tTreg). However, recent 
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studies by us and other groups have shown that CD4+CD25+FOXP3+ tTreg segregate into a CD39- and a CD39+ subset and that the percentage of CD39+ tTreg shows high individual 
deviation (between 11% and 89%; n=20). Furthermore, 5-10% of the CD4+CD25-FOXP3- effector T-cells (Teff) express CD39, suggesting that CD39 expression on CD4+ T-cells is 
regulated independently of FOXP3 expression. Consequently, we aimed to identify the underlying molecular mechanisms governing CD39 expression in Teff and tTreg. Using retroviral 
overexpression in CD4+CD39- we could show that CD39 expression is indeed independent of FOXP3 expression. Similarly, implied in the function of tTreg (RUNX1, HELIOS, CREB) 
or the expression of CD39 on other cell types (SP1) showed no effect on CD39 expression. In long-term cultures, the combined addition of TGF-beta and all-trans retinoic acid led to 
a marked up-regulation of CD39 expression in comparison to control cultures. In contrast, addition of rapamycin significantly decreased CD39 expression after two weeks of culture. 
In all cultures, CD39 expression was restricted to the CD25+CD127high subset. In conclusion, we present clear-cut information that CD39 expression on CD4+ T-cells is regulated by 
tolerogenic signals such as TGF-beta while at the same time requiring intact mTOR signaling. Furthermore, first preliminary data about genomic and proteomic investigations of 
CD4+CD39+ T-cells will be presented.

P.A.15.07
Increase in the frequency of CD4+CD39+ cells in SCD compared to healthy controls

U. Al-Maskari, M. Boulssel, H. Al-Ghaithi, A. Alansari; 
Sultan Qaboos University, Al-Khoud, Oman.

Adenosine concentration is increased in the blood of sickle cell disease and recently this has been suggested to play a functional role in promoting sickling, hemolysis, and damage to 
multiple tissues. Although, extracellular adenosine can be produced by more than one pathway, ecto-enzymes CD39 and CD73-dependent production is frequently considered as the 
regulator for extracellular adenosine generation during inflammatory or ischemic disease conditions. We investigated the potential differential expression of CD39 on Treg cells from 
SCD cases (20) compared to healthy controls (22) using flow cytometry.
A significant increase in the frequency of CD39+ cells in SCD compared to controls was detected. Further, classifying individuals into three groups based on the frequency of CD4+ 
CD39+ T cells: CD39low (< 5%), CD39int (5 - 10%) and CD39high (> 10%), showed that SCD patients are mainly in the intermediate and high groups compared to controls (P= 0.019).
Conclusion: CD39+ subpopulation is higher in SCD cases compared to controls. However, its potential role as a disease modifier is not conclusive because this increase could be 
reactive. Thus, we would like to run a case control study and investigate the potential association of CD39 gene common function/regulatory polymorphisms with SCD.

P.A.15.08
Expansion of cynomolgus monkey alloantigen-reactive regulatory T cells using activated B cells for in vivo testing

H. Zhang1, H. Guo1, L. Lu1, Q. Tang2, M. Ezzelarad1, A. Thomson1; 
1university of pittsburgh, pittsburgh, PA, United States, 2university of California at San Francisco, San Francisco, CA, United States.

Background: It has been shown that aAlloantigen-reactive murine and human CD4+CD25+Foxp3+ regulatory T cells (allo-R-Treg) are more potent in promoting long-term allograft 
survival than polyclonal Treg in experimental models. CD40L-stimulated B cells (CD40L-sBc) have been used to stimulate/expand human allo-R-Treg. However, there are few reports 
regarding the generation of non-human primate (NHP) allo-R-Treg. In order to test allo-R-Treg in a preclinical transplant NHP model, we explored the possibility of activating 
cynomolgus monkey B cells with CD40L-3T3 cells and then using these CD40L-sBc to generate allo-R-Treg.
Methods & Results: Flow-sorted cynomolgus CD20+ B cells were cultured with irradiated CD40L-3T3, IL-4 and cyclosporine A for 7 days before restimulation with CD40L-3T3 and IL-4. 
B cells were expanded 30- to 80- fold by day 13 to 15 and displayed high expression of HLA-DR, CD80 and CD86. To test the potency of CD40L-sBc to stimulate Treg, we first flow-
sorted and expanded naturally-occurring cynomolgus monkey CD4+CD25+CD127- Treg using artificial antigen-presenting cells, rapamycin and rhuIL-2 for 8 days. Then we labeled these 
expanded polyclonal Treg with VPD450 and stimulated with allogeneic CD40L-sBc in the presence of exogenous rhuIL-2 for 12 to 15 days. We observed marked proliferation of Treg in 
response to stimulation with allogeneic CD40L-sBc.
Conclusions: CD40L-3T3 cells can stimulate and expand cynomolgus B cells, which have strong potency in stimulating allogeneic Treg. Further study will optimize conditions to 
improve the fold-increase in allo-R-Treg expanded by CD40L-sBc for their in vivo testing in promoting allograft survival.

P.A.15.09
CD8+ Treg differentiation and function is dependent on pro-inflammatory cytokines

U. Bjarnadóttir1, B. R. Lúðvíksson1,2; 
1Department of Immunology, Landspitali, National University Hospital of Iceland, Reykjavík, Iceland, 2Faculty of Medicine, Biomedical Center, University of Iceland, Reykjavík, Iceland.

Introduction: Tregs are critical regulators of autoimmunity and control the fine balance between effector T-cell subsets to maintain immune homeostasis. Their therapeutic potentials 
are great and studies on their differentiation and function is important. Therefore we wanted to evaluate the role of the innate immune system on the differentiation and function of in 
vitro induced CD8+ Tregs (CD8+ iTregs) and their cytokine profile.
Materials/Methods: Naive CD8+CD25-CD45RA+ T-cells were selected from PBMCs from healthy blood donors and cultured in Treg-inducing conditions with/without IL-1β and TNFα 
(different concentrations). Their cytokine profile and function was analysed using FACS, ELISA and luminex.
Results: TGF-β1 and IL-2 had synergistic effect (P<0.0001) upon the differentiation of CD8+ iTregs. High concentration of IL-1β inhibited their differentiation (P<0.01) In the presence 
of TNFα the secretion of IL-10 and TGF-β1 was decreased (P<0.01/0.05) whereas IL-1β affected only IL-10 secretion (P<0.05). The suppression of CD8+ iTregs on CD4+ and CD8+ T-cells 
was reduced (P<0.01) when pro-inflammatory cytokines, IL-1β and TNFα, were present. The diminished suppressive function in the presence of only IL-1β was associated with IL-10 
and IFNγ (P<0.01/0.001). Preliminary studies suggest that the suppression function is not contact dependent and controlled by cytokines CD8+ iTregs secrete.
Conclusions: CD8+ iTregs, stimulated through the CD3/CD28 receptors are IL-2 and TGF-β1 dependent. In addition IL-1β and TNFα inhibit their suppressive function, which is IL-10 and 
IFNγ dependent and not cell contact dependent. The study shows that many factors of the innate immune system highly influence the differentiation and function of CD8+ iTregs.

P.A.15.10
Regulatory t, natural killer t and gamma delta t cells in multiple sclerosis and chronic Fatigue syndrome/myalgic encephalomyelitis: a comparison

S. Ramos, T. Nguyen, S. Marshall-Gradiskin; 
Menzies Health Institution, Gold Coast, Australia.

This study aimed to evaluate and compare specific immune regulatory cells of patients with Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (CFS/ME), patients with Multiple 
Sclerosis (MS) and Controls. Sixty three volunteers were included in this study, 24 were CFS/ME patients, 11 MS patients and 27 Controls. Blood samples were obtained from all 
the participants for flow cytometer analysis of NKT cell, regulatory T cell (Tregs) and γδ T cell phenotypes. We observed significant increase in Tregs in the CFS/ME group (p≤0.005) 
compared with the Controls group. The percent of CD4+T cells was not significantly different amongst the 3 groups. Total γδ and γδ2 T cells were significantly reduced in the MS 
patients in comparison with the Controls group. Conversely, CD4+NKT percentage of NKT, was significantly increased in the CFS/ME group compared with Controls and Double 
Negative NKT percentage of NKT significantly decreased compared with the Controls group. This study has not identified immunological disturbances that are common in both MS 
and CFS/ME patients and differential expression of cell types between the conditions investigated suggests different pathways of disease. These differences need to be explored in 
further studies.

P.A.15.11
Functional defects in regulatory T cells are age dependent in new-onset Type 1 Diabetes and First Degree Relatives

G. Treiber1, B. Prietl1,2, E. Fröhlich-Reiterer1, M. Tauschmann1, V. Pfeifer1,2, E. Lechner1,2, W. Graninger1, T. R. Pieber1,2; 
1Medical University Graz, 8036 Graz, Austria, 2CBmed Center for Biomarker Research in Medicine, Graz, Austria.

T cells are key mediators of autoimmune diseases like type 1 diabetes (T1D) and regulatory T cells (Tregs) are a critical subset that plays an indispensable role in maintaining 
immunotolerance and could be used as potential biomarkers. In the present study, we aimed to assess number and function of Tregs in children and adults with new-onset T1D 
compared to first degree relatives (FDR) and healthy controls and we evaluated age effects on T cell subsets. Peripheral blood cells from 14 adult T1D (age: 35±12ys), 29 juvenile T1D 
patients (age: 12±4ys), age matched FDR (20 children, 38 adults) and healthy controls (17 children, 55 adults) were quantified by a multi-parameter FACS analysis. Apoptosis and 
suppressive capacity of Tregs were measured in vitro with FACS sorted Tregs and stimulated autologous effector T cells. The suppressive capacity of Tregs was decreased in children 
with T1D (mean±SEM; 20.6±6.6% vs 39.4±4.2% vs 43.8±6.4% p=0.024) and adult T1D patients (7.5±8.1% vs 34.5±3,6% vs 39.7±2.0% p<0.001) in comparison to FDR and healthy. 
Apoptosis of Tregs was only significantly increased in children with T1D (2.83±0.68% vs 1.24±0.31% vs 0.67±0.19%, p=0.026). Number of Tregs did not change with age within the 
group of new onset T1D, FDR or healthy controls. Our data show that Tregs function is impaired in juvenile and adult new-onset T1D, which is already seen in FDR and the functional 
differences in peripheral Tregs suggest an age dependent defect of Tregs function in the pathogenesis of T1D.
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P.A.15.12
The influence of urban air pollution on the changes in immunological status and in concentration of BTEX

I. Mrakovcic-Sutic1, A. Bulog2, V. Micovic2, I. Sutic3, Z. Baricev-Novakovic3; 
1Department of Physiology and Immunology, Medical Faculty, Rijeka, Croatia, 2Department of Public Health, Medical Faculty, Rijeka, Croatia, 3Department of Family Medicine, Medical 
Faculty, Rijeka, Croatia.

Introduction: The occurrence of environmental diseases, especially in high industrial countries, has been increasing more than 30% for the last few decades and these illnesses are 
an onerous burden both to the individual and to the public health. Urban air pollution represents a common and difficult problem in the majority of metropolises with high levels of 
traffic congestion generating great amounts of genotoxic substances. Volatile organic compounds (VOCs) play an important role in ecological damages, disturbing the ecosystem 
and human health. It is well-known that the blood-air relationships of benzene, toluene, ethylbenzene, and the xylenes (BTEX) were dependent by smoking, exposure-smoking 
interactions and by gender and age, while the other VOCs were not.
Subjects and methods: we determined the connection between the concentration of BTEX in urine, the immunological status (phenotypic profile of peripheral blood lymphocytes, 
NKT and regulatory T cells-Tregs) and respiratory illnesses in inhabitants from industrial area and those from rural fields.
Results: inhabitants from urban industrial fields have significantly decreased values of PIF (inspiratory peak flow), FIVC (inspiratory forced vital capacity), FIV1 (volume inspired in the 
first second of the test) and FVC (forced vital capacity), which correlates with increased percentage of NKT and Tregs in these subjects. All exposed individuals were demonstrated the 
significant increased values of BTEX, which were associated with the altered spyrometry’s findings in inhabitants from urban areas.
Conclusion: we point the possible predictive role of BTEX measuring and immunological findings as important methods for the diagnosis of environmental disease and monitoring.

P.A.15.13
Blockage of FOXP3 dimerization or FOXP3/AML1 interaction with a synthetic peptide inhibits T regulatory cell activity

T. Lozano, M. Gorraiz, M. Durantez, M. Ruiz, V. Belsúe, O. Rabal, J. Oyarzabal, P. Sarobe, J. Prieto, N. Casares, J. J. Lasarte; 
Centre for Applied Medical Research, CIMA, Pamplona, Spain.

Introduction: Although T regulatory cells (Treg) are essential for the control of immune homeostasis and prevention of autoimmune diseases, their immunoregulatory function 
may impair the induction of immune responses against cancer and infectious agents. Thus, development of inhibitors of FOXP3 might give new therapeutic opportunities for these 
diseases. FOXP3 binding to DNA is dependent on its homodimerization and is assisted by multimerization with other proteins, such as the transcription factor AML1. In a previous 
work we identified a peptide (named P60) able to enter into the cells, bind to FOXP3, and impair Treg activity in vitro and in vivo. In this work we characterize the mechanism of action 
of this inhibitory peptide.
Materials and methods: Recombinant AML1 protein and FOXP3 truncated versions were produced. The capacity of P60 to bind to FOXP3 was measured by Surface Plasmon 
Resonance (SPR). Foxp3 homodimerization and FOXP3-AML1 heterodimerization was measured by Alfascreen. The Treg inhibitory capacity of P60 was measured in cocultures with 
effector CD4+T cells stimulated with anti-CD3 and in vivo in vaccination assays.
Results: SPR analyses with truncated versions of FOXP3 showed that P60 binds to the intermediate region of FOXP3 encompassed from aminoacids 177 to 331. P60 binding to FOXP3 
inhibits homodimerization and its interaction with AML1 and inhibited T regulatory cell activity in vitro and in vivo
Conclusion: Blockage of FOXP3 homodimerization or FOXP3/AML1 interaction with the synthetic peptide P60, inhibits T regulatory cell activity in vitro and in vivo and constitutes a 
strategy to enhance antitumor and antiviral immunotherapies.

P.A.15.14
Can Foxp3+ regulatory T cells synthesize and secrete catecholamines?

M. G. Guereschi, J. T. Maricato, L. P. Araujo, F. M. Melo, A. S. Basso; 
Department of Microbiology, Immunology and Parasitology, Paulista Medical School, Federal University of São Paulo, São Paulo, Brazil.

Introduction: Immune responses can be modulated by catecholamines released upon sympathetic activity through functional catecholaminergic receptors expressed on immune cells. 
CD4+ T cells express catecholamine receptors and we have recently shown that Foxp3+ Treg cells (Treg) also express them. Furthermore, some immune cells posses an endogenous 
catecholaminergic system that includes the enzymatic pathway to synthesize catecholamines. Treg cells play a key role in the regulation of immune responses and are essential for 
maintenance of self-tolerance. Nevertheless, very little is known about catecholamines production and secretion by Treg.
Materials and Methods: CD4+Foxp3+ Treg cells or CD4+CD62L+ naïve T cells were sorted in FACSAriaII and the levels of transcripts for enzymes from the catecholamines biosynthesis 
pathway were measured by qPCR. Naïve T cells or Treg cells were activated or not in culture for 24h and noradrenaline concentration in the supernatant was measured by ELISA.
Results: We showed that Foxp3+ Treg cells expressed tyrosine hydroxylase (TH) transcripts, although 20 fold less than the CNS. TH and monoamine oxidase were, respectively, 7 and 
4 fold more expressed in Treg cells than in naïve T cells and both cells expressed the same amount of Dopa B-hydroxylase transcripts. We also showed that Treg cells and naïve T cells 
secreted noradrenaline and culture activation did not change noradrenaline secretion, but naïve T cells secreted 35% less noradrenaline than Treg cells.
Conclusions: We first showed that Foxp3+ Treg cells are able to produce and secrete noradrenaline, what could contribute to the fine tune of the immune response regulation.

P.A.15.15
Role of HIF-2α in T cell differentiation and regulatory T cell function

Y. Lin, M. Lai; 
Institute of Molecular Biology, Academia Sinica, Taipei, Taiwan.

Introduction: Hypoxia-inducible factor (HIF)-1α and HIF-2α are master transcription factors responsible for coordinating cellular responses to hypoxia. HIF-1α is reported to promote 
Th17 development and attenuate regulatory T cell (Treg) differentiation. HIF-2α expression is also detected in T cells, but the role of HIF-2α in T cell differentiation and Treg function is 
still undefined.
Materials and Methods: Sorted naïve (CD4+CD25-CD44lowCD62Lhigh) T cells and CD4+CD25+ Tregs from HIF2α-flox/flox (WT) and CD4Cre x HIF2αflox/flox (KO) mice were used to 
analyze T cell differentiation and evaluate Treg function, respectively.
Results: WT and T cell-specific HIF-2α KO mice had similar percentages of CD4+, CD8+, and natural CD4+CD25+ Tregs in lymph nodes and spleens. HIF-2α-deficient T cells produced 
more IFN-γ and IL-2 than WT T cells upon in vitro activation. We found that no significant differences were observed in IFN-γ, IL-4, and IL-17 production between WT and HIF-2α-
deficient naive T cells under Th1, Th2, and Th17 skewing conditions. There is slightly decrease in inducible Treg differentiation in T cell-specific HIF-2α KO mice, as compared to WT 
mice. Moreover, natural CD4+CD25+ Tregs from T cell-specific HIF-2α KO mice had a defect in inhibiting IL-2 and IFN-γ production when cocultured with WT CD4+CD25- T cells upon 
activation. HIF-2α deficient natural Tregs also can’t effectively suppress CD4+CD25- T cell proliferation.
Conclusions: HIF-2α may play a role in regulating suppressive function of natural CD4+CD25+ Tregs.

P.A.15.16
The role of human β-defensin 2 in T cell activation and proliferation

D. Chen, J. George, D. Rowley, S. Outram; 
School of Health, Sport & Bioscience, University of East London, London, United Kingdom.

Introduction: Human β-defensins (hBDs) are a group of cationic peptides capable of directly killing a wide range of microbial pathogens including bacteria, fungi and viruses. 
Additionally, defensins have been shown to be capable of modulating both the innate and adaptive immune responses. The aims of this study are to further elucidate the means by 
which beta defensin-2 may regulate the human CD4+ T cell response.
Materials and Methods: Human CD4+ T cells were isolated and stimulated with αCD3/CD28 in the presence or absence of 10µg/ml hBD-2. Expression of cell surface activation markers 
together with transcriptional factors within the cell were analysed by flow cytometry.
Results: In this study, we demonstrate that co-stimulation of purified human CD4+ T cells in the presence of hBD-2 together causes an up-regulation in numbers of CD4+CD25+CD69+ 
and CD4+CD25High T cells. Analysis of expression of the specific marker for Tregs, Foxp3, also reveals an up-regulation in the CD4+CD25High T cell subset at 42hrs. Consistent with 
this finding, we also observed that expression of IL-10 is significantly increased following 42hrs culture with hBD-2. However, analysis of proliferation using CFSE reveals that hBD-2 
induces the proliferation of CD4+ T cells in vitro after 72hrs.
Conclusions: Our data suggest that, whilst there is apparently an increase in Tregs in the presence of hBD-2, there also appears to be an increase in Teffs cells suggesting that hBD-2 
may either induce the resistance of Teffs to regulation by Tregs or disable the ability of Tregs to suppress effectively.
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P.A.15.17
Foxp3+ T cells expressing RORgammat represent a regulatory T effector lineage with enhanced suppressive capacity during intestinal inflammation

S. C. Hagemann1, B. Yang2, P. Mamareli1, T. Sparwasser1, S. Floess2, J. Huehn2, M. Lochner1; 
1Twincore, Hannover, Germany, 2Helmholtz Centre for Infection Research, Braunschweig, Germany.

Recently, a CD4+ T cell population was identified that simultaneously express the transcription factor retinoic acid related orphan receptor (ROR)t, described to be essential for Th17 
development, and the Treg-specific transcription factor Foxp3. Although these cells showed suppressive capacity in vitro, it was not clear whether Foxp3+RORt+ T cells represent a Treg 
lineage with stable suppressive function under inflammatory conditions in vivo.
In order to allow for a univocal identification and isolation of the different Foxp3 and RORt expressing T cell populations, we generated Foxp3RFPRORtGFP double reporter mice. 
Transcriptional analysis revealed that Foxp3RFPRORtGFP T cells displayed expression of both, genes associated with Tregs and Th17 cells. However, we also found high expression of 
genes that were recently associated with highly suppressive effector Treg lineages, e.g. Il10, Gzmb, Prdm1( Blimp-1), Itgae (CD103), Ctla4 and Icos, plus a panel of genes that suggested 
specific functions in the gut, e.g. Ccr4, Ccr6, Ccr9, Gpr15 and Ffar2. Adoptive transfer of sorted Foxp3+RORt+ T cells in a setting of T cell transfer colitis confirmed their Treg function and 
lineage stability in vivo and revealed a significantly enhanced regulatory capacity compared to conventional RORt Treg cells.
We report here, that Foxp3+ T cells expressing the Th17 master transcription factor RORt represent a stable effector Treg lineage that is specifically enriched in the intestine and the gut 
associated lymphoid tissues in vivo and is specifically armed to regulate immune responses at intestinal sites.

P.A.15.18
Reduced numbers and suppression capacity of regulatory T cells in PCOS

T. Madhwani, A. Patil, S. Khavle, G. Shinde, S. Mukherjee; 
National Institute for Research in Reproductive Health (ICMR), Mumbai, India.

Polycystic Ovary Syndrome (PCOS), the leading cause of female infertility, is characterized by oligo-/an-ovulation and an increased risk of developing T2DM, metabolic syndrome 
and CVD. PCOS commonly presents with hyperandrogenemia and increasing levels of androgens are known to promote visceral adipocity. Chronic low-grade inflammation 
(CLGI) resulting from adiposity is known to promote peripheral insulin resistance and hyperinsulinemia which further perpetuate hyperandrogenemia. Clinical observations 
confirm that adiposity/obesity amplifies the syndrome. Whilst CLGI in PCOS has been researched by many groups, outcomes are confounded by phenotypic heterogeneity of 
cases and measurement of only few immune factors in each investigation. We speculated that disruption of immunological homeostasis would present in with adverse changes in 
regulatory T cells (Tregs). Also, Tregs have been shown to prevent ovarian cyst formation in rodent model of PCO. Hence, unlike other investigations, we have enumerated Tregs-
CD4+CD25hiCD127low in the context of Th1 (IFNγ+) /Th2 (IL-4+) /Th17 (IL-17+) cells in peripheral blood of women with PCOS (n=50) and age, BMI-matched controls (n=28). Functionality 
of Tregs was assessed by CD69/CD154 expression on stimulated effector T cells in presence of autologous Tregs; and estimation of secreted IFNγ, IL-2 and IL-10 in presence of 
stimulation and Tregs. Overall, reduced numbers and suppression capacity of Tregs was observed in women with PCOS irrespective of BMI status. We also found a decrease in Th1/Th2 
ratio in PCOS contrary to our expectations. Our results highlight the potential of Treg dysfunction as an early and easily detectable change in susceptible women.

P.A.15.19
Differential effects of TNF-blocking agents on regulatory T-cells in axial spondyloarthritis

K. Maly, S. Kemmerling, M. Schirmer; 
Medical University of Innsbruck, department of internal medicine, clinic VI, Innsbruck, Austria.

Background: Since several years, TNF-blocking agents are used to treat axial spondyloarthritis (axSpA) including ankylosing spondylitis (stage II-III). For rheumatoid arthritis, 
contradictory effects of TNF-blocking agents on regulatory T-cells (Tregs) were reported, possibly as simultaneous treatment with methotrexate influences FoxP3 expression. 
Therefore we studied the prevalences of Tregs in patients with axSpA not treated with methotrexate.
Material and Methods: 35 consecutive patients with axSpA including 15 patients in stage I (axSpA-I; 66.67% HLA-B27+; BASDAI 4.51±2.37) and 20 patients in stage II-III (axSpA-II/III; 
80% HLA-B27+; BASDAI 5 ± 2.20), and 26 healthy controls (HC) were enrolled in this study. Frequencies of regulatory T cell subtypes were determined using flow cytometry analysis.
Results: Percentages of CD4+FoxP3+CD45RA+ naïve regulatory T cells were comparable between patients and HC. Subanalysis of axSpA-II/III patients treated with monoclonal 
antibodies (n=4, adalimumab, golimumab, infliximab) and the TNF-receptor fusion protein (n=5, etanercept) showed increased percentages of CD4+FoxP3+CD45RA+ naïve regulatory 
T cells in axSpA-II/III under therapy with the TNFR-fusion protein compared to axSpA-II/III **, axSpA-I** and HC* (2.99 ± 1.56 vs 1.22 ± 1.03, 1.18 ± 0.8 and 1.46 ± 0.89%; *p < 0.05, 
**p < 0.01, one-way ANOVA), but were unchanged in axSpA II/III patients treated with αTNF-mAbs. Downregulation of CD4+FoxP3+CD45RA+ naïve Treg cell level is dependent on 
BASDAI (Spearman Correlation Coefficient -0.68, p < 0.01).
Conclusion: Naïve CD4+ FoxP3+CD45RA+ regulatory T-cells are increased in patients with axSpA-II/III when treated with TNFR-fusion protein, but not under treatment with anti-TNF-
blocking monoclonal antibodies.

P.A.16 Regulatory T Cells - Part 3

P.A.16.01
Characterization of resident T cells within secondary lymphoid organs

A. Audemard-Verger, A. Durand, A. Delpoux, R. Mattiuz, N. Bonilla, B. Martin, C. Auffray, B. Lucas; 
Institut Cochin, Paris, France.

Secondary lymphoid organs (SLOs) have been described so far as a place of T-cell transit at the steady state. This continuous T-cell recirculation through SLOs increases the probability 
of encounter between a given lymphocyte and its specific antigen. However, we recently obtained results showing that, unlike CD8+ T cells and naive CD4+ T cells, a proportion of 
regulatory and memory CD4+ T cells was retained over time in SLOs. These SLO-resident regulatory and memory CD4+ T cells exhibit an activated/effector phenotype and strongly 
express markers revealing their high propensity to interact with MHC II molecules in the steady state. However, neither direct physical TCR / MHC II interactions, nor the expression of 
the homing receptor CCR7, seem sufficient to explain their residence. The phenotype of resident T cells in SLOs raises many questions about the mechanisms leading to their retention 
and the implication of these cells in tolerance and protective immunity.

P.A.16.02
Adenosine-A2a receptor orchestrates regulatory T cells expansion and promotes sepsis-induced immunosuppression

D. C. Nascimento, P. H. Mello, A. Pineros, R. G. Ferreira, P. B. Donate, R. S. Peres, V. C. Pereira, F. Q. Cunha, J. C. Alves-Filho; 
University of Sao Paulo, Ribeirão Preto, Brazil.

Introduction: Immunosuppression has been shown to be one of the major long-term sequels of sepsis survivors, which is mainly characterized by the expansion of regulatory T cells 
(Tregs). However, the mechanism underlying the expansion of Tregs remains unclear. There are evidences showing that adenosine can induce Tregs differentiation thought activation 
of adenosine receptor A2a (A2aR). Here, we investigate the role of A2aR in the establishment of sepsis-induced immunosuppression.
Materials and Methods: BALB/c and A2aR-deficient mice undergoing cecal ligation and puncture (CLP) were treated with antibiotic (ertapenem) during 4 days after surgery to 
improve survival. In some experiments, BALB/c mice undergoing CLP received A2a receptor antagonist, -8-(3-Chlorostyryl) caffeine (1 mg/Kg/day) for 10 days starting 3 days after CLP 
induction. On day 15 after CLP, sepsis-surviving mice were challenge with intranasal inoculation of Legionella pneumophila and the number of Tregs, proliferation of effector T cells 
and survival were evaluated.
Results: CLP-surviving mice showed an increased number of Tregs in spleen and impaired T cell proliferative response, which was associated with high susceptibility to secondary 
infection challenge with L pneumophila. Notably, the pharmacological blockade or genetic deficiency of A2aR reduces the expansion of Tregs, improving T cells proliferative response 
and resistance of sepsis-surviving mice to the secondary infection challenge.
Conclusions: Our studies demonstrate that adenosine is critical to the establishment of sepsis-induced immunosuppression by activation A2a receptor.
Financial support: FAPESP

P.A.16.03
Antigen dose defines T cell fate in vivo: effector versus regulatory T cells

D. F. Pinheiro1, M. M. Klicznik1, R. Holly1, S. K. Kitzmueller1,2, M. M. Maurano1,2,3, G. Achatz-Straussberger1, J. Thalhamer1, A. K. Abbas4, I. K. Gratz1,2,3; 
1Department of Molecular Biology, University of Salzburg, Salzburg, Austria, 2Division of Molecular Dermatology and EB House, Salzburg, Austria, 3Department of Dermatology, University 
of California San Francisco, San Francisco, CA94143, CA, United States, 4Department of Pathology, University of California San Francisco, San Francisco, CA94143, CA, United States.

Immune homeostasis is governed by a fine balance of pathogenic effector T cells (Teff) and suppressive regulatory T cells (Treg). In addition to thymic Treg peripherally induced 
Treg (pTreg) can be generated in response to tissue antigen. Here we aim to define the impact of T cell activation strength on T cell differentiation and immune regulation in skin 



255Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tu
es

da
y

autoimmunity. We want to test the hypothesis that low doses and chronic antigen exposure, favors pTreg differentiation. We chose to use two tetracycline-inducible systems for the 
expression of ovalbumin (Ova) in skin of transgenic mice. Keratin 5 promoter (K5) is expressed in the basal cell layer and involucrin promoter (INV) in the upper layers of the epidermis. 
In these mice we can follow adoptively transferred naïve Ova-specific T CD4+ cells (DO11.10) in vivo. We find that K5-Ova-expression leads to the differentiation of both, Teff and 
pTreg cells, while INV-Ova-expression blocks pTreg differentiation. Consequently, K5 results in self-resolving skin inflammation while INV leads to fatal disease. The latter could not 
be rescued by blocking IFN-y or IL-17 but was controlled by in vivo pTreg generation prior to Ova-induction. We found that INV leads to higher levels of Ova-expression, which we can 
titrate by diluting tetracycline. This reduces T cell proliferation, hampers the production of effector cytokines, reduces T cell receptor signaling, and restores pTreg cell differentiation. 
Taken together, our findings suggest that initial TCR signal strength can be crucial in the decision of Teff versus pTreg differentiation with remarkable consequences on clinical 
outcome.

P.A.16.04
Role of sphingolipids in the regulation of anti-viral T cell responses in persistent viral CNS infection

C. Hollmann, J. Schneider-Schaulies, N. Beyersdorf; 
Institute for Virology and Immunobiology, University of Würzburg, Würzburg, Germany.

Sphingomyelin, a membrane component belonging to the Sphingolipids, is hydrolyzed by acid or neutral sphingomyelinase (ASMase, NSMase) to generate ceramides which are 
involved in receptor clustering, formation of microdomains and signaling platforms in membranes. Sphingolipid metabolism affects viral pathogenicity both directly at the level of the 
target cell and indirectly by modulating anti-viral immune responses. The aim of this study was to elucidate the role of sphingolipid metabolism in the context of acute and persistent 
measles virus (MV) infections in the mouse model. Therefore, ASMase-/- and wt mice were infected with recombinant MV bearing a rodent-adapted hemagglutinin (CAMH) protein 
that allows for the infection of mouse neurons and a GFP protein for detection. T cells were investigated ex vivo from healthy as well as from infected mice. In ASMase-/- mice more 
neurons were infected than in wt mice. The comparison of healthy ASMase-/- and wt mice showed higher frequencies of Foxp3+ regulatory T (Treg) cells among CD4+ T cells in the 
ASMase-/- mice as well as a more activated phenotype and stronger CTLA-4-dependent suppressive capacity. Moreover, Treg cells of healthy wt mice displayed lower membrane lipid 
order, higher ceramide content and increased ASMase activity as compared to conventional CD4+ T cells. Our data, thus, indicate that ASMase negatively regulates Treg cell function. 
Moreover, the increased suppressive activity of Treg cells from ASMase-/- mice might explain the poorer control of the MV infection in these mice as compared to wt mice. This study 
was supported by a grant from DFG (FOR2123/P02).

P.A.16.05
Immunotoxicity of orally administered silica nanoparticles

I. Gmoshinski, E. Trushina, O. Mustaphina, S. Khotimchenko, R. Khanferyan; 
Institute of Nutrition, Moscow, Russian Federation.

Background: Nanoparticles (NPs) of silica (SiO2) may be used as a food additives. The information about immunotoxicity of NPs administered orally are insufficient and controversial. 
The aim of the study was an assessment of silica NPs on immune system in rats.
Materials and methods: Silica NPs (“Orisil 300®”) were administered intragastrically to rats at different doses (from 0.1 to 100 mg/kg) during 30 days. PBMC antigen receptors have 
been investigated by flow cytometry. Sera levels of cytokines (IL6, IL10, TNF-α) were measured by ELISA. The systemic anaphylaxis and specific IgG levels have been studied in rats 
immunized by ovalbumin (OVA).
Results: Silica NPs at all doses decreased body weight up to 10-15%. The main target for NP’s toxicity are leukocytes which number decreased at 33%. The number of CD4+ cells 
decreased (13%), the ratio of CD4+/CD8+ cells decreased at 27% due to increase of CD8+ cytotoxic cells. NPs highly increases serum TNF-α concentration more than 5 times. Oral 
administration of silica NPs had no significant effect on the severity of the anaphylaxis, level of specific IgG and phagocytic activity of neutrophiles.
Conclusion: Silica NPs are exerting an immunotoxic effects mainly in high dose. The use of silica NPs as a food additive should be the subject of hygienic regulation.

P.A.16.06
Senescent Tregs occur in RA and are distinct from conventional Tregs

J. Fessler, A. Ficjan, R. Husic, A. Lackner, W. Graninger, C. Dejaco; 
Medical University Graz, Graz, Austria.

Background/Purpose: Here we characterize a novel senescent Tregs (CD4+CD28-FoxP3+) subset in RA patients.
Methods: Prospective, cross-sectional study on 49 patients with RA and 45 HC. We used flow cytometry to determine the prevalence of CD4+CD28-FoxP3+ T-cells and to characterize 
their phenotype. TCR diversity was determined by RT-PCR. In vitro generation of senescent Tregs was performed in cell culture experiments with/without TNF-α.
Results: 1.5 percent [0-14.7] of CD4+ T-cells were CD28-FoxP3+ in RA patients whereas this subset was almost absent in HC [0.2 (0-2.8), p=0.001]. The number of CD4+CD28+FoxP3+ 
Tregs was comparable in both groups [32.8 (±16.5) vs. 34.3 (±16.3), p=0.662].
Phenotypic analysis of CD28-FoxP3+ and CD28+FoxP3+ Tregs demonstrated that CD28-FoxP3+ cells expressed higher levels of the regulatory protein PD-1 [17.45% (0-36.4) vs. 5.45% 
(1.8-13.5), p=0.034], whereas CTLA-4 expression was similar in both subsets. Production of various cytokines including IL-2, IL-4, IL-10, IL-17, TNF-α and IFN-γ was increased in CD28-

FoxP3+ compared to CD28+FoxP3+ Tregs [all p<0.05]. TCR diversity was reduced in CD28-FoxP3+ Tregs [TCR diversity score: 84 (36-104) vs. 115 (109-125), p=0.037].
In vitro assays showed that exposure of CD4+CD28+ Tregs to TNF-α led to a downregulation of CD28 and thus to the CD28-FoxP3+ phenotype.
Conclusion: We discovered a novel T-cell subset which features both senescent as well as regulatory properties. This subset favors the pro-inflammatory milieu and shows altered 
phenotype and function compared to non-senescent Tregs.

P.A.16.07
Inhibition of FOXP3:NFAT interaction enhances T cell proliferation and cytokine production after TCR stimulation

T. Lozano1, L. Villanueva1, M. Durantez1, M. Gorraiz1, M. Ruiz1, V. Belsúe1, J. I. Riezu-Boj1, J. Oyarzabal1, H. Bandukwala2, P. Sarobe1, J. Prieto1, N. Casares1, N. Casares1, J. J. Lasarte1,3,4; 
1Centre for Applied Medical Research, CIMA, Pamplona, Spain, 2La Jolla Institute for Allergy and Immunology, San Diego, CA, United States, 3Universiy of Navarra, Pamplona, Spain, 
4IDISNA, Pamplona, Spain.

Introduction: The transcription factor FOXP3 plays a major role in the control of immune homeostasis mediated by T regulatory cells (Treg). But also, FOXP3 is expressed transiently 
in conventional CD4+ T-cells upon TCR stimulation and may lead T-cell hyporesponsiveness hindering the induction of immune responses against cancer. Treg activity is modulated 
by a cooperative complex between the transcription factor NFAT and FOXP3, which is required to repress IL2, upregulate the Treg markers CTLA4 and CD25, and confer suppressor 
function to Treg. Thus, development of inhibitors of FOXP3-NFAT interaction might give new antitumor therapeutic opportunities.
Materials and Methods A panel of synthetic peptides were synthesized to inhibit FOXP3/NFAT interaction. Surface Plasmon Resonance, protein-protein interaction analysis, in vitro 
functional assays and in vivo assays were carried out to identify peptide inhibitors.
Results: We found that a short synthetic peptide able to inhibit FOXP3/NFAT interaction impaired suppressor activity of conventional Treg in vitro. Specific inhibition of FOXP3/NFAT 
interaction revealed that FOXP3 downregulates NFAT driven promoter activity of CD40L and IL-17. Inhibition of FOXP3/NFAT interaction upregulated CD40L expression on effector 
T-cells and enhanced T-cell proliferation and IL-2, IFN-γ, IL-6 or IL-17 production in response to TCR stimulation. The inhibitory peptide impaired effector T cell conversion into iTreg 
in the presence of TGF-β. Moreover, in vivo peptide administration showed antitumor efficacy in mice bearing Hepa129 or TC1 tumour cells when combined with sorafenib or with an 
antitumor vaccine respectively.
Conclusions: Our results suggest that inhibition of NFAT/FOXP3 interaction might improve antitumor immunotherapies.

P.A.16.08
Distinct surface marker expression of Th9 cells indicates suppression of Th1 responses

K. Stanko, J. Schumann, K. Vogt, S. Schlickeiser, C. Appelt, B. Sawitzki; 
Charité - University Medicine Berlin, Institute of Medical Immunology, Berlin, Germany.

T helper type 9 (Th9) cells represent a distinct subset of CD4+ effector T cells that is characterized by high secretion of interleukin (IL)-9. Protective and pathogenic effector functions 
have been attributed to Th9 cells, but the expression pattern of activation and differentiation markers and their transcriptional profile are less well defined as compared to other 
helper T cells subsets. Additionally, the role of Th9 cells in solid organ transplantation has not been well studied yet, although IL-9 has been reported to be involved in both allograft 
rejection and tolerance. Therefore, to gain insights into their functional capacities, we examined the differentiation and the phenotype of alloreactive Th9 cells.
Stimulation of CD4+ T cells from BALB/c mice with allogeneic bone marrow derived dendritic cells (DCs) from C57BL/6 mice under Th9-polarizing conditions induced IL-9 production 
in up to 25% of activated T cells. Contrary to previous findings a subpopulation of IL-9 producing cells co-expressed IL-4. In order to reveal further phenotypic heterogeneities of Th9 
cells we performed single-cell gene expression analysis of activated (CD44high) Th9 polarized and unpolarized cells. Il9 mRNA expression was highly expressed in all polarized cells, 
contrary to only 25% IL-9 protein expression. 
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Furthermore, a fraction of Th9 polarized cells was characterized by high expression of Cd28, Cd25, Cd83 and Ctla4, and reduced levels of Cd40L, Cd26 and 4-1BB. Absence of Foxp3 
expression excluded overlap with regulatory T cells. This surface marker expression profile indicates suppressive capacities of alloreactive Th9 cells, which are currently further 
investigated in vivo.

P.A.16.09
Donor MHC-derived peptide recognized by TCR biased-CD8+ Tregs suppresses organ rejection

E. Picarda1, S. Bézie1, V. Venturi2, K. Echasserieau3, K. Bernardeau3, I. Anegon1, C. Guillonneau1; 
1INSERM UMR1064, Nantes, France, 2University of New South Wales, Kensington, Australia, 3Plateforme de protéines recombinantes P2R IFR26, Nantes, France.

We previously reported that in a rat MHC mismatched heart allograft model, treatment with CD40Ig leads to indefinite allograft survival mediated by CD8+CD45RClow Tregs, through 
interaction with pDCs. We therefore studied the TCR/MHCp interaction and its impact on Tregs function and allograft survival.
Among 82 unique 16 aa allopeptides, we identified one dominant allopeptide, called Du51, that led to a strong activation of Tregs, as shown by the upregulation of several markers. 
By generating a tetramer (tetDu51), we showed that tetDu51+CD8+ Tregs were enriched in spleen of long-term surviving recipients compared to naive rats. Interestingly, tetDu51+ 
Tregs were the most suppressive subset among the total Treg in both direct and indirect pathways of allorecognition. In vivo, we showed that Du51 infusion alone resulted in 
indefinite allograft survival in 80% of the recipients treated with the highest dose of Du51 peptide. The combination of Du51 therapy with either blockade of MHC-I or depletion of 
CD8+ cells abrogated allograft survival. Moreover, Du51 infusion did not protect against third-party graft acute rejection. Finally, long-term surviving Du51-treated rats displayed a 
higher number of Tregs in spleen compared to naive ones, an inhibition of alloantibody responses and no sign of chronic rejection. Altogether, these results demonstrated that Du51 
treatment alone induced highly suppressive donor-specific CD8+ Tregs capable of in vivo tolerance induction.
This study showed that CD40Ig-induced CD8+CD45RClow Tregs recognize a MHCII-derived allogeneic peptide with strong therapeutic potential and exert a dominant tolerance, 
highlighting the importance of the TCR/peptide/MHC interaction for Treg generation and function.

P.A.16.10
Lack of CD154 expression discriminates stable from instable Foxp3-expressing CD137+ Treg

A. Nowak1, P. Bacher2, T. Hohnstein2, K. Vogt3, B. Sawitzki3, A. Thiel4, A. Scheffold1,2; 
1German Rheumatism Research Centre (DRFZ) Berlin, Leibniz Association, Berlin, Germany, 2Clinic for Rheumatology and Clinical Immunology, Charité - University Medicine Berlin, Berlin, 
Germany, 3Institute for Medical Immunology, Charité - University Medicine Berlin, Berlin, Germany, 4Berlin-Brandenburg Center for Regenerative Therapies (BCRT), Charité - University 
Medicine Berlin, Berlin, Germany.

Natural Foxp3+ regulatory T cells (Treg) maintain self tolerance and control inflammatory reactions and are therefore promising therapeutic targets for the treatment of many 
immune mediated diseases, e.g. by adoptive transfer of in vitro expanded Treg. For safe and effective treatment the functional stability, i.e. maintenance of the suppressive potential, 
is essential. Current clinical isolation protocols are mainly based on CD25 (+/- CD127) expression resulting in highly variable Treg stability upon expansion, as measured by Foxp3 
expression and demethylation of the Foxp3 TSDR region. However, currently the further purification of stable Treg from expanded Treg is not possible due to the lack of suitable 
surface markers.
Converse expression of CD137 and CD154 has previously been described to identify in vitro antigen-activated Treg. We show here, that the CD137+CD154- phenotype is a general 
characteristic for stable Treg, i.e. Foxp3+ with a highly demethylated TSDR region. CD137+CD154- Treg can readily be identified and sorted even after prolonged in vitro culture and 
retain their stable phenotype upon further in vitro expansion, including low expression of inflammatory cytokines and high suppressive capacity. In contrast, CD137+CD154+ T cells, 
although they express Foxp3, are characterized by a rather methylated TSDR as well as a rapid loss of Treg phenotype and suppressive activity.
Therefore, CD137 and lack of CD154 expression is a hallmark of stable Foxp3+ Treg and provides unique possibilities to identify and sort stable Treg for diagnostic or therapeutic 
applications.
Funding: SFB650 TP26, DFG

P.A.16.11
Fam65b a new molecular link between RhoA and TGF-β signaling pathways in iTregs differentiation

J. Froehlich1,2,3, L. Bertrand1,2,3, A. Lainé1,2,3, J. Delon1,2,3, C. Charvet1,2,3, M. Mangeney1,2,3; 
1Inserm U1016, Institut Cochin, Paris, France, 2CNRS, UMR8104, Paris, France, 3Université Paris Descartes, Sorbonne Paris Cité, Paris, France.

Upon antigen recognition, CD4 T cells follow distinct developmental pathways with specialized properties and effector functions. One of these pathways leads to the differentiation 
of induced regulatory T cells (iTregs). Their differentiation from naive CD4 T cells requires TGF-β, inducing FoxP3 expression principally through a Smad-dependent pathway. Several 
Smad-independent TGF-β pathways have been discovered, including Rho-GTPase and phosphatidylinositol-3 kinase (PI3K)-Akt pathways. To investigate the role of these pathways in 
iTregs differentiation, we took advantage of a new transcriptional target of FoxO, Fam65b that we already characterized as an atypical RhoA inhibitor.
Using human peripheral blood T cells, we established that Fam65b expression is restricted to resting T cells, and that its inhibition is required to allow cell proliferation. Moreover, in 
mice and humans, Fam65b regulates the activation threshold of T cells upon T cell receptor stimulation. So, Fam65b seems to be a T cell quiescence factor.
To characterize the effects of Fam65b in T cells in vivo, we have developed a mouse model of Fam65b knockout (Fam65bKO). There was no difference between Fam65bKO and control 
mice in T cell development but under iTregs stimulation, we observed that naive CD4 T cells from Fam65bKO expressed a higher level of FoxP3 than control mice. Preliminary results 
show that in Fam65b-deficient T cells Smad2/3 are more phosphorylated compared to control cells, without differences in TGF-β receptor expression.
This model will be useful to decipher the role of RhoA in TGF/Smad signaling pathway and the cooperation between FoxO1 and Rho-GTPase in iTregs differentiation.

P.A.16.12
The frequencies of peripheral blood regulatory T cells and T helper 17 cells in idiopathic dilated cardiomyopathy

D. Stettner-Leonkiewicz, E. Grywalska, J. Rolinski, A. Wysokinski; 
Medical University of Lublin, Lublin, Poland.

Introduction: Dilated cardiomyopathy accounts for 30-40% of all heart failure cases in large clinical trials and is the leading cause of heart transplantation. The role of peripheral blood 
cell subpopulations, particularly regulatory T cells (Treg) and T helper 17 cells (Th17), in the pathogenesis of idiopathic dilated cardiomyopathy (IDCM) remains still uncertain.
The aim of this research was to describe the percentages and absolute counts of Treg and Th17 cells in patients with IDCM and the relationships between analyzed cell subsets and 
selected clinical parameters.
Material and methods: The frequencies of Treg and Th17 cells were measured by flow cytometry in 50 patients with IDCM. The control group consisted of 20 healthy age- and sex-
matched volunteers. The diagnosis of IDCM was based on the common known criteria.
Results: Significantly lower frequencies and absolute counts of CD4(+)CD25(+)FoxP3(+) Treg cells were found in the study group in comparison with controls (p<0.0001). Higher 
percentages and absolute counts of IL-17A(+)CD3(+)CD4(+) Th17 lymphocytes were found in the IDCM patients than in the control group (p<0.001). The frequencies and absolute 
counts of CD4(+)CD25(+)FoxP3(+) Treg cells correlated with the enjection fraction (p<0.01, r=0.452 and p<0.01, r=0.532, respectively).
Conclusions: The study demonstrates that both Treg and Th17 cells might play an important role in the pathogenesis of IDCM. The reduced number of Treg cells and higher levels of 
Th17 cells in IDCM could be responsible for the loss of immune tolerance and development of inflammatory process.

P.A.16.13
Study on the role of galectins in the regulatory function of Regulatory T cells induced by B cells

Y. C. Tsai, C. C. Yang, B. L. Chiang; 
Graduate Institute of Immunology, College of Medicine, National Taiwan University, Taipei, Taiwan.

Introduction: Regulatory T cells induced by B cells (Treg-of-B) are a subpopulation of regulatory T cells which are CD25 positive and Foxp3 negative. Our previous results have 
demonstrated their ability to suppress in vitro T cell proliferative responses and regulate inflammatory diseases in vivo. Galectins are reported to play the role in cell apoptosis and also 
in T cell regulation, so we aimed to study the role of galectins in the regulatory function of Treg-of-B cells.
Materials and methods: 5-8 weeks Balb/c mice were sacrificed, and CD4+CD25- T cells and B cells were isolated. Then CD4+CD25- T cells were cultured with naïve B cells for 3 days, 
and induced regulatory T cells, which are CD25 positive and Foxp3 negative, so called Treg-of-B. We assayed the suppressive function of Treg-of-B by T cell suppression assay and 
check galectins at mRNA and protein level by qPCR and ELISA.
Results: The expression of galectins were screened by qPCR and ELISA, and predominant galectin-2 was expressed by Treg-of-B cells. We further tested the suppressive function with 
the addition of recombinant galectin-2. The results showed that the proliferation of either CD4+CD25- T cells or CD8+ T cells was decreased with the presence of galectin-2. The results 
showed that galectin-2 might play a role in the regulatory function of Treg-of-B cells.
Conclusion: The results showed that galectin-2 expression was increased in Treg-of-B cells. However, more studies are needed to clarify the role of galectin-2 in the function and 
regulation of these Treg-of-B cells in the future.
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P.A.16.14
Rheumatoid arthritis alters the phenotype of bone-marrow-resident Tregs

M. Massalska1, M. Plebanczyk1, M. Prochorec-Sobieszek2,3, A. Radzikowska1, E. Kuca-Warnawin1, U. Musialowicz1, U. Skalska1, A. Kornatka1, T. Burakowski1, P. Maldyk4,5, E. Kontny1, W. 
Maslinski1, W. Maslinski1; 
1Dept of Pathophysiology and Immunology, Institute of Rheumatology, Warsaw, Poland, 2Dept of Pathology, Institute of Rheumatology, Warsaw, Poland, 3Dept of Diagnostic Haematology, 
Institute of Haematology and Transfusion Medicine, Warsaw, Poland, 4Department of Rheumoorthopaedic Surgery, Institute of Rheumatology, Warsaw, Poland, 5Clinical Dept of 
Orthopaedic and Traumatology of Locomotor System, Enfant-Jesus Clinical Hospital, Warsaw, Poland.

Introduction: Recent data support concept of bone marrow (BM) active participation in pathogenesis of rheumatoid arthritis (RA). Although Tregs role in control of autoimmune 
processes is well proved, presence and functions of regulatory T cells were not investigated in bone marrow yet. In the present work we compare the phenotype of Tregs in paired 
samples of bone marrow and peripheral blood isolated from patients with RA and osteoarthritis (OA). Functional activity of Tregs isolated form bone marrow was also investigated.
Materials and Methods: Bone marrow and peripheral blood samples were obtained from RA and OA patients during hip bone replacement surgery. The Tregs phenotype was assessed 
by FACS analysis immediately after isolation and in immunohistochemical staining. Functional activity of Tregs was measured by suppression of proliferation and TNF production. 
Data are shown as mean ± SEM.
Results: There was significantly lower proportion of CD4+CD25+ and CD25+Foxp3+ in BM in comparison to peripheral blood in both OA and RA patients groups. Although Treg cells 
isolated from BM and peripheral blood share phenotype of memory CD45RO+ cells, they differ in CD25 and CD127 expression, with significantly higher proportion of activated 
CD4+Foxp3+CD127+ cells and lower proportion of Tregs expressing CXCR4 in BM of RA patients. Tregs from OA and RA BM were functional and suppressed proliferation and TNF 
production in co-culture with effector T cells.
Conclusions: Functional Treg are present in RA BM, however their phenotype and activation status may be responsible for poor retention in bone marrow and contribution to RA 
pathogenesis.

P.A.16.15
Tuning IL-2 signaling by ADP-ribosylation of CD25

F. Koch-Nolte1, S. Teege1, A. Hann1, M. Miksiewicz1, C. Mac-Millan1, B. Rissiek1, B. Rissiek1, S. Menzel1, M. Nissen1, M. Nissen1, F. Haag1, S. Adriouch2; 
1University Medical Center Hamburg, Hamburg, Germany, 2University Hospital, Rouen, France.

Control of immunologic tolerance and homeostasis rely on Foxp3+CD4+CD25+ regulatory T cells (Tregs) that constitutively express the high affinity receptor for Interleukin-2, 
CD25. Tregs proliferate in response to injections of IL-2/anti-IL-2 antibody complexes or low doses of IL-2. However, little is known about endogenous mechanisms that regulate the 
sensitivity of CD25 to signaling by IL-2. Here we demonstrate that CD25 is ADP-ribosylated at Arg35 in the IL-2 binding site by ecto-ADP-ribosyltransferase ARTC2.2, a toxin-related 
GPI-anchored ecto-enzyme. ADP-ribosylation inhibits binding of IL-2 by CD25, IL-2- induced phosphorylation of STAT5, and IL-2-dependent cell proliferation. Our study elucidates 
an as-yet-unrecognized mechanism to tune IL-2 signaling. This newly found mechanism might thwart Tregs at sites of inflammation and thereby permit a more potent response of 
activated effector T cells.

P.A.16.16
Immunomodulatory effects of allogeneic blood transfusion (ABT)

P. Spadidea1, M. Rodi1, A. G. Kastrenopoulou1, I. Tatani2, A. Chatziantoniou2, E. Panagiotopoulos2, A. Mouzaki1; 
1Division of Hematology, Dpt. of Internal Medicine, School of Medicine, University of Patras, Patras, Greece, 2Orthopedics Clinic, Medical School and University Hospital, University of 
Patras, Patras, Greece.

Introduction: ABT during and following surgery has been widely associated with immunosuppression and nosocomial infections. To investigate whether ABT exerts specific 
immunomodulatory effects, we studied a cohort of patients that underwent scheduled joint replacement surgery and had no underlying pathologies.
Materials and methods: Peripheral blood samples (PBS) were drawn from 89 patients, of which 54 received ABT (TP) and 35 did not (NT), before surgery (BS), and after surgery (AS) 
on days 0-7, 1 and >3 months. PB cells were phenotyped. The activities of Tregs and T effector (Teff) cells were tested. PB cytokine and TNF-RI/II concentrations were measured. Post-
operative complications were recorded for all patients.
Results: In TP, CD3+CD4+HLA-DR+ cells increased significantly on d0 and CD4+CD25high/+CD127low/- and CD4+CD25+Foxp3+ cells between d1-d7, to achieve BS levels >3 months. 
Tregs and Teffs from all patients were functional, but TP Tregs were significantly more efficient, i.e fewer were required to inhibit Teff proliferation. IL-6 and TNF-RI/II levels increased 
significantly on d0 and decreased by d7; inversely, TGF-β1 levels fell on d0 and increased by d7. In NT, no differences in cells or cytokine/TNF-RI/II levels were observed BS and AS. 
Significantly higher rates of post-operative complications were observed in TP (57.4%, 25.53% infections) vs NT (21.88%, 0% infections).
Conclusion: ABT causes immunomodulation. ABT results in immediate Teff cell activation and elevated levels of IL-6 and TNF-RI/II, followed by Treg activation and TGF-β1 secretion 
that peak on d7. Homeostasis is reached 3 months post-ABT. ABT results in higher incidence of post-operative complications including infections.

P.A.16.17
A significant fraction of neonatal regulatory T cells is preserved throughout life.

C. F. Nunes1, J. Nogueira1, F. Canto1, P. Vianna1, M. Bellio1, A. Nóbrega1, R. Fucs2; 
1UFRJ, Rio de Janeiro, Brazil, 2UFF, Rio de Janeiro, Brazil.

Regulatory T cells (Treg), essential to control responses against self/nonself antigens, were also associated with neonatal acquired tolerance. Peculiar features of TCR repertoire of 
different ages may greatly influence peripheral T cells homeostasis. Our aim was to evaluate if the turnover of CD4+Foxp3+ Treg cells compared to that of conventional CD4+Foxp3- 
T cells in the peripheral compartment is altered throughout life. We studied the colonization of Thy-1.2+ athymic hosts by Thy-1.1+ neonatal or adult-derived thymocytes after 
concomitant/sequential transfers or after thymus grafts of donors of both ages. Neonatal T cells were able to expand when transferred to lymphopenic nude hosts but showed a 
lower incorporation when injected simultaneously or after adult thymocytes. When nude mice were grafted with Thy-1.1+ neonatal thymus, we also observed that the donor neonatal 
T cells were readily replaced by new RTEs differentiated from adult host precursors. However, the substitution kinetics of neonatal Treg cells was surprisingly delayed, compared to 
conventional lymphocytes, allowing the peripheral survival of Treg clones derived from the first waves of thymus differentiation. It is possible that a higher TCR affinity to self-peptides 
associated with Treg cells, favors their preferential long-term survival among the neonatal population. In contrast, the multirreactivity and limited diversity of the repertoire described 
for non-regulatory cells, at the same age, in relation to adult non-Tregs, could turn them more easily substituted in the peripheral compartment. The results of this study may 
contribute to understand how the memory of tolerance acquired in the neonatal period could be maintained.

P.A.16.18
Association of -3279 C/A (rs3761548) polymorphism in the FoxP3 gene with susceptibility to bronchial asthma in Slovak population

M. Olejarova1, B. Gajdosechova1, J. Javor1, M. Suchankova1, E. Tibenska2, E. Tedlova3, J. Demian3, I. Majer3, H. Novosadova3, M. Tedla4, M. Bucova1; 
1Institute of Immunology, Faculty of Medicine, Comenius University, Bratislava, Slovakia, 2Medirex Ltd., Bratislava, Slovakia, 3Department of Pneumology and Phthisiology, Faculty of 
Medicine, Comenius University, Bratislava, Slovakia, 41st Department of Otorhinolaryngology, Faculty of Medicine, Comenius University, Bratislava, Slovakia.

Introduction: Forkhead box P3 (FoxP3) gene encodes a transcription factor, which seems to play crucial role in development and function of CD4+CD25+ regulatory T cells (Treg), 
which have key role in balancing immune responses to maintain peripheral tolerance against autoantigens and foreign allergens, due to their ability to suppress and/or modulate 
both T helper (Th)-1 and Th-2 mediated immune responses. The aim of this study was to investigate whether -3279 C/A (rs3761548) polymorphism in the FoxP3 gene predispose to 
bronchial asthma (BA) via its impact on Treg-dependent immunological processes.
Materials and Methods: The FoxP3 -3279 C/A (rs3761548) polymorphism was studied by a PCR-RFLP method in a cohort of 226 BA patients (116 men, 110 women) and 490 healthy 
controls (175 men, 315 women). Association of FoxP3 polymorphism with BA susceptibility was evaluated by logistic regression analysis, extra in men and women due to FoxP3 gene 
location on X chromosome.
Results: The statistical analysis revealed no association between AB and rs3761548 polymorphism neither in women (dominant model CA+AA vs. CC: P = 0.33, OR = 0.79, 95% CI = 
0.48-1.27) nor in men (A vs. C: P = 0.66, OR = 0.89, 95% CI = 0.54-1.48).
Discussion: The rs3761548 is one of several polymorphisms in the promoter region of FoxP3 which may potentially alter gene expression and some studies have revealed its 
association with various autoimmune and allergic disorders. In contrast, our case-control study has suggested that this polymorphism does not increase susceptibility to allergic AB in 
the Slovak population.



258 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tuesday

P.A.17 CD8+ T Cells - Part 2

P.A.17.01
Effect of age and CMV latent infection on CD8+CD56+ T cells (NKT-like) frequency and functionality

F. Hassouneh1, C. Campos1, N. López-Sejas1, C. Alonso1, R. Tarazona2, R. Solana1, A. Pera1; 
1Department of Immunology, Maimonides Institute for Biomedical Research (IMIBIC) – Reina Sofía University Hospital – University of Cordoba, Cordoba, Spain, 2Immunology Unit, 
Department of Physiology, University of Extremadura, Cáceres, Spain.

Introduction: CMV-induced changes in the T cell subset have been proposed to contribute to immunosenescence. However, although it is clear that CMV contributes to T cell 
senescence, it seems to have also some beneficial effects in young individuals improving the immune response to other pathogens. It has been shown that T cells expressing CD56 
(NKT-like cells) expand with age and CMV infection and play an important role in the immune response against cancer, yet little is known about their contribution to the response to 
infections.
Material and methods: We analyzed NKT-like cells (CD8+CD56+ T cells) responses to Staphylococcal Enterotoxin B (SEB), in the context of CMV latent infection and aging.
Results: NKT-like cell percentage was significantly higher in middle age CMV-seropositive subjects compared to young CMV-seronegative. The response to SEB and the polyfunctional 
index of NKT-like cells increase with age in CMV-seropositive individuals. However, NKT-like cells have lower SEB-responses and polyfunctional index, and a different polyfunctional 
profile than CD8+CD56− T cells. CMV infection alters the polyfunctional profile of CD8+CD56− T cells but not the NKT-like’s. CD8+CD56+CD57+ T cells (NKT-like CD57+), as 
CD8+CD56−CD57+ T cells, are expanded in CMV-seropositive individuals and have higher polyfunctional index than their CD57− counterparts.
Conclusion: NKT-like cells do not expand with CMV infection alone, but in combination with age. NKT-like cell responses to SEB increase with age, although to a lesser extent than 
CD8+CD56− T cells. CD8+CD57+ T cells are more polyfunctional than CD8+CD57− cells independently of CD56 expression and are mainly expanded with CMV infection.

P.A.17.02
Characterization of NLRC3-deficient mice upon viral infection

A. Dang1, W. Castro1, K. Ludigs1, M. Rebsamen2, G. Guarda1; 
1University of Lausanne, Epalinges, Switzerland, 2CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria.

Introduction: NLRC3 is a member of the nucleotide-oligomerization domain like receptors (NLRs), which are commonly known as innate immune receptors recognizing PAMPs and 
DAMPs. NLRs have been ascribed roles in inflammation and pyroptosis but interestingly, also in adaptive immunity as trancriptional transactivators of MHC molecules.
NLRC3 was originally reported as a negative regulator of T cell activation in overexpression systems through delaying IkBa degradation. A critical question remains whether NLRC3, at 
the endogenous level, is having the same function and if it for example impacts antiviral responses.
Materials and Methods: In order to address this question, we generated Nlrc3-deficient mice. Thus, Nlrc3-/- mice and control littermates were infected with the lymphocytic 
choriomeningitis viruses (LCMV) Armstrong and clone 13 and they were analyzed at several time points by flow cytometry (FACS).
Results: FACS analysis of the blood of infected mice did not reveal major differences in the anti-viral adaptive immune response. We observed no consistent differences in the 
percentage and total numbers neither of CD8+ and CD4+ T cells nor in virus-specific gp33+ and gp276+ CD8+ T cells. Also, we found that these cells were activated comparably when 
looking at the activation markers CD62L and CD44.
Conclusion: Altogether, we demonstrated that NLRC3 did not negatively regulate T cell activation in the context of LCMV infection. Therefore, future work aims at understanding 
whether and how NLRC3 contributes to T cell responses.

P.A.17.03
Vaccination with MHC class I synthetic long peptides provokes the induction of vigorous and polyfunctional CD8 T cells responses that protect against acute MCMV infection

E. Panagioti, A. Redeker, S. van Duikeren, J. W. Drijfhout, S. van der Burg, R. Arens; 
Leiden University Medical Center, Leiden, Netherlands.

There is an ultimate need for efficacious vaccines against cytomegalovirus (CMV) causing severe morbidity and mortality among immunocompromised individuals. In this study we 
explored synthetic long peptide (SLP) vaccination as a platform modality to protect and treat CMV infection in preclinical mouse models. C57BL/6 and BALB/c mice were vaccinated 
with various MHC class I restricted peptide epitopes of mouse CMV (MCMV)-encoded proteins. An in-depth analysis of the vaccine-induced CD8 T cell response was performed and 
compared to the natural CD8 T cell response elicited by MCMV infection. Furthermore, the prophylactic capacity of SLP vaccination against MCMV challenge was tested. In both mice 
strains, SLP vaccination resulted in the induction of strong and polyfunctional (IFN-γ, TNF-α, IL-2)-specific CD8 T cell responses, equivalent in magnitude to those induced by the virus 
itself. No reactivity of CD4 T cells or B cells was provoked by these peptides. SLP vaccination led to the formation of effector CD8 T cells (KLRG1hi, CD44hi, CD127lo, CD62Llo), which 
eventually converted to a phenotype characterized by markers for both central- and effector-memory T cells (KLRG1hi, CD44hi, CD127hi, CD62Llo). Remarkably, the magnitude of 
the SLP vaccine-induced response was unrelated to the TCR avidity but correlated to the naive CD8 T cell precursor frequency of each epitope. Vaccination with single SLPs displayed 
various levels of protection against acute MCMV infection, but superior protection occurred after vaccination with a mixture SLPs. These data highlight the potential use of SLPs as 
vaccine strategy against CMV.

P.A.17.04
Different modulation of polyfunctional CD8 T cell response by cART in primary and chronic HIV infection

R. Casetti, G. De Simone, C. Pinnetti, F. Besi, A. Sacchi, I. Abbate, G. Rozera, P. Pierro, C. Agrati, E. Cimini, V. Bordoni, N. Tumino, D. Viola, M. Capobianchi, A. Antinori, F. Martini, A. 
Ammassari;  
National Institute for Infectious Diseases “Lazzaro Spallanzani”, Rome, Italy.

Introduction: Early host-virus interactions that occur during the first weeks after HIV infection have a major impact on disease progression. The mechanisms underlying the failure of 
HIV-specific CD8 T cell response to control viral replication early in infection are yet to be characterized.
Material and Methods: In this study we performed a longitudinally analysis to compare polyfunctional HIV-specific CD8 T cell response in acutely (AP) and chronically (CP) infected 
patients enrolled in the ALPHA study. We measured chemokines (MIP-1β) and cytokines (TNFα, IFNy) production and cytotossicity (CD107A) by HIV-specific-CD8 T cells through flow 
cytometry, before therapy and after 3 months after therapy.
Results: Our preliminary data showed that AP and CP had similar global response after 3 months of therapy. Moreover, before therapy, AP and CP had similar TNFα and MIP-1β 
expression but CP expressed more CD107A and IFNy than AP. Interestingly, after 3 month of therapy in both patient groups all cytokines, chemokines and CD107A expression 
decreased, although remaining higher in CP. Regarding polyfunctionality, it decreased in both AP and CP after therapy but in CP remained higher than AP. Moreover, we showed that 
after therapy CP showed higher expression of the three-polyfunctinal subset (CD107A+IFNy+MIP1β+) than AP.
Conclusions: These results showed that there are differences in polyfunctionality between acute and chronic patients after therapy, suggesting that a delay in therapy initiation could 
influence the HIV specific-CD8 T cell response. Further studies are needed to determine how these differences affect the progression of the disease.

P.A.17.05
Inhibition of T-cell apoptosis reprograms M2 into M1 macrophages in mice infected with Trypanosoma cruzi

M. P. Piccin, L. C. Guillermo, N. S. Vellozo, S. P. Marques, W. F. Pereira-Manfro, T. S. Rigoni, G. A. DosReis, M. F. Lopes; 
Federal University of Rio de Janeiro, Rio de Janeiro, Brazil.

Introduction: T lymphocytes undergo apoptosis in protozoan infection by Trypanosoma cruzi, which causes Chagas disease. Moreover, phagocytosis of apoptotic lymphocytes 
promotes parasite infection within macrophages. We hypothesized that efferocytosis downregulates macrophage immunity by inducing parasite-permissive (M2) macrophages and 
inhibiting parasite killing by classically activated (M1) macrophages.
Material and Methods: BALB/c mice were infected i.p. with Dm28c T. cruzi clone and peritoneal exudates were collected for flow cytometry and cytokine assays. Macrophages 
cocultured or not with anti-CD3 activated T cells were treated with zVAD, a caspase inhibiror, or with vehicle (DMSO). We also activated splenic T cells from infected mice with anti-
CD3 in the presence of zVAD for i.p. injection in infected mice. We accessed macrophage phenotype by using IL-12p35 and MGL-1 as M1 and M2 markers.
Results: Peritoneal cells from infected mice included CD8 T lymphocytes and immature macrophages. Macrophages from infected mice expressed both IL-12 and MGL-1. However, 
treatment with zVAD reduced MGL-1 expression in macrophages cultured with activated T cells. We also injected infected mice with activated T cells undergoing or not apoptosis. 
Injection of zVAD-treated T cells increased 3 times M1/M2 ratio in macrophages from infected mice. Moreover, activated T cells treated with zVAD, but not DMSO induced 
downregulation of M2 cytokines CCL1, CCL17, IL-10 and IL-13 in peritoneal exudates, but induced IL-12, NO production and parasite killing by macrophages.
Conclusions: Therefore, prevention of apoptosis in T lymphocytes helped macrophages to control infection, by reprogramming macrophage phenotype from parasite-permissive M2 
to effector M1 macrophages.
Support: FAPERJ, CNPq.
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P.A.17.06
Decreased polyfunctionality of CD8+ T cells in sepsis patients with cytomegalovirus reactivation

Y. Choi, E. Shin; 
Laboratory of Immunology and Infectious Diseases, Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology, Daejeon, Korea, Republic of.

Cytomegalovirus (CMV) establishes lifelong chronic latent infection and often reactivates in immunocompromised patients. Recently, it has been known that CMV reactivates in 
patients with sepsis or other critical illnesses and that CMV reactivation is a poor prognosis factor in those patients. However, immunological characterization of sepsis patients with 
CMV reactivation remains to be elucidated. In the present study, we investigated T cell immune responses in sepsis patients with CMV reactivation (n=19) or without CMV reactivation 
(n=29). At first, we examined surface phenotypes of total CD8+ T cell population and found that PD-1, an exhaustion marker, was significantly increased in sepsis patients with CMV 
reactivation. Next, we studied polyfunctionality of CMV pp65 overlapping peptides-stimulated T cells by intracellular cytokine staining of IFN-γ, TNF-α, and MIP-1β and CD107a. When 
we analyzed the data by each single function, there was no difference between sepsis patients with and without CMV reactivation. However, the relative frequency of polyfunctional 
(> 3 functions) CD8+ T cells was significantly decreased in sepsis patients with CMV reactivation than in those without CMV reactivation. In this study, we demonstrate that sepsis with 
CMV reactivation is associated with CD8+ T cell exhaustion characterized by PD-1 expression and decreased polyfunctionality of CD8+ T cells. This work was supported by a grant of 
the Korean Health Technology R&D Project, Ministry of Health and Welfare, Republic of Korea (HI13C1263) and National Research Foundation grants (NRF-2012-M3C1A1-048860 and 
NRF-2014R1A2A1A10053662) funded by the Ministry of Science, ICT and Future Planning of Korea.

P.A.17.07
SIDT1 as a marker of highly functional memory CD8+ T cells

E. Yakob, J. A. Katakowski, R. Furtado, S. M’Homa Soudja, G. Lauvau, D. Palliser; 
AECOM, Bronx, NY, United States.

Here we identify a novel receptor, SIDT1 that is expressed by a CD8+ T cell population that differentiates into highly functional memory cells. A survey of murine tissues showed that 
SIDT1 expression is largely restricted to the hematopoietic compartment, with strikingly high expression on mature naive and memory CD8+ T cells. Previous reports suggested 
that SIDT1 acts as a double stranded RNA channel (similar to the C. elegans homolog SID-1). However, primary murine CD8+ T cells take up very little siRNA; this low level uptake 
occurs independently of SIDT1, and it does not confer gene-specific silencing. Instead, we describe SIDT1 as a marker of a distinct CD8+ T cell effector population following pathogen 
exposure. Under homeostatic conditions SIDT1 expression is tightly regulated, with high expression of SIDT1 by mature naive CD8+ T cells, but much lower levels detected on 
immature CD8+ T cells. In mice infected with either Listeria monocytogenes (Lm) or HSV-2, SIDT1 was differentially expressed on distinct CD8+ T cell effector populations. In 
terminally differentiated, short-lived effector cells (SLECs), SIDT1 was barely detectable. However, SIDT1 expression was maintained in memory precursor effector cells (MPECs) 
that go on to form long-lived memory cells. Transfer of either antigen-experienced SIDT1hi or SIDT1lo cells demonstrated an enhanced ability of the SIDT1hi cells to persist, produce 
cytokines, and confer enhanced protection from Lm challenge. These results identify SIDT1 as a novel receptor on highly functional CD8+ memory precursor T cells, which could be 
useful as a marker in evaluating efficacy of novel vaccines.

P.A.17.08
Novel regulatory candidates of NK and CD8+ T-cells dependent cytotoxicity as identified by microarray analysis

E. C. Schwarz1, K. Friedmann1, A. Knörck1, C. Hoxha1, G. Schwär1, C. Backes2, P. Leidinger3, M. Hamed2, V. Helms2, E. Meese3, E. Meese3, A. Keller2, M. Hoth1; 
1Biophysics, Homburg, Germany, 2Center of Bioinformatics, Saarbrücken, Germany, 3Human Genetics, Homburg, Germany.

Introduction: Cytotoxic T-lymphocytes (CTLs) and Natural killer (NK) cells eliminate pathogen-infected or cancerous cells mainly through secretion of lytic granules that fuse in a 
Ca2+-dependent manner at the immune synapse. Whereas NK cells have inherent killing competence and rapidly elicit their effector function, CTLs need specific activation by antigen-
presenting cells.
Material and Methods: PBMC were isolated from LRS-chambers as a by-product of thrombocyte apheresis provided by the local blood bank. NK and CD8+ T-cells were purified by 
untouched bead-purification and CTLs were stimulated either by anti-CD3/anti-CD28 coated beads or Staphylococcus aureus enterotoxin A (SEA). Total RNA from different cells and 
stimulation methods was isolated and analyzed by microarray technology.
Results: Data analyses of untouched purified CD8+ T- and NK cells and SEA- or anti-CD3/CD28 bead stimulated CTLs from two different donors uncovered several candidates 
influencing killing competence or migration behavior of NK or CD8+ T-cells. We first investigated the Ca2+ permeable ion channel TRPV2 and the chloride channels CLIC1 and CLIC3. 
TRPV2 is the most abundantly expressed member of the TRP family and among the six members of the CLIC family, exclusively CLIC1 and 3 are expressed in NK and CD8+ T-cells. We 
down-regulated molecular candidates in CTLs and analyzed these CTLs by real-time killing assay, Ca2+ imaging experiments and high-resolution microscopy of migration behavior.
Conclusion: Microarray data of different cell types provides a useful source to find molecular candidates responsible for (different) killing behavior.
This work is supported by SFB894 and SFB1027.

P.A.17.09
A molecular basis for broad αβTCR cross-recognition of influenza A viruses

S. M. Quiñones Parra1, A. Uldrich1, A. C. Boon2, G. F. Rimmelzwaan3, D. I. Godfrey1, J. Rossjohn4, S. Gras4, K. Kedzierska1; 
1Department of Microbiology and Immunology, University of Melbourne, at Peter Doherty Institute for Infection and Immunity, Melbourne, Australia, 2Department of Medicine, Washington 
University School of Medicine, St Louis, WA, United States, 3Department of Viroscience, Erasmus Medical Centre, Rotterdam, Netherlands, 4Department of Biochemistry and Molecular 
Biology, School of Biomedical Sciences, Monash University, Melbourne, Australia.

Covering an infinite array of potential foreign peptides (p) that vastly exceeds the size of the αβ T cell receptor (TCR) repertoire suggests that one TCR recognizes several pHLA 
ligands while maintaining specificity for self-HLA. However, the extent and basis for such TCR-pHLA cross-reactivity is only partially understood. We investigated this phenomenon 
in the context of a prominent, hypervariable epitope derived from the influenza A virus (IAV) nucleoprotein (NP)418-426 , restricted by 4 members of the highly prevalent HLA-B7 
superfamily. To study the functional features and breadth of cross-reactivity amongst the NP418-specific TCR repertoire, we generated a panel of four CD8+ T cell lines expressing 
B*3501-NP418-specific TCRs derived from two healthy B3501+volunteers. Probing against 12 NP418 peptide variants occurring in nature, we revealed a remarkable extent of cross-
reactivity by CD69 up-regulation, with each TCR recognizing between 4 and 10 NP418-variants presented by B*3501. Functional avidity showed an inverse correlation between the 
extent of cross-reactivity and sensitivity for antigen. Furthermore, mutated NP418 ligands by alanine substitutions showed that, despite the broad cross-reactivity, a solvent exposed 
Asp at position 5 acts as a ‘pivot’ for TCR recognition. Thus, our results suggest that cross-reactivity to distinct viral peptides is driven by plasticity of the TCR. Structural studies are 
under way to define the TCR-B*3501-NP418 molecular interactions. Our study illustrates an unrecognized breadth in viral peptide-HLA-Class I recognition by single TCRs with the 
potential to provide broad CD8+ T-cell immunity against multiple IAVs and presents a molecular basis for TCR cross-reactivity of influenza viruses.

P.A.17.10
T cells and CMV in acute myocardial infarction

S. Murali1, E. Shmeleva2, S. Boag2, J. Hoffmann2, I. Spyridopoulos2, S. Todryk1; 
1Northumbria University, Newcastle Upon Tyne, United Kingdom, 2Newcastle University, Newcastle Upon Tyne, United Kingdom.

Cytomegalovirus seropositivity (CMV+) is associated with increased incidence of coronary heart disease (CHD) and death from myocardial infarction (MI). It is believed that CMV-
specific T cells in CMV+ individuals are chronically stimulated and may adhere to diseased blood vessels, especially during ischemia and therapeutic reperfusion, contributing to 
pathology. This study aimed to characterize T cell responses in patients with CHD during an episode of MI followed by reperfusion treatment. Peripheral blood samples were taken at 
different time points, pre and post reperfusion and at 3 months after MI. CMV+ patients with MI showed twofold higher interferon-gamma production to PHA-stimulation of PBMC, 
as well as in serum, compared to CMV- individuals. CMV+ patients showed a greater fall in the concentration of terminally differentiated CD8+ effector memory T cells in peripheral 
blood compared to CMV- patients, associated with higher IL-10 levels, and this fall persisted for 3 months. The cells that reduced in number were specific for CMV, secreted the 
pro-inflammatory cytokine interferon-gamma, as measured by ELIspot, and possessed the programmed cell death (PD-1) marker which appeared to control cell death. Cells that 
subsequently recovered in circulation showed further signs of exhaustion and senescence such as shorter Telomere length. Our results suggest that acute myocardial infarction and 
reperfusion accelerate
immunosenescence in cytomegalovirus-seropositive patients suggesting a need to develop therapeutics to reduce CMV infection, or its consequences, in patients with CHD.
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P.A.17.11
Relationship between CD4 and CD8 T cell and the presence of the parasite in organs of dogs with visceral leishmaniasis

P. R. R Moreira, F. S. Fernando, H. J. Montasier, R. O. Vasconcelos; 
Faculdade de Ciências Agrárias e Veterinárias, Universidade Estadual Paulista, Jaboticabal, Brazil.

Introduction: An inefficient immune response allows the survival of the parasite of Visceral Leishmaniasis (VL) canine. The aim of this study was to analyze different organs of dogs 
with VL as the presence of parasite and the proportion of two lymphocyte subtypes (CD4/CD8).
Materials and Methods: were used symptomatic (S/n=17) and asymptomatic (A/n=12) dogs of endemic areas for VL and a control group (C/n=6) composed for dogs of non-endemic 
area. The detection of the parasite DNA (RT-qPCR) and T cell (immunohistochemistry) was made in the skin, lymph nodes, spleen and liver, by comparing the results in each group.
Results: The spleen showed the highest levels of parasite DNA, followed by lymph nodes, skin and liver, in the symptomatic group. CD4/CD8 T cells predominated in asymptomatic 
dogs and differed significantly from symptomatic and control groups (P<0.05). Comparing the organs of infected dogs there were significant differences (P<0.0001), and the spleen 
and lymph nodes had higher immunodetection of CD4/CD8. The CD4 immunodetection was higher than CD8 in all organs of infected dogs. The liver and the skin presented fewer 
parasites and less immunostaining of lymphocyte subtypes in the asymptomatic group.
Conclusions: The spleen of infected dogs was more susceptible to infection, because it had higher detection of the parasite. CD8 reduced in the S group, suggesting an inefficient 
cellular response. Possibly, part of the sub-population of CD4 could be regulatory T-cells and this will be contributing to the maintenance of the infection in sensitive organs, such as 
the spleen.
Financial support (FAPESP-2013/00763-4).

P.A.17.12
Engineering of chimeric T-cell receptors based on single chain VHH antibodies of Vicugna pacos

Y. Lezhnin1,2, S. Chumakov1,2, P. Chumakov1; 
1Engelhardt Institute of molecular biology, Moscow, Russian Federation, 2Institute of bioorganic chemistry of the Russian Academy of Sciences, Moscow, Russian Federation.

T-cell based immunotherapy has been shown to be a promising treatment for many types of cancer. The attractiveness of using cytotoxic T-lymphocytes is their ability to selectively 
target cells that express specific small peptides or antigens. Another feature of T-cells is their readily susceptible for genetic manipulations and long lifespan in vitro. The basic 
principles of adoptive immunotherapy require usage of patient’s T-cells. Subsequent activation and culturing is performed outside the body (in vitro) and after several manipulations 
cells are transfused into the host. Unfortunately, in most cases T-cells remain ineffective due to aggressive environment created by the tumor and the ability of some cancer cells to be 
intrinsically «invisible» for T-cells. To solve this problem, T-lymphocytes could be genetically manipulated to produce tumor-specific T-cell receptor or chimeric antigen receptor (CAR). 
T-cell receptors modifications allow to significantly enhance the ability of cytotoxic T-lymphocytes to recognize tumor cells.
Generally, monoclonal antibodies are used as antigen recognition domain in chimeric receptors. A standard monoclonal antibody sequence is bulky which complicates genetic 
manipulations. To circumvent this we constructed CAR using camelid single-chain antibody fragments. These antibodies designated VHH (variable heavy-heavy) have an antigen-
binding pocket containing heavy chain variable region and lacking light chain. Structural properties of VHH-antibodies allow easier construction of immune phage libraries, following 
precise engineering of antibodies specific to several cancer antigens. Our studies showed that small size of VHH antibodies allow to facilitate the genetic manipulations such as 
transfection of mammalian packaging cells and further lentivirus transduction in human CD8+T-lymphocytes.

P.A.17.13
Imaging antigen recognition of human T-cells in health and disease

L. Scharf, T. Stary, S. Königsberger, J. B. Huppa; 
Medical University of Vienna, Vienna, Austria.

Autoantigen-specific T-cells escape frequently negative selection in the thymus and circulate in the periphery without posing any harm. However, such T-cells have in essence 
the potential to become activated and cause autoimmunity. In particular, high affinities of the T-cell receptor (TCR) for its antigen, i.e. peptide loaded MHC (pMHC), have been 
hypothesized to promote the development of autoreactive T-cells and the onset of disease.
To test this hypothesis in a systematic fashion, we isolate (auto)antigen-specific T-cells with the use of properly refolded, assembled and fluorescence-labeled multimeric pMHC 
complexes from peripheral blood of healthy and Type 1 diabetes (T1D) donors. Next we analyze these T-cells with regard to their TCR-pMHC affinity and correlate measured affinities 
with differentiation state, antigen sensitivity and the propensity to form mature immunological synapses on functionalized planar supported lipid bilayers (SLBs). As a proof of 
principle for method development, we have successfully generated HLA-A*02/cytomegalovirus phosphoprotein 65 (CMVpp65) streptamers for the isolation of T-cells specific for 
the HLA-A*02/CMVpp65 antigen. We have also established a SLB system which features human ICAM-1, B7-1 and appropriate pMHCs and which allows high resolution imaging of 
synapse formation by streptamer-isolated human T-cells. Furthermore, we are devising a quantitative assay to determine synaptic TCR-ligand affinities and the rate of TCR-ligand 
unbinding on a single cell level. We are currently extending our overall approach to comparing autoantigen-specific T-cells in healthy and T1D individuals.

P.A.17.14
T cells expressing two additional receptors (TETARs) form a multiple-hit therapy against melanoma

U. Uslu1, S. Höfflin1, S. Prommersberger1, G. Schuler1, C. W. Schmidt2, V. Lennerz3, J. Dörrie1, N. Schaft1; 
1Universitätsklinikum Erlangen, Department of Dermatology, Erlangen, Germany, 2Cancer Immunotherapy Laboratory, QIMR Berghofer Medical Research Institute, Brisbane, Australia, 
3Universitätsmedizin der Johannes Gutenberg-Universität Mainz, Dept. Internal Medicine III, Mainz, Germany.

Adoptive T-cell therapy of cancer often fails due to the tumour cells’ immune escape mechanisms, like antigen loss or down-regulation and defects in the antigen processing and MHC 
presentation machinery.To anticipate immune escape by loss of a single antigen, we intended to equip T cells with multiple specificities. Therefore we generated so-called TETARs 
(T cells expressing two additional receptors) directed against a common melanoma-antigen (gp100) and an individually mutated antigen (CCT6A, a chaperone containing TCP1, 
subunit 6A) for the use in personalised adoptive T-cell therapy of melanoma by using RNA-electroporation. Indeed, these TETARs responded to both epitopes with cytokine secretion 
and cytotoxic function.To partially overcome MHC-restriction and thereby target tumour cells with defects in the antigen processing and presentation machinery, we combined 
normal full-length TCRs with chimeric antigen receptors (CARs), which recognise native antigens expressed on the cell surface of the tumour cells. The simultaneous functionality of 
a CAR and a TCR expressed within the same T cell has not been investigated yet, and it may be possible that both receptors negatively influence or even inhibit each other. On the 
other hand, it may be possible that both receptors act in a synergistic way. As a result, the possibility to combine normal TCRs and CARs in TETARs may open up new avenues in the 
treatment of cancer.

P.A.17.15
The use of a Transgenic Rodent Malaria Challenge Model for Assessment of Novel Liver-Stage Malaria Vaccines

A. M. Salman1,2, R. J. Longley1, A. J. Spencer1, S. M. Khan2, C. J. Janse2, A. V. Hill1; 
1The Jenner Institute, University of Oxford, Oxford, United Kingdom, 2Leiden Malaria Research Group (LMRG), LUMC, Leiden University, Leiden, Netherlands.

At present there is no completely effective/licensed malaria vaccine. Most of the severe pathologies and deaths due to malaria are associated with P. falciparum (Pf) strain, and 
developing effective vaccines remains a priority. Unfortunately Pf doesn’t infect small animals and a number of the Pf candidate vaccine antigens either differ from or are absent 
in rodent parasites, limiting pre-clinical efficacy studies in murine models. We sought to rank-order the protective immune responses to several novel Pf vaccine candidates using a 
rodent challenge model. We first immunized mice with different Pf pre-erythrocytic vaccine antigens delivered using a viral vectored vaccine (ChAd63/MVA prime-boost) approach 
and tested the responses to these antigens in mice. For each antigen, we created transgenic P. berghei (Pb) parasites expressing the Pf vaccine-candidate gene of interest thus 
enabling a vaccine efficacy/challenge assessment in vivo. Consequently, we were able to perform a screening of 13 Pf vaccine candidates. We rank ordered these antigens based on 
protection studies in different mice strains, selecting the most promising ones to be taken forward for further development. Both sets of mutants were used in the immunization-
challenge studies. Antigen-screening using this challenge model identifies PfLSA1, PfLSAP2 and PfSPECT-1 as more protective than PfCSP or PfTRAP in BALB/c and CD1 outbred 
mice. Based on results from our initial candidate antigen immunogenicity and protective efficacy ranking experiments we have also created double transgenic parasites that express 
different combinations of the most promising candidates to assess how best to combine multi-antigen vaccines using an in vivo model.

P.A.17.16
Enhancement of CD8+ T-cell memory by removal of a vaccinia virus NF-κB inhibitor

H. Ren, B. J. Ferguson, C. M. de Motes, R. P. Sumner, L. Harman, G. L. Smith; 
Department of Pathology, University of Cambridge, Cambridge, United Kingdom.

Factors influencing T-cell responses are important for vaccine development but incompletely understood. Here vaccinia virus (VACV) protein N1 is shown to impair the development 
of both effector and memory CD8+ T-cells and this correlates with its inhibition of nuclear factor kappa B (NF-κB) activation. Infection with VACVs that either have the N1L gene 
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deleted (vΔN1) or containing an I6E mutation (vN1.I6E) that abrogates its inhibition of NF-κB resulted in increased central and effect memory CD8+ T-cell populations, increased CD8+ 
T-cell cytotoxicity and lower virus titres after challenge. Furthermore, CD8+ memory T-cell function was increased following infection with vN1.I6E, with more IFNγ production and 
greater protection against VACV infection following passive transfer to naïve mice, compared to CD8+ T-cells from mice infected with wild type virus (vN1.WT). This demonstrates 
the importance of NF-κB activation within infected cells for long-term CD8+ T-cell memory and vaccine efficacy. Further, it provides a rationale for deleting N1 from VACV vectors to 
enhance CD8+ T-cell immunogenicity, while simultaneously reducing virulence to improve vaccine safety.

P.A.17.17
S100A8/A9 proteins act as amplifiers of RANK-RANKL-mediated anti-viral immunity during cutaneous Herpes simplex infection

L. Klenner1, W. Hafezi2, T. Vogl3, N. Sucker1, C. Baumann1, K. Holz1, M. Schneeweiß1, T. Luger1, J. Roth3, J. Kühn2, K. Loser1; 
1Department of Dermatology, University of Münster, Münster, Germany, 2Department of Medical Microbiology, University of Münster, Münster, Germany, 3Department of Immunology, 
University of Münster, Münster, Germany.

Introduction: RANK and its ligand RANKL are up-regulated in infected skin and we previously showed that RANK/RANKL interactions control MHC class I-mediated anti-viral 
immunity. Besides, we demonstrated that binding of the DAMP-molecules S100A8/A9 to TLR4 is necessary for the activation of antigen-specific CD8+ T-cells. Thus, we investigated 
the relevance of both pathways during cutaneous anti-viral immunity.
Materials and Methods: Wildtype (wt) and transgenic animals overexpressing RANKL in basal keratinocytes (K14-RANKL tg), both on an S100A8/A9 competent or deficient 
background, were epicutaneously infected with Herpes simplex virus (HSV).
Results: K14-RANKL tg mice developed significantly smaller skin lesions compared to wt controls and showed decreased virus replication. This effect was mediated by increased 
numbers of cytotoxic CD8+ T-cells in lesional skin and regional lymph nodes from tg mice. HSV-specific CD8+ T-cells were crucial for anti-viral immunity in tg mice since depletion of 
CD8+ T-cells abrogated the beneficial effect and adoptive transfer of CD8+ T-cells from HSV-challenged tg mice protected wt recipients from infection. Additionally, intra-lesional 
injection of soluble RANKL into wt mice up-regulated HSV-specific CD8+ T-cells, pointing to a crucial role of RANK-RANKL signaling for the induction of virus-specific CD8+ T-cells 
during cutaneous HSV infection. However, this effect was abrogated in the absence of S100A8/A9 proteins as K14-RANKLxS100-/- mice showed similar skin lesions compared to 
S100-/- controls and moreover, did not exhibit significantly increased numbers of virus-specific CD8+ T-cells.
Conclusion: Together, our data demonstrate that besides RANK-RANKL signaling S100A8/A9 proteins are critically involved in amplifying cutaneous MHC class I-mediated immunity 
against HSV.

P.A.17.18
Dynamics of KLRG1 and IL-7Rα expression on virus-specific CD8 T cells during primary hCMV and EBV infection

E. B. M. Remmerswaal1, M. C. van Aalderen1, H. Pircher2, I. J. ten Berge1, R. A. van Lier3; 
1AMC, Amsterdam, Netherlands, 2University of Freiburg, Freiburg, Germany, 3Sanquin, Amsterdam, Netherlands.

Introduction: Insight into the generation of the most efficient T cell type in providing long lasting immunological protection against viral infections is invaluable. In mice, acute phase 
IL-7Rα+KLRG1⁻ CD8 T cells have been shown to contain memory precursor cells. In contrast, acute phase IL-7Rα⁻KLRG1+ cells were found to be short-lived effector cells. However, in 
humans the dynamics of these markers on virus-specific CD8 T cells during primary viral infections has not been studied yet.
Methods: We studied the longitudinal EBV and hCMV-specific CD8 T cell response in kidney transplant recipients who each experienced a primary hCMV and EBV infection after 
transplantation.
Results: Longitudinal analyses revealed that in contrast to the slow increase in IL-7Rα+ virus-specific CD8 T cells, the percentages of KLRG1+ virus-specific CD8 T cells rapidly rose 
after the primary infection. The hCMV-specific CD8 T cells in the acute phase of primary hCMV infection contained only low percentages of IL-7Rα+ and most of those also expressed 
KLRG1. Thereafter the percentages of IL-7Rα+KLRG1⁻ hCMV-specific CD8 T cells rapidly dropped until they reached a stable level of around 1%. EBV-specific CD8 T cells directed 
against lytic epitopes showed a similar decline but they started at a higher percentage and remained higher over time. In contrast, approximately half of the EBV-specific CD8 T cells 
directed against latent epitopes were IL-7Rα+KLRG1⁻ at the acute phase and these percentages remained stable over time.
Conclusion: the percentages and dynamics of IL-7Rα+KLRG1⁻ memory precursor virus-specific CD8 T cells differ per virus and even per viral protein.

P.A.17.19
DNA prime/MVTT boost enhances immune response against mosaic HIV-1 Gag antigen by engaging innate immunity in vivo

W. Liu, Z. Chen; 
AIDS institution, HKU Li Ka Shing Faculty of Medicine, hk, Hong Kong.

The mosaic antigen of HIV-1 Gag allows antigenic breadth for vaccine-elicited immune response against a wider spectrum of viral strains. However, the enhancement of immune 
response using vaccines is dependent on the strategy used. In this study, we investigated whether priming using plasmid DNA with electroporation, followed by boosting with a 
modified vaccinia virus vector TianTan (MVTT) combined with the mosaic antigenic sequence could elicit a greater and broader antigen-specific response against HIV-1 Gag in mice. 
When compared to DNA or MVTT alone, or MVTT/MVTT group, DNA/MVTT group resulted in the highest anti-Gag immune response with >20% tetramer-specific CD8+ T cells 
compared to controls. This result correlated in greater than 5-fold increase in IFN-g ELISpots over MVTT/MVTT group and more than 10-fold for DNA or MVTT alone groups. In 
addition, an enhanced antibody response against Gag was also found in mice receiving the heterogeneous vaccination. We propose to investigate the mechanism, the hypothesis 
is that TLR2 and TLR6 as well as MDA-5 innate sensors are engaged in murine dendritic cells (DCs) in the lymph node after MVTT but not DNA vaccination. Further, bone marrow-
derived DCs express greater cytokines IFN-b, IFN-g and IL-12 production and activation markers when encountering MVTT but not DNA. As a result, MVTT-stimulated DC could 
trigger a greater naïve and memory T cell response in co-culture experiments performed in vitro. These results corroborate the requirement of the interplay between innate and 
adaptive immunity, and the potential of two acceptably safe vectors to enhance anti-HIV immunity.

P.A.17.20
Gene expression signatures of spleen-memory-CD8 T lymphocytes reveal migration and epitope-spreading as two essential properties associated with protection

J. Marvel1, L. Brinza1, S. Djeballi1, M. Tomkowiak1, J. Mafille1, C. Loiseau1, P. Jouve2, S. de Bernard2, Y. Leverrier1; 
1CIRI-Inserm-ENS de lyon, Lyon, France, 2Altrabio, Lyon, France.

The differentiation of naïve CD8 T cells in memory cells is associated with multiple functional modifications, which, in combination, account for their increased efficiency in controlling 
infection. Some of these modifications can however be associated with memory cells that are unable to confer protection. To identify key functions associated with memory CD8-
mediated immune protection we conducted transcriptome analysis comparing protective and non-protective spleen memory CD8 T cells. The gene expression profiles of virus-specific 
memory CD8 T cells were compared to the one generated in inflammatory conditions (that could not provide protection against a lethal dose of virus) or naïve CD8 T-cells. To also 
capture the poised genes that are more rapidly expressed by memory cells, arrays were performed with RNA from quiescent or restimulated CD8 T cells.
We unravel gene expression signatures associated with protection that point to the capacity of memory CD8 T cells to migrate rapidly to the infected parenchyma. Moreover, 
protective-memory-CD8 T cells express a new set of poised cytokines including GM-CSF that promotes the cross-presentation capacity of dendritic cells and is associated with 
epitopes spreading. Altogether, we identify a unique gene expression signature, which correlates with a protective response against a lethal pulmonary viral infection. Those results 
will help distinguishing efficient memory cells and should have significant impact in vaccination design.

P.A.17.21
Plasmacytoid dendritic cell survival during acute sterile inflammation is controlled by the CD8 T cell-dependent perforin pathway

A. Mossu, A. Daoui, F. Bonnefoy, P. Saas, S. Perruche; 
INSERM UMR1098, EFS BFC, Besançon, France.

One of mechanisms regulating the inflammatory response consists in controlling the survival of antigen presenting cells. To our knowledge, nothing is known about the survival of 
plasmacytoïd dendritic cells (pDC) in such situation. Although pDC are specialized in type I interferons (IFN-I) secretion to control viral infections, IFN-I also negatively regulate pDC 
numbers during the course of viral infections. Here we asked about pDC behavior in the setting of virus-free inflammation. In the context of acute sterile inflammation, we observed 
a deep pDC depletion caused by apoptosis in lymphoid organs, as soon as 10 h and peaking at day 4 after CD3-specific antibody (αCD3)-induced acute sterile inflammation. In this 
context, we ruled out TLR signaling and IFN-α involvement in pDC depletion using MyD88–/– and IFNAR–/– transgenic mice. We then observed that pDC depletion was associated with 
T cell activation but not to the cytokine storm induced by αCD3. Indeed pDC were consistently depleted by αCD3 when TNF, IFN-γ or whole inflammatory cytokines were neutralized 
in vivo, using transgenic mice or cyclosporine A injection. It appeared that activated CD8+ T cell were more potent than CD4+ T cell to deplete pDC in RAG-γc–/– mice reconstituted with 
CD8+ or CD4+ T cells submitted to acute sterile inflammation. Moreover, we directly involved the CD8 T cell perforin pathway in pDC depletion using Perf–/– mice. Altogether, our data 
highlighted a novel mechanism controlling pDC survival, independent of IFN-I, that could prevent initiation of auto-immunity during massive inflammatory episodes.
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P.A.18 Germinal Centre Reaction - Part 2

P.A.18.01
Investigation of the Effects of Cigarette Smoke on Immunoglobulin Levels in Smokers, Non-Smokers and B cell differentiation

N. Tarbiah, P. Tighe, L. Fairclough, I. Todd; 
The University of Nottingham, Nottingham, United Kingdom.

Cigarette smoke has many damaging effects on the body. These include inflammatory damage to the lungs, which can lead to the development of chronic obstructive pulmonary 
disease (COPD). Chronic obstructive pulmonary disease can be defined as the permanent damage to the airways of the lung. It is estimated that it affects approximately three million 
people in UK. Although not all smokers are susceptible to COPD, it is predominately caused by smoking.
The immunological effects of cigarette smoke are being investigated and provide essential insight into mechanisms of smoking related disease. The aim of this study is to determine 
whether the levels of immunoglobulin (Ig) isotypes are different in the serum and saliva specimens of non-smoking individuals and smoking individuals (with or without COPD). 
Examination of serum and saliva will provide information on the effects of cigarette smoke systemically and in the upper respiratory tract, respectively.
In order to determine immunoglobulin isotype levels, antibody-microarray have been established and validated for determining serum and saliva concentrations of IgM, IgG, IgA and 
IgD.
Here we show immunoglobulin levels are different in smokers than non-smokers. Smokers have lower IgG and IgD , but higher IgA and IgM compared to non-smokers.

P.A.18.02
High-resolution description of post-vaccination B cell dynamics and identification of vaccine-specific sequences

J. D. Galson1, J. Trück1, A. Fowler2, E. A. Clutterbuck1, R. Van Der Most3, G. Lunter2, A. J. Pollard1, D. F. Kelly1; 
1Oxford Vaccine Group, University of Oxford, Oxford, United Kingdom, 2Wellcome Trust Centre for Human Genetics, University of Oxford, Oxford, United Kingdom, 3GlaxoSmithKline 
Vaccines, Rixensart, Belgium.

Vaccination protects against disease by activating antigen-specific B-cells, and provides a model system to study B-cell dynamics. High-throughput sequencing of immunoglobulin 
heavy chain (IgH) transcripts gives a comprehensive view of circulating B-cell clones. However, it is difficult to distinguish the minority of antigen-specific B-cell sequences of interest 
from background sequences, limiting the utility of this technology. We used Hepatitis B vaccine to investigate post-immunization B-cell dynamics, and found a way to overcome this 
limitation
The total B-cell IgH repertoire of 9 participants was sequenced 0, 7, 14, 21 and 28 days post-immunization. Additionally, 60000 antigen-specific B-cells were isolated by FACS, and 
sequenced. Response dynamics were qualitatively different in the participants, but there were certain common signatures. Repertoire mutation and clone size increased, while CDR3 
length decreased at day 7 - this coincided with the peak of circulating antigen-specific plasma cells. At day 14/21 there was an increase in similar B-cell clones between participants, 
which coincided with the peak of circulating antigen-specific memory cells. These signatures allowed us to develop a model to enrich for antigen-specific sequences from the total 
repertoire; the model was validated by comparison to the antigen-specific sequences obtained from FACS.
Antigen exposure therefore leads to convergent signatures in the B-cell repertoire. The ability to enrich antigen-specific sequences from the total repertoire helps develop 
understanding of B-cell biology, and opens the possibility of using this technology for disease diagnostics and vaccine testing.
This work was supported by the BBSRC and GSK in the form of an iCASE studentship.

P.A.18.03
Dynamics in B cell subset and B cell repertoire distribution during human aging

A. F. Muggen, M. M. de Jong, I. L. Wolvers-Tettero, M. J. Kallemeijn, J. A. Verhaar, J. J. van Dongen, A. W. Langerak; 
Erasmus Medical Center, Rotterdam, Netherlands.

Introduction: Human aging is associated with a diminished immune function and this in general leads to a greater susceptibility to infectious diseases and reduced vaccination 
responses. Studies performed primarily in mouse models provide evidence for changes in the B cell compartment during aging towards a more antigen-experienced phenotype. For 
B cell subset distribution in human aging reported data are discordant on the distribution of naïve and memory B cell subsets. Therefore, we investigate in this study whether and in 
which direction B cell subset distribution shifts in healthy elderly individuals. Furthermore, we study if the B cell receptor (BCR) repertoire becomes less diverse in elderly individuals.
Material and methods: We collected peripheral blood samples from healthy individuals above 40 years of age, and investigated the B cell subset distribution with advanced multi-
colour flow-cytometry. To study changes in BCR repertoire in B cell subsets, we studied sorted B cell subsets in a next generation sequencing approach for V-D-J gene usage and CDR3 
characteristics.
Results: We observed a shift in B cell subset distribution upon increasing age towards a reduced memory compartment, with a concomitant relative increase in naïve transitional B 
cells. Furthermore, we detected an increase in the number of CD5+/CD43+ B cells. Potential skewing of the BCR repertoire is currently being investigated.
Conclusion: From our results we conclude that there are dynamics in the B cell subset distribution during aging in human individuals which might explain the observed diminishing 
immune function in the elderly population.

P.A.18.04
Repertoires of acute phase plasmablasts and convalescent phase memory B cells after viral infection are unrelated

R. Appanna1, S. Kg1, M. Xu1, Y. Toh1, S. Velumani1, F. Zolezzi1, D. Dunn-Walters2, C. Wang1, D. Kipling3, K. Fink1; 
1Singpore Immunology Network, A*STAR, Singapore, Singapore, 2King’s College London, London, United Kingdom, 3Cardiff University, Cardiff, United Kingdom.

Dengue virus (DENV) has four serotypes that often co-circulate in endemic areas. Infection with one serotype provides temporary protection against all four serotypes. While serotype 
cross-protective capacity is lost after several months, in parallel with a decreasing concentration of cross-reactive antibodies, serotype-specific immunity and protection lasts 
potentially for decades. Longitudinal cohort studies show that multiple infections extend the period of cross-protection, but it is not clear whether specific immunity is generated 
efficiently during the second infection, or whether protection against the second and subsequent serotype simply depends on the massive expansion of cross-reactive antibodies. 
To address these questions we employed single cell PCR and recombinant antibody expression technology to study individual B cells from patients during acute disease and at 
convalescence. We found that a majority of memory B cells circulating in the blood after recovery were specific for quaternary epitopes that were present only on intact virus particles. 
In turn, the polyclonal plasmablast repertoire during acute disease was specific exclusively for the virus surface glycoprotein (recombinant E protein) and was dominated by antibodies 
binding to few conserved epitopes. We propose that the efficient polyclonal activation of selected B cell specificities during acute disease can provide temporary protection but may 
also interfere with serotype specific immunity. IgVH gene usage of plasmablasts was suggestive of an innate type B cell origin and could explain the divergence of plasmablast and 
memory B cell repertoires. These findings have implications for vaccine monitoring and vaccine design.

P.A.18.05
Differential BAFF-receptor signaling in naive, marignal zone and switched memory B cells

C. R. Smulski1, N. Wingert1, P. Kury1, D. Istanbullu1, T. M. Schleyer1, N. Mayer1, M. Speletas2, V. Lougaris3, A. Plebani3, P. Schneider4, H. Eibel1; 
1University Medical Center Freiburg, Freiburg, Germany, 2University of Thessaly, Larissa, Greenland, 3University of Brescia, Brescia, Italy, 4University of Lausanne, Lausanne, Switzerland.

Introduction: BAFF-receptor (BAFFR) is a member of the TNF-receptor superfamily. BAFFR deletion mutants showed that BAFFR is essential for the development and survival of 
human B cells. BAFFR binds BAFF as only ligand. The secreted form ot BAFF is expressed as trimer or 60-mer. Ligand-independent BAFFR multimerization promotes BAFF binding 
and initiates the non-canonical NFkB pathway. In addition, BAFF binding activates the PI3 kinase pathway. Here we report that human naïve, marginal zone (MZ) and switched 
memory B cells respond differently to BAFF binding. This implies different requirements of these human B cell subsets for BAFFR function.
Material and Methods: Human B cells were activated with recombinant BAFF. Phosphorylation of S6 was analyzed by flow cytometry. Association between BAFFR and other proteins 
was analyzed by PLA and FRET.
Results: Activation kinetics of human B cells with soluble BAFF trimers and 60-mers revealed that IgD+ CD27- naïve B cells respond to BAFF 60-mer at 20-50 x lower concentrations 
than to BAFF trimers. Surprisingly, only IgD+ CD27- (naïve) but not IgD+ CD27+ MZ, and IgD- CD27+ switched memory B responded by S6 phosphorylation, a downstream substrate of 
the PI3K pathway.
Conclusions: Only naïve but not marginal zone and switched memory B cells respond to BAFF binding by phosphorylating the PI3 kinase pathway substrate S6. These results 
correspond well to differences in the survival of B cell subsets in patients treated with BAFF-neutralizing monoclonal antibodies. Therefore, our data suggest that only naïve but not 
antigen-experienced human B cells require BAFF-induced signals for survival.
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P.A.18.07
Distinct metabolic remodeling in human B cell subsets following TLR9 stimulation

G. Bantug, S. Wiedemann, C. Kunz, K. Wagner, C. Hess; 
Univ. Hospital Basel, Basel, Switzerland.

The susceptibility of individuals with inborn errors in Toll-like receptor (TLR) signaling to recurrent microbial infections is partly due to deficits in humoral immunity. The direct impact 
of TLR stimulation on metabolic remodeling in distinct B-cell subsets remains unexplored. Here, we demonstrate that naïve and memory/marginal zone (mem/MZ) human B-cell 
subsets present distinct metabolic signatures following stimulation with CpG, an agonist for TLR9. To evaluate the response of B-cell subsets to CpG (2.5 μg/ml), we sorted naïve 
(IgD+CD27neg) and mem/MZ (CD27+) cells by enrichment with magnetic microbeads. Both naïve and memory B-cells increased CD71 and CD86 expression following CpG stimulation. 
CpG rapidly induced glycolysis in both subsets, whereas, mitochondrial respiration remained stable early after stimulation. Glycolytic remodeling in naïve cells was primarily 
dependent on NF-kB signaling since pre-treatment with Bay 11-7082, an NF-kB inhibitor, abrogated glycolytic switch; whereas glycolysis in the mem/MZ fraction was partially 
sensitive to NF-kB inhibition. In support of this finding, phosphorylation of RelA (p65) at Ser-536 following CpG stimulation was greater in naïve versus mem/MZ B cells. Stimulation 
with CpG for 48 hours induced a marked enhancement of aerobic glycolysis in both subsets compared to non-stimulated counterparts. However, basal glycolysis was greater in CpG 
stimulated naïve B-cells versus the activated mem/MZ cells. Mitochondrial respiration was similarly elevated in both subsets. These findings indicate that metabolic pathway usage 
in B-cell subpopulations are differentially impacted following CpG stimulation. Future studies will be directed towards the significance of these distinct metabolic signatures on B-cell 
effector maturation.

P.A.18.08
The microRNA processing subunit DGCR8 is required for immune response and germinal center formation

P. Daum, J. Cortê-Real, J. Schmid, K. Pracht, J. Wittmann, H. Jäck; 
Division of Molecular Immunology, Department of Internal Medicine III, University of Erlangen-Nuremberg, Erlangen, Germany.

MicroRNAs (miRNA) are a family of single stranded non-coding RNAs that regulate gene expression at the post-transcriptional level. The microprocessor complex subunit DGCR8, 
which is pivotal for the canonical processing of precursor transcripts into mature miRNAs, has been shown to be indispensable for the pro-B to pre-B cell transition in early B cell 
development (Jäck lab, unpublished data). To understand the role of DGCR8 and miRNA processing during the antigen-dependent activation of mature B cells, we deleted DGCR8 
during the development of immature IgM-positive B cells into mature splenic B cells by crossing a transgenic CD23-Cre mouse with a mouse homozygous for floxed DGCR8 alleles.
Analysis of LPS-activated DGCR8-deficient splenic B cells from these mice revealed a reduced abundance of mature miRNAs, impaired in vitro survival, and reduced class switch to 
IgG1. Furthermore, frequencies of follicular and marginal zone B cells in the spleen, as well as B1 and B2 B cells in the peritoneal cavity were significantly altered. Finally, mice with 
a B cell-specific DGCR8-deficiency failed to produce antigen-specific serum IgG antibodies and adequate numbers of GL7-positive germinal center B cells upon immunisation with a 
thymus-dependent antigen.
In summary DGCR8, and thus, most likely miRNAs are required to mount effective and specific T cell-mediated immune responses.
Supported by grants GRK1660 and TRR130 from the DFG to H.-M.J. and by the Humboldt Foundation to J.C.-R..

P.A.18.09
Evidence for targeting of CD38 mRNA by the post-transcriptional regulator protein ZFP36L1

A. Alcaraz1, J. D. Norton2, J. J. Murphy1; 
1Department of Biomedical Sciences, University of Westminster, London, United Kingdom, 2Department of Biological Sciences, University of Essex, Colchester, United Kingdom.

Introduction:The ZFP36 family of post-transcriptional regulator proteins include ZFP36, ZFP36L1 and ZFP36L2. These proteins are post-transcriptional regulators of gene expression 
that bind to adenine uridine rich elements (AREs) in the 3’untranslated region of mRNAs mediating RNA degradation. ZFP36L1 functions in late B cell development to negatively 
regulate plasma cell differentiation by targeting mRNAs of important proteins including BLIMP1 and BCL2. Previous “in silico”analysis suggested that ZFP36L1 also targeted CD38 
mRNA and we report here on the results of in vitro experiments designed to test this.
Materials and Methods: A 3’ luciferase reporter construct was made by cloning the CD38 ARE into the reporter plasmid pmirGLO. HEK293T cells were transfected with this construct 
together with plasmids expressing human ZFP36 proteins or mutant versions of them or
control empty plasmids. 48 h later cells were harvested and Luciferase and Renilla signals were measured.
Results: ZFP36L1 efficiently reduced luciferase levels compared to control constructs. This effect was not seen with a zinc finger mutant ZFP36L1 construct indicating that intact zinc 
fingers were required for targeting CD38 mRNA. ZFP36 and ZFP36L2 proteins also appeared capable of targeting the CD38 mRNA in these assays. siRNA mediated knockdown of
endogenous ZFP36L1 protein in HeLa cells led to increased CD38 expression as measured by Western Blot analysis and immunofluorescence and flow cytometry.
Conclusions: These results show that CD38 mRNA is a target for ZFP36L1 and provide further evidence for ZFP36L1 negatively regulating plasma cell differentiation by targeting 
mRNAs highly expressed in these cells.

P.A.18.10
Kidins220/ARMS binds to the B cell antigen receptor and regulates B cell development and activation

G. J. Fiala1,2,3, E. Hobeika4, F. Cesca5, M. Reth1,2,4, T. Brummer2,6, W. W. Schamel1,2,7, S. Minguet1,2; 
1Universtity of Freiburg, Freiburg, Germany, 2BIOSS - Centre for Biological Signalling Studies, Freiburg, Germany, 3Spemann Graduate School of Biology and Medicine (SGBM), Freiburg, 
Germany, 4Max Planck-Institute of Immunobiology and Epigenetics, Freiburg, Germany, 5Istituto Italiano di Tecnologia, Geneva, Italy, 6Institute of Molecular Medicine and Cell Research and 
Comprehensive Cancer Centre, Freiburg, Germany, 7Centre of Chronic Immunodeficiency (CCI), Freiburg, Germany.

B-cell antigen receptor (BCR) signaling is critical for B cell development and activation. Using mass spectrometry, we identified protein kinase D-interacting substrate of 220 kDa 
(Kidins220)/ankyrin repeat-rich membrane spanning protein (ARMS) as a novel interaction partner of the resting and the stimulated BCR. Upon BCR stimulation the interaction 
increases in a Src kinase-independent manner. By knocking down Kidins220 in a B cell line and generating a conditional B cell-specific Kidins220 knock out (B-KO) mouse strain, we 
show that Kidins220 couples the BCR to PLCγ2, Ca2+ and Erk, but not to PI3K signaling. Consequently, BCR-mediated B cell activation was reduced in vitro and in vivo. Furthermore, 
B cell development was impaired at the stages where pre-BCR or BCR signaling is required. Most strikingly, λ light chain-positive B cells were reduced 6-fold in the B-KO mice, 
genetically placing Kidins220 in the PLCγ2 pathway. Thus, our data indicate that Kidins220 positively regulates antigen-dependent and independent pre-BCR and BCR functioning.

P.A.18.11
Characterization of B-cell subsets in follicular structures: from classical germinal centers to ectopic follicles at tumor site

F. Mungenast1, A. Meshcheryakova1, A. Oswald1, E. Bajna1, D. Tamandl2, O. Koperek3, P. Birner3, D. Mechtcheriakova1; 
1Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Department of Radiology 
and Nuclear Medicine, Medical University of Vienna, Vienna, Austria, 3Division of Clinical Pathology, Department of Pathology, Medical University of Vienna, Vienna, Austria.

B cells are known to possess multifaceted biological functions; still there is a need for detailed characterization of individual B-cell subsets attributed to development and function 
of follicular structures in secondary lymphoid organs as well as at ectopic sites. Recently, our group demonstrated that CD20+ B cells organized into follicular structures at the 
metastatic site of patients with colorectal cancer (CRC) are strongly associated with better prognosis suggesting their anti-tumoral role. Yet, limited knowledge is available on the 
prevalence of memory and/or plasma cell subsets in follicular structures. We developed a computerized microscopy-based algorithm allowing quantitative assessment of memory 
and plasma B cells across large-scale tissue specimens. We used CD20, AID, IgM, CD27, CD73, and CD138 as B-cell subset markers. Given the broader expression pattern of CD27 and 
CD73, we discriminated the IgM+/CD27+, IgM+/CD73+ or CD20+/CD27+ memory cells and CD138+/CD27high plasma cells. Within pilot study we assessed the distribution of B-cell 
subsets in different pre-defined compartments of classical follicles (germinal center, mantle zone, surrounding 100 µm rim) within the tonsil tissues. Further, we applied this strategy 
to characterize B-cell aggregates and ectopic follicles formed within primary CRC tissue and at the metastatic site in the liver. The results demonstrate the magnitude and distribution 
pattern of B-cell subsets (i) across follicular compartments in the tonsil and (ii) in primary and metastatic CRC, here also accounting for tumor anatomy. This is the first step to 
highlight the potential immunomodulatory mechanisms underlying the anti-tumoral effects of local B-cell responses.
Supported by FWF P22441-B13/P23228-B19

P.A.18.12
B-cell Activating Factor (BAFF) binding receptors (BBR) on B cells: characterization in patients with rheumatoid arthritis receiving biological therapies: anti-TNF, anti-IL6R and 
anti-CTLA4: a longitudinal study

D. Hernández-Flórez1, L. Valor1, A. Gallego2, E. Chamizo2, T. del Rio1, I. de la Torre1, M. Salvat1, C. González1, I. Monteagudo1, E. Naredo1, L. Carreño1; 
1Hospital General Universitario Gregorio Marañón, Madrid, Spain, 2Hospital Clínico, Merida, Spain.

Introduction: B cells play a pivotal role in the development of autoimmune processes as rheumatoid arthritis (RA). The development, survival and maturation of B-cells depend among 
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others factors on specific membrane receptors as BAFF-Binding Receptors (BBR:BAFF-R,TACI,BCMA) and the activation marker: CD86. The aims of this study were evaluate the role 
of biological therapies (BT): (anti-TNF; anti-IL6R and the anti-CTLA4) in B-cell phenotype and BBR expression in RA patients.
Methods: 39 RA naive patients to BT were assessed at baseline and every 4 month for two year(ADA=7,ETN=9,IFX=3,TCZ=15,ABC=5). Peripheral blood was evaluated by flow 
cytometry using these monoclonal antibodies: CD19,CD27,IgD,CD38,BBR and CD86.
Results: We found decreased percentages (%) of memory-B-cells and an inversely increase of naïve-B-cells in anti-CTL4 vs. anti-TNF and anti-IL6R groups. Regarding the B-cell 
subsets, memory-resting-B-cells were lower in all three groups being more marked in anti-CTL4 group, whereas post-germinal-center B-cells were lower in anti-TNF and anti-CTL4 
vs. anti-IL6R. Regarding the BBR expression on memory-B-cells, we found a decreased of TACI-expression in anti-IL6R vs. anti-TNF and anti-CTL4, and also a decreased in CD86 
expression in anti-CTL4 vs. anti-TNF and anti-IL6R.
Conclusions: Regulatory effect of TACI on the B-cell and CD86 expression was more evident in anti-CTL4 and anti-IL6R groups. These changes might be explained by two different 
key pathways for immune-regulation, the effect of cytokines and the cell-cell interaction process. Our data suggested that B-cells monitoring may be useful to understand the role of 
B-cell receptors in RA pathogenesis and its association with clinical response to BT.

P.A.18.13
Evaluating the effect of belimumab on clinical disease activity and B-cell in patients with systemic lupus erythematosus

L. Valor, D. Hernández-Flórez, J. Ovalles, J. Martínez, J. Nieto, T. del Río, C. Gonzalez, J. Lopez-Longo, I. Monteagudo, E. Naredo, L. Carreño; 
Hospital General Universitario Gregorio Marañón, Madrid, Spain.

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by dysfunction B-cell (BC) and production of autoantibodies. Belimumab is a biological 
therapy against BAFF (B-cell-activating-factor) for use in SLE patients. The aim was evaluate the impact of belimumab on disease activity, serological and phenotypical B-cell markers 
in SLE patients.
Material and methods: Eight SLE-patients treated with belimumab were assessed at baseline, 4 and 8 months. Disease activity was evaluated using SLEDAI-score. sBAFF,TNF-alpha 
and IL-17A serum-levels were determined by ELISA. BC phenotyping was performed using flow-cytometry and these monoclonal-antibodies: CD19,CD27,IgD,CD38,BBR,CD86. A RA-
group (CG) was evaluated to compare serological and phenotypical variables.
Results: We found a decreased of SLEDAI, absolute BC-CD19+ count and anti-DNA antibodies, whereas the platelet count increased progressively. sBAFF, TNF-alpha and IL-17A levels 
were elevated in SLE-group compared to CG. Furthermore, sBAFF increased while IL-17A and TNF-alpha decreased in SLE-group. We observed changes on BC-phenotype in SLE-
group when comparing with CG. In the SLE-group, we observed a decrease of BC-naïve and an increase of BC-memory. Respect to BC-subsets, we observed a decrease of BC-naïve-
mature and plasmablasts, and an increase in BC-post-germinal-center and BC-memory-resting. We found an inverse correlation of SLEDAI with haemoglobin and C3 (p=0.046, p=0.01, 
respectively).
Conclusions: Our results suggest that the response to belimumab in SLE-patients might be associated with a decrease in the BC-naïve percentages and a progressive increase of 
sBAFF levels. These observations may be a potential indicator of therapeutic-response, and these findings should be corroborated in larger cohorts and longer follow-ups.

P.A.18.14
Quantification of genetic and environmental selection factors that shape B-cell repertoires

U. Menzel1, V. Greiff1, R. Riedel2, S. Reddy1; 
1ETH Zürich, Basel, Switzerland, 2DRFZ, Berlin, Germany.

Introduction: Antibody repertoire diversity is shaped throughout B-cell development and differentiation; pro-B-cells undergo V(D)J recombination, immature B-cells are negatively 
selected based on autoantigen-specificity and mature B-cells recognizing antigens are positively selected and differentiate to form immunological memory. Quantitative analysis 
of these repertoires offers an opportunity to determine the extent to which they are impacted by the genetic and environmental selection processes that take place during B-cell 
development.
Materials and Methods: We used a systems immunology approach based on high-throughput sequencing, bioinformatics analysis and statistical simulations in order to quantify 
genetic and environmental selection factors acting on B-cell antibody repertoires. To this end, we sequenced the full heavy chain V-region from total RNA of isolated pre-B-cells 
(preBC), naïve follicular B-cells (nfBC) and spleen and bone marrow plasma cells (SPPC/BMPC) from C57BL/6 cohorts prime-boost immunized with ovalbumin, NP-HEL and Hepatitis B 
surface antigen.
Results: Preliminary results show that across mice the preBC and nfBC compartment were highly similar in terms of V, D and J gene usage (r>0.9) as well as CDR3s (40-70% CDR3 
overlap in the top 100 highest frequency CDR3s). Furthermore, the BMPC-IgG compartment showed clear marks of antigen-selection with a reduced similarity on the VDJ-level and a 
small overlap on the CDR3-level.
Conclusion: Recombination mechanisms seem to be highly preserved in mice resulting in the same V, D and J gene profiles and shared CDR3 sequences in antigen inexperienced 
B-cells and suggests that to the point of nfBCs, humoral immunity is restricted in its ability to create inter-individual diversity.

P.A.18.15
Proximity screening for the BCR interactome

L. Awoniyi, E. Kuokkanen, P. Mattila; 
Institute of Biomedicine, University of Turku, Turku, Finland.

B cells recognize antigens by their B cell receptor (BCR) and this triggers intricate downstream signaling pathways ultimately leading to cell differentiation and antibody production. 
However, it is not well understood how these signals are transmitted in space and time to trigger subsequent physical changes, such as antigen internalization and processing, 
and cellular morphology changes including drastic actin reorganization. To gain new insight into the spatiotemporal cellular events following B cell activation, we employ newly 
established techniques, called BioID and APEX/APEX2, which allow identification of novel proteins that interact with or are in the close vicinity of BCR during the different stages of 
cell activation. As the methods are based on biotinylation inside intact cells and are highly controllable in time unlike conventional immunoprecipitation techniques, we aim to gain 
unprecedented insight in the molecular mechanisms of BCR signal transmission with high spatial and temporal precision. This will help to understand the functions of the immune 
system better both in health and disease.

P.A.18.16
The ontogeny, differentiation and function of human mature CD5+ B cells

M. Przekopowitz1, S. Taudien1, A. Görgens2, C. C. Oakes3, P. Rusch4, P. Kern4, B. Giebel2, C. Plass3, R. Küppers1, M. Seifert1; 
1Institute of Cell Biology, University Hospital Essen, Essen, Germany, 2Institute of Transfusion Medicine, University Hospital Essen, Essen, Germany, 3Division of Epigenomics and Cancer Risk 
Factors, DKFZ, Heidelberg, Germany, 4Clinic for Obstetrics and Gynecology, University Hospital Essen, Essen, Germany.

Human CD5+ B cells represent a heterogeneous population. The CD5 marker is found on mature but also on transitional B cells and may be transiently expressed on activated B cells. 
CD5+ B cells are discussed as the normal counterpart of chronic lymphocytic leukemia (CLL). However, mature CD5+ B cells are - despite of their abundance in peripheral blood (PB) 
and lymphoid tissue - largely unexplored.
We previously obtained preliminary indication for large oligoclonal expansions among human mature CD5+ B cells in the PB and that mature CD5+ B cells have a distinct gene 
expression pattern, pointing to specific immunological functions, distinct from conventional (CD5-) B cell subsets.
We aim to characterize mature CD5+ B cells in healthy donors to obtain a comprehensive insight into their immunological functions. We perform an indepth analysis of the 
clonal composition of and clonal expansions among human mature CD5+ B cells from PB and peritoneum (a major reservoir of CD5+ B cells in the mouse) by deep sequencing 
of immunoglobulin V gene rearrangements. Further, we are analyzing human mature CD5+ B cells for properties specific for murine CD5+ (B-1a) B cells to reveal similarities or 
differences to this unique B cell lineage in mice. Interestingly, transplantation of human hematopoietic stem cells into NSG mice resulted in the generation of mature CD5+ B cells, 
localized to ther murine peritoneal cavity, phenotypically resembling B-1a B cells. These cells are as well being analyzed for B-1a features.

P.A.19 Antibody Engineering and B Cell Effector Molecules

P.A.19.01
Preparation of monoclonal antibody against carcinoembryonic antigen Glypican-3 and its preliminary application

Y. Wang; 
Tianjin First Center Hospital, Tianjin, China.

Introduction: Glypican-3 (GPC3) is a valuable diagnostic marker and a potential therapeutic target in hepatocellular carcinoma (HCC). The aim of this study was to prepare monoclonal 
antibody (mAb) specifically against carcinoembryonic antigen GPC3 and evaluate its preliminary application for HCC diagnosis.
Materials and Methods: GPC3 was cloned with PCR to pET16b vector and expressed in E. coliBL21. We immunized Balb/c mice with 100 μg purified antigen by intrasplenic embedding. 
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After the fusion of splenocytes and mouse myeloma cells SP2/0, hybridoma cells were screened by indirect enzyme-linked immunosorbent assay (ELISA), and identified by western 
blot using purified protein. The feasibility of the mAb was evaluated by immunohistochemistry performed on adjacent normal liver and HCC samples, as well as HepG2 cell line.
Results: The prokaryotic expression vector of GPC3 was successfully constructed, and GPC3 was stablely expressed in E. coliBL21. A hybridoma cell line producing mAb to GPC3 
was obtained. Western blot analysis showed that mAb specifically recognized recombinant protein. MAb was expressed in HCC tissues and HepG2 cell line, but was undetectable in 
adjacent normal tissues.
Conclusions: MAb against GPC3 was obtained. The research will be useful for its clinical study.

P.A.19.02
Sensitivity of therapeutic antibodies to redox microenvironment: mechanism and relevance for therapy

A. Jarossay1,2,3, L. Gilardin1,2,3, S. Kaveri1,2,3, S. Lacroix-Desmazes1,2,3, J. D. Dimitrov1,2,3; 
1Centre de Recherche des Cordeliers, Paris, France, 2Université Pierre et Marie Curie, Paris, France, 3Université Paris Descartes, Paris, France.

Background: Some therapeutic antibodies currently in practice can become polyreactive when they are exposed to redox-active substances commonly found in vivo. Among these 
therapeutic antibodies, Rituximab, an anti-CD20 antibody used in B-cell malignancies and autoimmunity, can acquire new antigen-binding specificities after exposure to heme. 
Among the diseases treated with Rituximab, several can be accompanied by hemolysis and therefore release of heme in the circulation. The aim of this study is to understand the 
involved mechanisms and characteristics of polyreactive Rituximab, as well as the consequences on its therapeutic potential.
Methods: The binding specificities of Rituximab after heme exposure have been characterized by different techniques as ELISA, immunoblot and Biacore. To understand the 
mechanisms involved, the direct binding of heme to Rituximab has been tested by absorbance and fluorescence spectroscopy. Moreover, the complement-mediated cytotoxicity as 
well as the direct cell cytotoxicity has been evaluated in vitro on Raji cells.
Results: In this study was demonstrated that upon heme exposure, Rituximab acquire new binding abilities to self and foreign antigens while retaining its potential to bind to its 
cognate target, CD20. The transition to antigen-binding polyreactivity is accompanied by a direct interaction of heme with the antibody. Interestingly, polyreactivity enhances the 
complement-mediated cytotoxicity as well as the direct cytotoxicity of Rituximab.
Conclusions: This study has demonstrated an important role of the induced polyreactivity in cancer therapy. The induction of polyreactivity could represent a new axis for 
improvement of the therapeutic potential of Rituximab.

P.A.19.03
Production of Anti-CD14 Monoclonal Antibody Using Synthetic Peptide of Human CD14 as Immunizing Antigen

L. Mohamed Khosroshahi, B. Baradaran, L. Aghebati Maleki; 
Immunology, Tabriz, Iran, Islamic Republic of.

Introduction: CD14 is a myeloid differentiation antigen expressed primarily on peripheral blood monocytes, dendritic cells and macrophages. It is a key regulator of inflammatory 
responses to gram-negative bacteria, oxidative burst and septic shock. The aim of this study was to produce and characterize monoclonal antibody against CD14 for use in detection 
and diagnosis of monocytes.
Materials and methods: To produce MAb against CD14 protein, mice were immunized with two KLH-conjugated CD14 peptides. The spleen cells of the immunized mice were then 
fused with SP2/0 by hybridoma technique. Fused cells were grown in selective medium and cloned by limiting dilution method. The desired clones were selected and supernatants 
of hybridoma cells were screened by ELISA for antibody. Monoclonal antibody was purified by chromatography and confirmed by SDS-PAGE. Finally, immunoblotting and 
flowcytometry were recruited to explore the specificity of the MAb.
Results: Our results showed successful production and characterization of anti CD14 monoclonal antibody. The MAb was IgG2a with Kappa light chain and immunobloting and 
flowcytometry results demonstrated specific reactivity of this MAb with CD14.
Discussion: The results show that, the produced anti- CD14 MAb is highly specific and functional in biomedical applications such as flow cytometry and western blotting and could be 
utilized for identification of monocytes.

P.A.19.04
Production and characterization of mouse monoclonal antibody against human IgA

J. Majidi, l. Aghebati Maleki; 
Immunology Research Center, Tabriz, Iran, Islamic Republic of.

Production and characterization of mouse monoclonal antibody against human IgA
Introduction: Human Immunoglobulin A (IgA) is the primary antibody involved in mucosal immunity and often exist in a dimeric secretory form found in mucous secretions. Secretory 
IgA contributes to the humoral defense mechanism against the pathogens on mucosal surfaces. There are two subclasses, IgA1 and IgA2.
Materials and methods: To produce monoclonal antibody against human Immunoglobulin A, spleen cells of the immune mouse were fused with SP2/0 SP2/0 by hybridoma 
technique. Fused cells were grown in selective medium and cloned by limiting dilution method. The desired clones were selected and supernatants of hybridoma cells were 
screened by ELISA for antibody. Large scale of monoclonal antibodies was produced by mouse ascites production of mAb (in vivo) method. Monoclonal antibody was purified by 
chromatography and confirmed by SDS-PAGE. Finally, ELISA and immunoblotting were recruited to explore the specificity of the MAb.
Results: In this study, between 18 positive clone wells, two clones were chosen for limiting dilution. Limiting dilution product was one monoclone (3-E5 monoclone) with absorbance 
about 2. Isotype of this mAb was identified as IgG1 class with Kappa (κ) light chain.
Discussion: The conjugated monoclonal antibodies against human IgA are utilized in diagnostic kits like Toxoplasmosis, Helicobacter pylori, Cytomegalovirus and etc. This monoclonal 
antibody is specific to the α-chain of human IgA and is not cross-reactive with other human immunoglobulins.
Keywords:, monoclonal antibody, ELISA, IgA

P.A.19.05
Development and characterization of monoclonal antibodies against leukocyte common antigen

L. Aghebati Maleki, J. Majidi; 
Immunology Research Center, Tabriz, Iran, Islamic Republic of.

Introduction: CD45 antigen (leukocyte common antigen), a unique and ubiquitous membrane glycoprotein with a molecular mass of about 200 kDa, is expressed on almost all 
hematopoietic cells except for mature erythrocytes. However, the biological function of this glycoprotein still remains to be resolved.The aim of this study was to produce and 
characterize a monoclonal antibody against CD45 for use in detection and diagnosis of leukocytes.
Materials and Methods: To produce mAb against CD45 protein, mice were immunized with two KLH-conjugated CD45 peptides. The spleen cells of the immunized mice were 
then fused with SP2/0 by hybridoma technique. Fused cells were grown in selective medium and cloned by the limiting dilution method. The desired clones were selected, and 
supernatants of hybridoma cells were screened by the ELISA method for the antibody. The monoclonal antibody was purified by chromatography and confirmed by SDS-PAGE. 
Finally, immunoblotting and flow cytometry were recruited to explore the specificity of the mAb.
Results: Our results showed successful production and characterization of anti- CD45 monoclonal antibody. The mAb was IgG2a with Kappa light chain. Immunoblotting and flow 
cytometry results demonstrated the specific reactivity of this mAb with CD45.
Conclusions: The results show that the produced anti-CD45 mAb is highly specific and functional in biomedical applications (such as flow cytometry and western blotting), and could 
be utilized for the identification of leukocytes.

P.A.19.06
Comparative Human and Mouse Antibody Responses Against Tetanus Toxin at Clonal Level

M. Yousefi1, V. Younesi2, F. Jadidi-Niaragh1, R. Khosravi-Eghbal2, F. Shokri2; 
1Tabriz University of Medical Scinces, Tabriz, Iran, Islamic Republic of, 2Tehran University of Medical Scinces, Tehran, Iran, Islamic Republic of.

Introduction: Tetanus is a highly fatal disease caused by tetanus neurotoxin (TeNT) and remains a major threat to human and animal health despite preventive strategies. TeNT is 
composed of heavy and light chain linked by a disulfide bond. The antibody response to TeNT is polyclonal and directed to multiple epitopes within both the light and heavy chains, 
leading to toxin neutralization. This study was undertaken to localize and compare neutralizing epitopes recognized by human and mouse TeNT-specific antibodies at a clonal level.
Material and Methods: In the present study, 22 murine hybridoma clones and 50 human lymphoblastoid cell lines secreting monoclonal antibodies (mAb) were generated against 
TeNT. The specificity of these mAb was determined using different recombinant fragments of tetanus toxin. Moreover, this study investigated the in vitro toxin neutralizing activity 
of these mAb by a ganglioside GT1b assay. Results: The results showed that tetanus toxoid immunization in humans and BALB/c mice induced a vigorous humoral immune response 
against different fragments of TeNT, particularly the carboxyl-terminal fragment of the heavy chain (known as fragment C). The fragment C-specific human and mouse mAb could 
largely neutralize TeNT. However, while all fragment C-specific human mAb reacted with the carboxyl-terminal part of this fragment (HCC), the majority of the mouse mAb failed to 
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recognize this region.
Conclusion: These results suggested that fragment C is the major target for the TeNT neutralizing antibodies, though different epitopes seem to be targeted by human and mouse 
antibodies.

P.A.19.07
Engineering single domain antibodies (Nanobodies) as potent antagonists of lymphocyte ecto-enzymes, ion channels, and bacterial toxins

F. Koch-Nolte, A. Eichhoff, T. Eden, K. Schütze, S. Menzel, B. Rissiek, F. Haag; 
University Medical Center Hamburg, Hamburg, Germany.

Camelids have evolved antibodies composed only of heavy chains. The antigen binding paratope of these antibodies is composed of just one variable domain designated VHH. VHHs 
possess an unusually long CDR3 which can form finger-like extensions to penetrate into and crevices on proteins that are usually inaccessible to conventional antibodies. VHHs are 
easily cloned and expressed as recombinant single domain antibodies, termed nanobodies, which exhibit a high degree of chemical and thermal stability. Recombinant VHHs are also 
known as nanobodies because of their dimensions in the nanometer range (2 nm x 3 nm) 21, 22. These nanobodies are highly soluble, robust, and are easily converted into multivalent 
and/or multispecific formats. We have generated Nanobodies as potent antagonists of lymphocyte ion channels (P2X7), ecto-enzymes (ARTC2, CD38) and bacterial toxins (SpvB, 
CDT). These Nanobodies have interesting applications in various disease areas, including infectious and inflammatory diseases and cancer.

P.A.19.08
Construction and characterization of anti tetanus toxin single-chain Fvs from human immune phage library

M. Seifi-Najmi1, S. Sadreddini1, S. Sadreddini1, F. Jadidi-Niaragh1, V. Younesi2, M. Yousefi1,3; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 3Immunology research center, Tabriz, Iran, 
Islamic Republic of.

Introduction: Tetanus neurotoxin (TeNT) composed of a light (LC) and heavy chain (HC) linked by disulfide bind. While the toxin HC has receptor binding domain, LC shows zinc 
metalloprotease activity. The passive administration of animal-derived antibodies against tetanus toxin has been considered as the main therapeutic method for years. However, this 
treatment is associated with several adverse effects due to the presence of anti-isotype antibodies.
Materials and Methods: In the present study, we have produced the fully human single chain antibody fragments (HuScFv) from a human antibody phage display library. We used our 
previously cloned and generated tetanus toxin antigen in a four rounds phage-panning to isolate high affinity phage clones that expose tetanus toxin bound-HuScFv.
Results: Our results showed that there are 24 different HuscFv which were retained from two anti TTX immune libraries. Surprisingly all of them have the same VL and different VH. 
Three HuscFv from the first library (TTX15, 51, 75) and two HuscFv from the second library (TTX 16, 20) were chosen to convert to IgG1 using pOptiVEC and pcDNA3.3 system. Results 
showed that while TTX 16 and TTX20 could not make IgG1 form, TTX51 and TTX 75 converted to IgG1 but were not able to bind Tetanus toxin and toxoid. Moreover, TTX15 could make 
IgG1 form and bind to both tetanus toxin and toxoid.
Conclusion: TTX 15 might be an appropriate replacement for polyclonal tetabulin but it needs further characterization including specificity determination, affinity measurement and 
toxin neutralizing assay.

P.A.19.09
IVIg with additionally enhanced polyspecificity improves survival in experimental sepsis and aseptic SIRS

I. Djoumerska-Alexieva1, L. Roumenina2, A. Pashov1, J. Dimitrov2, M. Hadzhieva1, S. v. Gunten3, S. Kaveri2, J. Cavaillon4, T. Vassilev1; 
1Stefan Angelov Institute of Microbiology, Sofia, Bulgaria, 2INSERM UMRS 1138, Centre de recherche des Cordeliers, Paris, France, 3University of Bern, Bern, Switzerland, 4Institut Pasteur, 
Paris, France.

Introduction: Sepsis is a leading cause for death worldwide. Numerous interventional trials with agents neutralizing single pro-inflammatory mediators have failed to improve survival 
in patients with sepsis and aseptic SIRS. This failure could well be explained by the widespread gene expression dysregulation known as “genomic storm” in these syndromes. A 
multifunctional therapeutic agent may be needed instead. Passive immunotherapy with pooled immunoglobulin preparations (administered as intravenous immunoglobulin, IVIg) is 
a logical choice as they contain a vast array of antibody specificities, some of which could well bind key products of the genomic storm. However, IVIg have also failed in their present 
form to prevent sepsis-related deaths.
Materials and Methods: We report here the protective effect of a single dose of a ferrous ions exposure-modified intravenous immunoglobulin preparation with additionally enhanced 
polyspecificity (see J.Biol.Chem., 2006,281:439-446 ) in three experimental models of sepsis and aseptic systemic inflammation induced by the CPL technique, by bacterial LPS or by 
zymosan injection.
Results: The modified IVIg met the requirements of the European Pharmacopeia. It acquired the ability to bind some pro-inflammatory molecules, complement components and 
endogenous “danger” signals. The administration of the Fe(II)-exposed IVIg significantly improved survival in all three models while that of the unmodified preparation was not 
protective. The beneficial effect in endotoxemia was associated with significantly lower levels of pro-inflammatory cytokines, diminished complement consumption and normalization 
of the coagulation time.
Conclusions: We suggest that pooled therapeutic IVIg with additionally enhanced polyspecificity has a clinical potential in sepsis and related systemic inflammatory syndromes.

P.A.19.10
Unconventional class I myosins regulate B cell immunological-related functions

J. L. Maravillas-Montero1,2, O. López-Ortega2,1, L. Santos-Argumedo2; 
1Universidad Nacional Autónoma de México, Mexico City, Mexico, 2CINVESTAV, Mexico City, Mexico.

Introduction: Myosin-I (Myo1a to Myo1h) refers to a class of single-headed and actin-dependent molecular motors, which regulates different leukocyte functions, including 
intracellular transport, formation of cell-surface projections, regulation of cytoskeleton arrangements, exocytosis, endocytosis and phagocytosis.
Methods and results: We found Myo1c and Myo1g abundantly expressed in murine B lymphocytes; preferentially located at the plasma membrane, especially in peripheral processes 
such as microvilli. We observed that these motors concentrate at the membrane protrusions generated during B cell spreading. Interestingly, both myosins were detected in lipid rafts 
and showed strong co-localization with MHC-II, particularly after cross-linking of these molecules.
Myo1c seemed to be important for antigen presentation function in B cells because is actively recruited to the immune synapse established with cognate T cells. Additionally, by 
transfection of a dominant negative form of Myo1c or specific siRNA, we also detected alterations in spreading, Ag-presenting ability and molecule distribution over the plasma 
membrane of these lymphocytes.
Regarding Myo1g, by using Myo1g-/- mouse B cells, we detected abnormalities in their adhesion ability, in vivo homing capacity and chemokine-induced migration of these 
lymphocytes. We also assessed a role for Myo1g in phagocytosis and exocytosis processes, as these were also irregular in Myo1g-deficient B cells. The explanation of these defects 
arises when the B lymphocyte membrane tension was found diminished due the lack of this protein.
Conclusions: Taken together, our results show that both Myo1c and Myo1g acts as main regulators of different membrane/cytoskeleton-dependent processes in B lymphocytes, with 
some specific functions displayed by each myosin.

P.A.19.11
Acidic phospholipids govern the burst-enhanced activation of IgG-B cell receptor

W. Liu1, X. Chen1, W. Pan2, C. Xu2; 
1Tsinghua University, Beijing, China, 2Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai, China.

Memory B cells that express the isotype-switched IgG-BCR usually undergo burst activation, proliferation and differentiation into antibody secreting plasma cells upon antigen 
recognition. Numerous studies have investigated the mechanism of how the IgG-BCR arms itself into a highly effective signal transduction machine. An equally important but 
understudied question is how does IgG-BCR prevent illegitimate signaling? We systematically addressed this question by investigating whether membrane lipids can govern the 
potent signaling of the mIgG-Tail with respect to the sophisticated roles of acidic phospholipids in regulating membrane protein structure and function. Utilizing biochemical, 
biophysical, NMR and live-cell imaging approaches, we found that the positively-charged mIgG-Tail specifically interacted with negatively-charged acidic phospholipids via ionic 
protein-lipid interaction but not with zwitterionic phospholipids and thus the key ITT motif in the mIgG-Tail was sequestered in the membrane hydrophobic core region. Disruption of 
the lipid interaction of mIgG-Tail led to excessive recruitment of BCR into the immunological synapse (IS) and inflated BCR signaling, resulting in hyper-proliferation of primary B cells. 
Therefore, sequestration of the mIgG-Tail by acidic phospholipids in the plasma membrane (PM) sets a trigger safety control for the potent mIgG-BCR signaling. Physiologically, the 
membrane-sequestered mIgG-Tail can be released by antigen engagement or Ca2+ mobilization in the initiation of B cell activation. Our studies shed new light on a novel regulatory 
mechanism of memory B cell-mediated immune responses and may provide new targets for therapies to block BCR hyper-activation in autoimmune diseases and in certain B cell 
cancers.
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P.A.19.12
An efficient method for EBV immortalization of human memory B lymphocytes isolated by FACS and MACS methods

S. Sadreddini1, S. Sadreddini1, M. Seifi-Najmi1, F. Jadidi-Niaragh1, V. Younesi2, M. Yousefi1,3; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 3Immunology research center, Tabriz, Iran, 
Islamic Republic of.

Introduction: Tetanus is caused by the tetanus neurotoxin (TeNT) derived from Clostridium tetani. Several studies are being conducted to develop effective neutralizing monoclonal 
antibodies, however, the immunodominant epitopes of the toxin are poorly defined. Consequently, production of effective human monoclonal antibodies that contain efficient 
neutralizing capacity against TeNT is an unmet medical need., Epstein-Barr virus (EBV) can efficiently immortalizes B cells to establish the lymphoblastoid cell lines (LCL’s), and has 
been used extensively for transformation of B cells that produce and secrete immunoglobulins.
Materials and Methods: In the present study, we have addressed the effect of TLR7/8 agonist (R848), feeder cells layer and fluorescence-activated cell sorting (FACS) and magnetic-
activated cell sorting (MACS) cell separation methods on the transformation efficiency of anti-TeNT antibody producing memory B cells.
Results: Our results showed that employing of HFFF.PI6 feeder cells layer, R848 and FACS-mediated purification of memory B cells lead to increased transformation efficiency. The 
promoting effect of R848 and feeder layer, particularly in FACS sorted B, not only implies advantage of FACS sorting methods over MACS methods but also introduce an efficient 
condition for B cell transformation with EBV.
Conclusion: Taking together, it seems that separation of memory B cells through FACS and use of feeder layer and TLR7/8 agonist can significantly increase the efficiency of 
transformation and development of higher rate of immortalized antigen specific B cells.

P.A.19.13
Role of the adapter protein Grb2 in canonical B cell receptor signaling

C. Bartsch, C. Hitzing, J. Lutz, W. Schulze, J. Wienands, N. Engels; 
Institute for Cellular and Molecular Immunology, Goettingen, Germany.

Activation of the extracellular signal-regulated kinase (ERK) following B cell antigen receptor activation is a key determinant for cell proliferation and differentiation. However, the 
pathway which leads to ERK activation in human B cells is not entirely clear. Studies in chicken B cells revealed that ERK is mainly activated via diacylglycerol (DAG) and RAS guanyl 
nucleotide-releasing proteins (RasGRPs) and hence requires phosphoinositide phospholipase C γ 2 (PLCy2) activity which is followed by mobilization of the second messenger Ca2+. 
By contrast our own data suggest a partial independence of ERK activation from mobilization of the second messenger Ca2+. Results obtained from experiments comparing Ca2+ 
mobilization and ERK activation in BTK-, Grb2- and SLP65- deficient human B cells showed no correlation between Ca2+ mobilization and ERK phosphorylation. Our data show that 
human B cells compared to chicken B cells have different requirements for ERK activation and lead to the hypothesis that ERK activation in human B cells can be mediated via growth 
factor receptor-bound protein 2 (Grb2) and son of sevenless (Sos) as described for epidermal growth factor receptor (EGFR) signaling. Grb2 is constitutively associated to the guanine 
nucleotide exchange factor Sos and was shown to connect it to the EGFR which is necessary for the activation of ERK via Ras and Raf. Investigation of the pathway leading to the 
activation of ERK in human B cells provides important knowledge since dysfunction of this pathway plays a major role in lymphomagenesis.

P.A.19.15
Localization and functional implication of synaptobrevins in human antibody secreting cells

L. Gómez-Jaramillo, R. Romero-García, F. Mora-López, G. Jiménez-Gómez, A. Ramos-Amaya, J. A. Brieva, A. Campos-Caro; 
Hospital Universitario Puerta del Mar, Cádiz, Spain.

Introduction: Plasma cells (PCs) are B-lymphocytes terminally differentiated with the purpose of manufacturing and secreting immunoglubulins (Igs). Despite the importance of this 
process in the survival of vertebrates the mechanisms that regulate Ig exocytosis by PCs remain unknown. The secretion process relies on a group of proteins known as SNAREs. 
VAMPs (Vesicle Associated Membrane Proteins) are a subfamily of SNARE proteins necessary for SNARE complex together with the SNARE subfamilies Syntaxins and SNAP25. The 
aim of this study is characterize the expression of VAMPs in human PCs and examine their functional roles on the Igs-secretion process.
Methods: Expression and cellular localization of VAMP proteins on human PCs was examined by Western-blot and confocal microscopy. Immunoprecipitation were carried out in order 
to identify which VAMPs interactions with other SNARE proteins. Experiments of loss of functions were performed using specific iRNAs and dominant negative assays.
Results: VAMP-2,-3,-4,-5,-7 and VAMP-8 but no VAMP1 are being expressed by PCs. VAMPs were localized in cytoplasmic vesicular structures with no overlapping staining patterns 
with any subcellular structures marked with LAMP1, EEA1, Giantin. IP assays demonstrated an interaction of VAMP2 with STX4 and SNAP23. Functional results down-regulating 
VAMP2 shown a statistically reduction on Ig-secretion.
Conclusions: PCs express all VAMP proteins except VAMP1. As expected, all of them mainly show a cytoplasmic localization. Functional assays (siRNA and dominant negative) indicate 
that VAMP2 could be principally implicated in Igs-secretion. We identified a possible SNARE complex including, VAMP2 with the two previously members implicated in Igs-secretion, 
SNAP23 and STX4.

P.A.19.16
Investigating the pharmacokinetics and therapeutic potential of PEPITEM: a novel peptide inhibitor of T cell transmigration

B. Apta, M. Chimen, M. Harrison, H. M. McGettrick, P. Narendran, P. F. Lalor, G. E. Rainger; 
University of Birmingham, Birmingham, United Kingdom.

Recently, peptide inhibitor of trans-endothelial migration (PEPITEM) has been shown to inhibit T cell trafficking across cytokine-stimulated endothelium. This homeostatic 
mechanism is lost in autoimmune and chronic inflammatory disease. This leads to inappropriate T-cell trafficking with pathological consequences, for example in type-1 diabetes and 
rheumatoid arthritis.
We aim to develop PEPITEM for therapeutic use by examining its pharmacokinetics, and establishing its functional efficacy.
In vivo studies with radiolabelled PEPITEM demonstrate a circulating half-life of approximately 2min. However, when spiked into plasma in vitro, PEPITEM showed no significant 
degradation after 1h suggesting it was likely cleared rapidly from the circulation by renal filtration, and not degraded by circulating peptidases. We confirmed this using whole animal 
in vivo imaging and a fluorescent version of PEPITEM. Rapid localisation in the kidneys following intravenous injection was demonstrated. These data imply that a modified version 
of PEPITEM with improved pharmacokinetics is required for therapeutic applications. Initially we investigated whether specific amino acids were functionally essential to PEPITEM 
using alanine substitutions. Data from T cell transmigration assays suggested that no individual amino acid was vital for function, and this is consistent with NMR spectroscopy data 
indicating a simple flexible structure with no secondary interactions.
To develop a successful therapeutic, the circulating half-life of PEPITEM must be extended whilst maintaining function. New variations of the peptide must now be formulated and 
tested in vitro and in disease models for efficacy.

P.A.19.17
Screening and identification of anti-HLA antibodies by ELISA and Luminex® in Moroccan patients’ assessment of renal transplantation

G. Saadane1,2, M. Oudghiri1, S. Bennani2, A. Naya1, N. Mdaghri2; 
1Hassan II University, Casablanca, Morocco, 2Pasteur institute of Morocco, Casablanca, Morocco.

The introduction of solid phase assays for the detection of HLA antibodies in routine led to the application of new algorithms for the immunological monitoring of patients for renal 
transplantation has prevented many cases of rejection, which would have been impossible to detect using complement dependent serological techniques.
In this work, we made a comparative study between two techniques of HLA antibody testing; ELISA and Luminex® on 55 patient sera for the installation of the technical Luminex® in 
histocompatibility service Pasteur Institute of Casablanca, Morocco as a routine technique. Data were analyzed with the cut-off of the supplier. Correlations between the results for 
individual HLA Class I and Class II antigens measured by the two techniques was found for 74.54% and 72.72% of cases respectively. When discrepancies were found between the two 
tests, luminex® detected more positive cases (64, 28%) than ELISA.
Following this study, we can argue that both techniques are sensitive. However, although Luminex® assays detect HLA antibodies with excellent sensitivity, in some instances false-
negative reactions occur
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P.A.19.19
Type I interferon production by B cells controls the balance between immunopathology and pathogen burden in lungs during Mycobacterium tuberculosis infection

A. Bénard1, I. Sakwa2, P. Schierloh3, I. Mercier1, L. Jouneau4, P. Boudinot4, L. Tailleux5, T. Al-Saati6, R. Lang7, J. Rehwinkel8, S. Kaufmann9, V. Anton-Le Berre10, A. O’Garra11, B. Gicquel5, M. 
Sasiain3, S. Fillatreau2, O. Neyrolles1, D. Hudrisier1; 
1IPBS, CNRS & Université de Toulouse, Toulouse, France, 2DRFZ, Berlin, Germany, 3IMEX CONICET- Academia Nacional de Medicina, Buenos Aires, Argentina, 4INRA, Jouy-en-Josas, France, 
5Institut Pasteur, Paris, France, 6INSERM, Toulouse, France, 7ICMIH, University Hospital, Erlangen, Germany, 8MRC Human Immunology Unit, Oxford, United Kingdom, 9MPIIB, Berlin, 
Germany, 10INSA, UPS, INP, LISBP, Toulouse, France, 11MRC NIMR, London, United Kingdom.

The type I IFN pathway decisively influences the outcome of Mycobacterium tuberculosis (Mtb) infection. Here, we show that B lymphocytes, which accumulate in the lungs of Mtb-
infected animals and patients, play a significant part in the type I IFN response associated with tuberculosis (TB). Through global transcriptome analyses, we discovered that B cells 
were activated by type I interferon (IFN) during disease, and produced this cytokine upon direct stimulation with Mtb. The production of type I IFN by B cells involved the dinucleotide 
sensor STING and the C-type lectin Mincle, and was markedly antagonized by intrinsic MyD88 signaling. Thus, B cells from mice with a B cell-restricted deficiency in Myd88 displayed 
an enhanced type I IFN production. This resulted in a reduced inflammation-driven tissue damage, while providing a favorable environment for Mtb multiplication. B cells from the 
pleural fluid of TB patients similarly displayed a striking expression of type I IFN, implicating this pathway in TB pathogenesis in human. Altogether, our findings identify type I IFN-
producing B cells as key modulators of the balance between host tissue protection and bacterial burden during TB, and further emphasize the critical roles of cytokine production by B 
cells in health and disease.

P.A.19.20
Bi-polar distribution of IgG1 levels to Staphylococcus aureus observed in the general population

J. Whitehouse1, Y. Yamaguchi1, A. Flaxman1, C. Rollier2, M. K. O’Shea3,1, J. Fallowfield4, M. Lindsay4, F. Gunner4, K. Knox5, D. H. Wyllie1,6; 
1Jenner Institute, University of Oxford, Oxford, United Kingdom, 2Oxford Vaccine Group, Department of Paediatrics, University of Oxford, Oxford, United Kingdom, 3Department of Academic 
Medicine, Royal Centre for Defence Medicine, Birmingham, United Kingdom, 4Environmental Medicine and Science Division, Institute of Naval Medicine, Gosport, United Kingdom, 5Nuffield 
Department of Primary Care Health Sciences, Oxford, United Kingdom, 6Nuffield Department of Medicine, Department of Microbiology, John Radcliffe Hospital, Oxford, United Kingdom.

Immunoglobulin G (IgG) is the predominant antibody class found in serum, making up ~15% of plasma protein. It is further divided into 4 sub-classes: IgG1; IgG2, IgG3, IgG4, classified 
in terms of their abundance. IgG1 and IgG3 are induced in response to protein antigens and can bind all classes of FcγRs, and are the most efficient to induce both complement-
dependent and cell mediated cytotoxicity.
We analysed serum IgG1 levels against surface exposed antigens from commensal pathogens Staphylococcus aureus and Escherichia coli in healthy adults, and observed a dimorphism 
characterized through differential binding to an anti-hinge IgG1 antibody (4E3 clone). This phenomenon is seen in ~35% of healthy adults, across three different clinical cohorts. 
Anti-S.aureus IgG1 levels measured with a different anti-Fc IgG1 antibody (HP6070 clone) showed a Gaussian distribution and, in the subjects recognising the 4E3 antibody, it 
positively correlated with 4E3 IgG1 antibody levels. Interestingly, 4E3 IgG1 antibody titres negatively correlated with IgG3 response against S.aureus. Grouping the population into 
4E3High and 4E3Low individuals revealed significant differences in serum concentrations of neutrophil elastase 2 (p = 0.017), lactoferrin (p = 0.005) and IL-8 (p = 0.031), as well as some 
differences in IL-12p70 (p = 0.051) and perhaps TNFα (p = 0.087), which are all important for anti-bacterial response. We propose that this bi-modality in 4E3 IgG1 levels is linked with 
functional differences in human immune response. Further investigations to understand the mechanism, as well as the impact on response(s) to infection and/or vaccination are in 
progress.

P.A.19.21
Neutralization hierarchy, V gene-restriction and limits to viral drift in the antibody response to the globular head of pandemic H1N1 HA

A. Frühwirth1,2, M. Foglierini Perez1, E. Ketelaars1, B. Maria Fernandez Rodriguez1, K. Pieper1, S. Jovic1, C. Silacci1, S. Barbieri1, D. Corti1, A. Lanzavecchia1,2; 
1IRB Bellinzona, Bellinzona, Switzerland, 2Institute of Microbiology, ETH Zürich, Zürich, Switzerland.

The Influenza A virus is grouped into subtypes by 18 variants of Hemagglutinin (HA) and 9 different Neuraminidases. Current vaccination strategies focus on H1N1 and H3N2 of 
Influenza A, which have been associated with past outbreaks. In particular H1N1 has caused various pandemics like the 1918 Spanish flu and more recently the 2009 Swine flu. Being 
able to understand the immunogenicity of the different antigenic sites along the HA molecule and determining the developmental pathways of according antibodies would provide 
valuable insights for vaccine design and predictions of future viral drift. This study focuses on the potential causes and limitations of viral drift, mutational requirements of the 
antibody response as well as the antigenic hierarchies of HA. To do so we apply monoclonal antibody repertoire analysis by EBV immortalization, mapping of anti-HA antibodies with 
competition ELISA and escape mutants as well as genealogy tree reconstructions, virus neutralization assays and viral fitness evaluations in concert with in-silico analyzed population 
data. Using this approach we were able to identify the VH gene-distribution of antibodies against the globular head of the HA molecule as well as their corresponding key binding 
residues. Further we determined their developmental pathways and associated viral fitness costs at their antigenic sites. Collectively these findings define critical residues of viral 
escape in the head region of HA, associated fitness costs and epitope hierarchies as well as developmental pathways for the corresponding antibody response.

P.B.15 Immunity to Virus Infection - Part 1

P.B.15.01
Innate immune profiling of uninfected Irish women with iatrogenic exposure to hepatitis C virus

M. W. Robinson1, C. Keane1, M. Needham1, G. Roche1, C. Gardiner1, D. Houlihan2, C. O’Farrelly1,3; 
1School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Dublin, Ireland, 2Liver Unit, St. Vincent’s University Hospital, Dublin, Ireland, 3School of Medicine, Trinity 
Biomedical Sciences Institute, Dublin, Ireland.

Individuals exposed to hepatitis C virus (HCV) via iatrogenic transmission provide a unique opportunity to study mechanisms of viral resistance in well-defined human cohorts. 
In Ireland two single-source HCV outbreaks associated with contaminated anti-D immunoglobulin occurred, the first in 1977-9 and the second in 1991-3. To explore potential 
mechanisms of viral resistance, we profiled innate immune function in uninfected recipients of contaminated anti-D immunoglobulin who tested negative for anti-HCV antibodies 
(exposed seronegative, n = 16). We hypothesised that this cohort would show enhanced antiviral interferon alpha (IFNα) responses that may be capable of providing innate resistance 
against HCV infection. Analysis of STAT phosphorylation following IFNα stimulation identified enhanced STAT3 signalling in natural killer (NK) cells of the exposed seronegative 
individuals compared to matched unexposed controls (n = 9; mean MFI fold change 2.81 vs 1.96, P-value = 0.003). This enhanced responsiveness was specific to STAT3 and no 
difference in STAT1 phosphorylation was evident. At a functional level CD56dim NK cells from exposed seronegative individuals had stronger IFNγ responses following IL2/IL12/IL18 
pre-activation and 721.221 target cell stimulation compared to matched unexposed controls (mean % IFNγ[+] CD56dim NK cells 50.9 vs 31.8, P-value = 0.046). Our results describe a 
general enhancement of NK cell activity in HCV exposed seronegative individuals that provides insights into the mechanisms of enhanced innate immune cell function.

P.B.15.02
Are HLA and killer cell immunoglobulin-like receptors relevant for the course of HBV infection?

A. Georgieva1, V. Varbanova2, M. Ivanova1, D. Petrova1, A. Mihaylova1, E. J. Naumova1; 
1University Hospital Alexandrovska, Medical University, Sofia, Bulgaria, 2Specialized Hospital for Active Treatment of Hematological Diseases, Sofia, Bulgaria.

Introduction: Summarizing limited information in the literature and our previous studies we could speculate that polymorphisms in immune response genes may be responsible for 
the generation of different levels of immune response, influencing the eradication of viruses from infected cells. Material and Methods: To investigate whether genetic variations 
in KIR and HLA are relevant for the outcome of HBV infection we performed genotyping on 144 patients (124 with chronic hepatitis B - CHB and 20 spontaneously recovered from 
acute HBV infection) and 124 healthy individuals from the Bulgarian population. Results: Development of CHB was significantly associated with increased frequency of KIR3DL1*004 
allele (functionally inert) compared to controls (33.1% vs. 17.6%, p=0.018). Patients successfully cleared HBV infection had a lower frequency of inhibitory KIR2DL5В compared to 
healthy individuals (10.0% vs. 45.5%, р=0.003) and chronic carriers (10.0% vs. 33.9%%, р=0.042). KIRs ratio 0.67 (4 activating and 6 inhibitory KIRs) was less frequent in patients (5.6% 
vs. 23.8%, p=0.001; OR-0.2). High affinity HLA-Bw4 Ile80 KIR ligands were decreased (p=0.008) in both patients cohorts, more significantly in the recovered patients (p=0.005 vs. 
p=0.033). Chronicity of infections was associated with higher presence of non-functional KIR/Ligand combinations. HLA alleles B*08 (OR-2.94; p=0.0018), B*35 (OR-1.78; p=0.03), 
DRB1*03 (OR-2.36; p=0.002) were predisposing for chronic infection while DRB1*13 (OR-0.21; p=0.006) was found to be protective. Conclusion: Our data suggest that inherited 
polymorphisms within immune response genes may be relevant for the clinical course of HBV infection by contributing to mechanisms for escape of virus-infected cells from immune 
cell activity.
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P.B.15.03
Lack of Fas/FasL signalling leads to dysregulation of innate and adaptive immune response during HSV-2 vaginal infection in mice

P. Orlowski, M. Krzyzowska; 
Military Institute of Hygiene and Epidemiology, Warsaw, Poland.

Introduction: The role of Fas/FasL in mounting of both innate and adaptive immune response within the mucosal epithelium during sexually transmitted diseases, such as HSV-2 
infection has been poorly investigated. We used the murine model of HSV-2 vaginal infection to define the role of Fas/FasL signalling in regulation of early anti-viral response at the 
mucosal tissue.
Materials and methods: Fas (lpr) and FasL (gld) knock-out mice with C57BL background were infected intravaginally with HSV-2. Vaginal tissues were used for phenotyping of immune 
competent cells and measurement of cytokines and chemokines. In vitro, co-cultures of CD4+ T cells and dendritic cells were used to clarify the role of Fas/FasL in regulation of 
immune response.
Results: HSV-2 infection of Fas and FasL- deficient mice led to high virus titers, strong inflammatory reaction in the vaginal tissue, and decreased migration of IFN-γ expressing NK 
and CD4+ T cells. HSV-2 infected Fas and FasL- deficient mice showed increased IL-10, TGF1-β levels, increased numbers of regulatory T cells and decreased numbers of the activated 
CD4+ and CD8+ T cells. Upon HSV-2 infection, dendritic cells from Fas- and FasL-deficient mice showed increased PD-L1 expression. Co-cultures of CD4+ T cells and dendritic cells 
showed that lack of bilateral Fas-FasL signalling led to expansion of Tregs and production of IL-10 and TGF1-β.
Conclusion: Fas pathway in the HSV-2 infected epithelium regulates the local cytokine-chemokines environment and development of tolerogenic DCs, which further influences early 
anti-viral response.
Acknowledgements: This work was supported by ERG Marie Curie fellowship no. 276907.

P.B.15.04
Polymorphism of ATG16L1 gene associated with chronic hepatitis B virus infection in Thais

I. Kimkong; 
Kasetsart University, Bangkok, Thailand.

Introduction: Hepatitis B virus (HBV) infection is a public health problem worldwide. Approximately 350 million people are chronically infected with HBV and estimated 1 million 
deaths per year from HBV-related liver disease. Autophagy is an important pathway for host defense against viral infection. Various studies have reported the association of 
autophagy 16-like 1 (ATG16L1) polymorphisms with certain diseases. However, the association of this gene with chronic HBV infection is still not investigated. Therefore, we explored 
the effect of single nucleotide polymorphisms (SNPs) of ATG16L1 (rs2241880) in chronic HBV infection.
Materials and Methods: We recruited 237 Thai patients with chronic HBV infection (110 with HCC and 127 without HCC), 124 recovered individuals and 139 healthy controls in this 
study. The rs2241880 polymorphism was analyzed by polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method.
Results: We found that A allele of ATG16L1 rs2241880 was associated with an increased risk in chronic HBV infection as compared to healthy controls [OR (95% CI) = 1.50 (1.07-2.11), P 
= 0.014]. To test the effect of rs2241880 genotypes, we compared mRNA expression level of ATG16L1 among individuals containing different genotypes (AA, AG and GG). The results 
showed that ATG16L1 mRNA level of subjects carrying AA and AG genotypes of rs2241880 was down-regulated when compared with GG genotype (P = 0.018; P = 0.051, respectively).
Conclusions: Our study suggested that A allele of ATG16L1 rs2241880 may provide a risk effect in chronic HBV infection.

P.B.15.05
Human amniotic fluid contains neutralizing antibodies that protect the neonate from respiratory syncytial virus infection

S. R. Jacobino1, M. Nederend1, M. Hennus1,2, M. L. Houben2, J. O. Ngwuta3, M. Viveen4, F. E. Coenjaerts4, C. E. Hack1, R. J. van Neerven5, B. S. Graham3, L. Bont1,2, J. H. Leusen1; 
1Laboratory of Translational Immunology, UMC Utrecht, Utrecht, Netherlands, 2Department of Pediatrics, Wilhelmina Children’s Hospital, Utrecht, Netherlands, 3Viral Pathogenesis 
Laboratory, National Institute of Allergy and Infectious Diseases, Bethesda, MD, United States, 4Medical Microbiology, UMC Utrecht, Utrecht, Netherlands, 5Cell Biology and Immunology, 
Wageningen University, Wageningen, Netherlands.

Introduction: Respiratory syncytial virus (RSV) is a leading cause of lower respiratory tract infections in young infants. For unknown reasons RSV infections rarely occur in the first 
weeks after birth. We hypothesized that in utero acquisition of RSV-specific neutralizing antibodies from amniotic fluid (AF) into the lungs contributes to early viral protection.
Materials and Methods: A panel of 28 normal human AF samples were studied. RSV-specific AF antibody concentrations were determined by ELISA. RSV-GFP neutralization assays 
were conducted and GFP expression by RSV-infected HEp-2 cells was determined by flow
cytometry. Competition neutralization assays were done with stabilized prefusion or postfusion RSV F protein. Female BALB/c mice were used for nasal antibody prophylaxis 
experiments with palivizumab (RSV-specific monoclonal IgG1) before RSV challenge. RSV titers in bronchoalveolar lavages were determined by PCR.
Results: RSV neutralizing activity was detected in all AF samples and we demonstrated that antibodies specifically recognized the prefusion conformation of the RSV F protein. In a 
BALB/c mouse model of RSV infection, single intranasal administration of monoclonal RSV neutralizing antibodies protected against RSV challenge for one week.
Conclusions: Combining human and mouse studies, we provide the first evidence to suggest that specific AF antibodies protect the neonate against life-threatening RSV infection in 
the first weeks of life.

P.B.15.06
Determination of human papillomavirus (HPV) genotypes and viral load in urogenital papillomavirus infections in women

L. V. Solomatina1,2, N. P. Evstigneeva3, Y. N. Kuznetsova3, N. V. Zilberberg3, N. A. Gerasimova3, N. A. Balbert3; 
1Ural Federal University Named After the First President of Russia B. N. Yeltsin, Ekaterinburg, Russian Federation, 2Institute of Immunology and Physiology, Ural Branch of the RAS, 
Ekaterinburg, Russian Federation, 3Federal state institution “Ural scientific research Institute of dermatovenerology and immunopathology” of the Ministry of health of the Russian 
Federation, Ekaterinburg, Russian Federation.

Introduction: A determination of HPV types and estimates of the viral load were carried out on women experiencing various forms of HPV-infection.
Materials and Methods: The detection, differentiation and quantification of the DNA of high carcinogenic risk HPV were performed using real-time PCR with hybridisation-
fluorescence detection in epithelial cell samples obtained from the cervical canal. Depending on the level, the viral load was defined as clinically low (<3 lg HPVx105), medium (3-5 lg 
HPVx105) or high (> 5 lg HPVx105). The patient sample comprised 24 women aged 20-56 infected with the latent form of HPV-infection, 22 women aged 21-59 infected with HPV and 
cervical intraepithelial neoplasia (CIN) I-II, and 20 provisionally healthy women (no HPV symptoms) aged 20-61.
Results: In estimating the viral genome activity, no reliable differences were observed between the viral loads of latent HPV-infection subjects with and without cervical diseases. 
Medium and high viral load levels were determined in 87.5% of patients with CIN I-II and in 72.7% of patients with latent HPV-infection. Combination of the genotypes of various 
phylogenetic groups, including HPV with a high oncogenic potential, was noted in 50.0% of cases at high, in 30.8% at medium and in 11.1% at low viral loads. HPV of a single 
phylogenetic group was detected in the majority of patients (88.9%) with a low viral load.
Conclusions: Medium and high viral loads as well as mixed infection with various HPV genotypes are considered to be a poor prognostic sign of CIN.

P.B.15.07
Mck2-dependent infection of alveolar macrophages promotes replication of MCMV in nodular inflammatory foci of the neonatal lung

F. Stahl1,2, K. A. Keyser3, K. Heller2, Y. Bischoff2, S. Halle2, K. Wagner3, M. Messerle3, R. Förster2; 
1University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Hannover Medical School, Institute of Immunology, Hannover, Germany, 3Hannover Medical School, Institute of 
Virology, Hannover, Germany.

Infection with cytomegalovirus (CMV) shows a worldwide high prevalence with only immunocompromised individuals or newborns to become symptomatic. The host’s constitution 
and the pathogen’s virulence determine whether disease occurs after infection. Mouse CMV (MCMV) is an appreciated pathogen for in vivo investigation of host–pathogen 
interactions. It has recently been reported that a single base pair deletion can spontaneously occur in the open reading frame of MCMV-encoded chemokine 2 (MCK2), preventing the 
expression of the full-length gene product. To study the consequences of this mutation, we compared the Mck2-defective reporter virus MCMV-3D with the newly generated repaired 
Mck2+ mutant MCMV-3DR. Compared with MCMV-3D, neonatal mice infected with MCMV-3DR showed severe viral disease after lung infection. Viral disease coincided with high 
viral activity in multiple organs and increased virus replication in previously described nodular inflammatory foci (NIF) in the lung. Notably, MCMV-3DR showed tropism for alveolar 
macrophages in vitro and in vivo, whereas MCMV-3D did not infect this cell type. Moreover, in vivo depletion of alveolar macrophages reduced MCMV-3DR replication in the lung. We 
proposed an Mck2-mediated mechanism by which MCMV exploits alveolar macrophages to increase replication upon first encounter with the host’s lung mucosa.
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P.B.15.08
Cross-species infectivity of H3N8 influenza virus in swine

A. Solorzano1, E. Foni2, L. Cordoba3, M. Baratelli3, E. Razzuoli4, D. Bilato5, M. Martin del Burgo6, D. Perlin1, J. Martinez3,7, P. Martinez-Orellana3, L. Fraile8, C. Chiapponi2, M. Amadori5, G. del 
Real6, M. Montoya9,3; 
1Public Health Research Institute and Regional Biocontainment Laboratory, Rutgers, The State University of New Jersey, Newark, NJ, United States, 2OIE Reference Laboratory for Swine 
influenza, Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia-Romagna, Parma, Italy, 3Centre de Recerca en Sanitat Animal (CReSA) - Institut de Recerca i Tecnologia 
Agroalimentàries (IRTA), Campus UAB, Barcelona, Spain, 4S.S. Genova, Istituto Zooprofilattico Sperimentale del Piemonte, Liguria e Valle d’Aosta, Genoa, Italy, 5Laboratory of Cellular 
Immunology, Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia-Romagna, Brescia, Italy, 6Department of Biotechnology, Instituto Nacional de Investigación y Tecnología 
Agraria y Alimentaria (INIA), Madrid, Spain, 7Departament de Sanitat i Anatomia Animals, Universitat Autònoma Barcelona, 08193, Bellaterra, Barcelona, Spain, 8Universitat de Lleida, 
Lleida, Spain, 9The Pirbright Institute, Pirbright, Surrey, United Kingdom.

Avian influenza viruses have gained increasing attention due to their ability to cross the species barrier and cause severe disease in humans and other mammal species as pigs. 
H3 and particularly H3N8 viruses, are highly adaptive since they are found in multiple avian and mammal hosts. H3N8 viruses have not been isolated yet from humans; however a 
recent report showed that equine influenza viruses can be isolated from pigs, although an stable infection has not been observed yet in this host. To gain insight into the possibility 
of H3N8 avian influenza viruses to cross the species barrier into pigs, in vitro experiments and an experimental infection in pigs with four H3N8 viruses from different origins (equine, 
canine, avian and seal) were performed. As positive control, a H3N2 swine influenza virus was used. While equine and canine viruses hardly replicated in the respiratory apparatus of 
pigs, avian and seal viruses replicated substantially and caused detectable lesions in inoculated pigs without previous adaptation. Interestingly, antibodies against HA could not be 
detected after infection by hemaglutination inhibition test (HAI) with the avian and seal virus. This phenomenon was observed not only in pigs but also in mice immunized with those 
virus strains. Our data indicated that H3N8 viruses from wild aquatic birds have the potential to cross the species barrier and establish successful infections in pigs that might spread 
unnoticed using HAI as diagnostic tool.

P.B.15.10
Expression and purification of a folded recombinant surface protein subunit F2 of human respiratory syncytial virus (HRSV)

K. Borochova, K. Niespodziana, M. Focke-Tejkl, R. Valenta; 
Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria.

Introduction: HRSV is an important causal agent of severe respiratory tract infections in children, elderly and immune compromised persons. There is still no active vaccine available 
for HRSV and there is a lack of diagnostic tests based on defined viral antigens and epitopes. Although the viral surface protein subunit F2 seems to be the key factor responsible for 
HRSV host specificity most studies have focused onto the F1 subunit.
Materials and Methods: The subunit F2 was expressed in E. coli using a codon-optimized synthetic gene as His-tagged recombinant protein and purified by Ni-affinity chromatography. 
The purity and correct identity of the protein was analyzed by SDS-PAGE followed by Western-blotting using a monoclonal anti-His-tag antibody. Finally, the subunit was 
characterized regarding physicochemical properties by circular dichroism spectroscopy and MALDI-TOF analysis.
Results and Conclusion: Recombinant F2 protein subunit could be expressed in good yields and was purified to homogeneity as a folded recombinant protein. This protein should be 
useful to study virus-host interactions and HRSV-specific immune responses, for the diagnosis of HRSV infections and eventually for the development of new treatment approaches.
Supported by the FWF-funded PhD program IAI and by a research grant from Biomay AG, Vienna, Austria.

P.B.15.11
Immunopathology in a new model of haemorrhagic fever caused by hantavirus infection

M. Raftery, L. Kobak, G. Schönrich; 
Institut für Virologie, Berlin, Germany.

Introduction: Zoonotic hantaviruses are a cause of renal and pulmonary failure in humans worldwide. The pathogenesis of hantavirus-induced human disease is a matter of debate, 
however. Although human pathology would suggest an immune component, current rodent models of hantavirus infection surprisingly indicate that CD8+ T cells are not involved.
Materials and Methods: In order to resolve this point we have developed humanized mouse models of hantavirus infection based on NSG and NSG-HLA-A2 mice that harbour 
functional HLA-A2-restricted CD8+ T cells. The course of infection in these mice was followed by qRT-PCR, flow cytometry and immunohistochemistry.
Results: In the absence of CD8+ cells lethal infection was accompanied by induction of cellular neutrophilic infiltrates. In accordance, we have shown that overproduction of neutrophil 
extracellular traps is a characteristic of clinical hantavirus infection. The presence of CD8+ T cells, however, induced a much stronger and more rapidly lethal infection, with widespread 
inflammatory infiltrates despite the same quantity of viral replication. Further experiments demonstrated that infection of hematopoietic cells was a central feature unique to highly 
pathogenic hantaviruses, and that infection of antigen presenting cells (APC) resulted in widespread and unspecific activation of T cells.
Conclusions: We propose that the capacity to activate neutrophils and to infect APC thereby inducing widespread activation of T cells is central to hantavirus-induced disease in 
humans.

P.B.15.12
The role of macroautophagy in the immune response against Influenza A infection

P. Paul1, M. Loi1, M. Gannagé2, C. Münz1; 
1University of Zurich, Zurich, Switzerland, 2University of Geneva, Geneva, Switzerland.

Every year Influenza A virus (IAV) infections cause around 300.000 deaths worldwide. Surface antigens undergoing antigenic shift and drift prevent the establishment of long lasting 
immunity. Furthermore, IAV’s zoonotic potential results in occasional pandemic outbreaks. Hence, we are in great need of improved vaccination and therapy strategies.
An important mechanism of antigen processing, macroautophagy, is targeted by IAV. The consequence for viral immunogenicity is unknown. IAV can infect both macrophages/
dendritic cells and epithelial cells in the lung. We have investigated the outcome of autophagy deficiency in both cell types during IAV infection in vivo using two different mouse 
models. Conditional knockout of ATG5 in macrophages/dendritic cells has a protective effect due to an increased IAV-specific CD8 T cell response. On the contrary, inducible knockout 
of ATG5 in alveolar type II cells leads to an increase in viral titer and enhanced pathology. We are currently investigating the molecular mechanisms underlying these phenotypes.
Recently, it has been shown that macroautophagy is required for memory B and T cell survival after IAV infection indicating that the role of autophagy in IAV infection is greatly cell 
type dependent. Understanding the intricate relationship between IAV and the macroautophagy machinery in those cell types that get directly infected by the virus might advance 
the search for new ways to target Influenza infections.
This work is supported by a HFSPO Long-Term and Cross-Disciplinary Fellowship (LT000438/2014), a Marie Curie Intra-European Fellowship (PIEF-GA-2013-623055) and an SNF grant 
(310030_143979).

P.B.15.13
Focused antibody response to influenza linked to antigenic drift

K. Huang1, P. Rijal2, L. Schimanski2, T. J. Powell2, T. Lin3, J. McCauley4, R. Daniels4, A. R. Townsend2; 
1Division of Pediatric Infectious Diseases, Taoyuan, Taiwan, 2University of Oxford, Oxford, United Kingdom, 3Chang Gung University, Taoyuan, Taiwan, 4Crick Worldwide Influenza Centre, 
London, United Kingdom.

The selective pressure that drives antigenic changes in influenza viruses is thought to originate from the human immune response. Here, we have characterized the B cell repertoire 
from a previously vaccinated donor whose serum had reduced neutralizing activity against the recently evolved clade 6B H1N1pdm09 viruses. While the response was markedly 
polyclonal, 88% of clones failed to recognize clade 6B viruses; however, the ability to neutralize A/USSR/90/1977 influenza, to which the donor would have been exposed in childhood, 
was retained. In vitro selection of virus variants with representative monoclonal antibodies revealed that a single amino acid replacement at residue K163 in the Sa antigenic site, 
which is characteristic of the clade 6B viruses, was responsible for resistance to neutralization by multiple monoclonal antibodies and the donor serum. The K163 residue lies in a 
part of a conserved surface that is common to the hemagglutinins of the 1977 and 2009 H1N1 viruses. Vaccination with the 2009 hemagglutinin induced an antibody response tightly 
focused on this common surface that is capable of selecting current antigenic drift variants in H1N1pdm09 influenza viruses. Moreover, amino acid replacement at K163 was not 
highlighted by standard ferret antisera. Human monoclonal antibodies may be a useful adjunct to ferret antisera for detecting antigenic drift in influenza viruses.
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P.B.15.14
Role of N6-methyladenosine in viral pathogenicity

V. Laukemper1, A. Kaufmann1, M. Matrosovich2, S. Bauer1; 
1Institut für Immunologie, Marburg, Germany, 2Institut für Virologie, Marburg, Germany.

Viral RNA is sensed by pattern recognition receptors such as Toll-like receptors and RIG-I like helicases inducing a host innate antiviral response. Several viral evasion strategies 
targeting signal transduction or modifying 5’ RNA ends have been described. However, RNA modifications such as N6-methyladenosine that negatively modulate TLR7-mediated 
RNA recognition have not been considered. Although influenza A virus mRNA has been demonstrated to contain N6-methyladenosine, the role of this modification for viral 
pathogenicity and immune evasion is unknown.
Since N6-methyladenosine is introduced by a multicomponent methyltransferase within a defined consensus sequence (G[G/A]ACU) we created influenza mutants that lack potential 
N6-methyladenosine sites to investigate the role of the modification in viral infections.
Four recombinant viruses of A/Puerto Rico/8/34(H1N1) were prepared using the plasmid reverse genetics system (Hoffmann et al. PNAS 2000). One virus consisted of the wild-type 
genes whereas the other viruses contained a mutated gene of neuraminidase, hemagglutinin or non-structural protein, where we introduced silent mutations in the consensus motifs 
to abrogate adenosine N6-methylation. The mutations of these three genes were confirmed by sequencing. To prove the absence of N6-methyladenosine in the mutated viruses we 
used a PCR-based method that involves reverse transcription of the viral mRNA from infected cells by the Thermus thermophilus polymerase following semi-quantitative PCR. Low 
dNTP concentrations during reverse transcription lead to a transcription stop of the polymerase at the N6-methylated adenosines. The investigations of the methylation status and 
infections of cell lines and primary immune cells with mutated versus wild-type viruses are ongoing.

P.B.15.15
Role of single-nucleotide polymorphisms in the susceptibility and severity of influenza virus infection

M. López-Rodríguez1, J. Solé-Violán2, E. Herrera-Ramos1, J. Ruiz-Hernández3, N. González-Quevedo1, Y. Florido1, T. Rodríguez4, L. Borderías5, J. Horcajada6, J. Blanquer7, J. Ferrer2, O. Rajas8, 
J. Aspa8, F. Rodríguez de Castro9,10, C. Rodríguez-Gallego11; 
1Immunology Department, Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de Gran Canaria, Spain, 2Intensive Care Unit, Hospital Universitario de Gran Canaria Dr Negrín, Las 
Palmas de Gran Canaria, Spain, 3Internal Medicine Department, Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de Gran Canaria, Spain, 4Biochemistry Department, Hospital 
Universitario de Gran Canaria Dr Negrín, Las Palmas de Gran Canaria, Spain, 5Department of Respiratory Diseases, Hospital San Jorge, Huesca, Spain, 6Department of Infectious Diseases, 
Hospital Universitari del Mar, Barcelona, Spain, 7Intensive Care Unit, Hospital Clínico y Universitario de Valencia, Valencia, Spain, 8Department of Respiratory Diseases, Hospital Universitario 
de la Princesa, Madrid, Spain, 9Department of Respiratory Diseases, Hospital Universitario de Gran Canaria Dr Negrín, Las Palmas de Gran Canaria, Spain, 10Department of Medical and 
Surgical Sciences, School of Medicine, University of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain, 11Immunology Department, Hospital Universitario Son Espases, Palma 
de Mallorca, Spain.

Introduction. The role of genetic variability in the susceptibility and outcome of Influenza virus infection (IVI) remains largely unknown. SNPs in IFITM3, TLR3, CD55, FCGR2A, TNF, LTA, 
IL8, CCR5, IL1A and IL1B have been associated with susceptibility or severity of IVI in studies with small population sizes. A population-attributable risk of 5,4% for severe IAV infection 
in Europeans (53 patients hospitalized with H1N1pdm) and 54,3% in Chinese (32 patients with severe H1N1pdm infection) was proposed for homozygousity for IFITM3 rs12252-C. IgG2 
deficiency was also reported to be increased in a subset of 19 patients with severe H1N1pdm infection.
Methods. We studied 137 white Spanish patients with IVI (80,3% H1N1pdm). 97 patients were hospitalized, 64 developed viral pneumonia and 49 required ICU admission. The general 
population consisted of 1466 unrelated volunteers. We analyzed 20 genetic variants in FCGR2A, FCGR3A, FCGR3B, IL1RN, IL6, LTA, TNFA, TIRAP, TLR1, TLR2, TLR3, TLR4, CCR5, IFITM3 
and IGHG2. Immunoglobulins and IgG subclasses were measured.
Results. Frequencies of the alleles under analysis were not found to be significantly different between influenza- or H1N1pdm-infected patients and general population. No significant 
differences were observed when severity of infection was evaluated. Only one IFITM3 rs12252-C homozygous individual, with mild H1N1pdm infection, was identified. Our data do not 
suggest that IgG2 deficiency predisposes to severe flu.
Conclusions. In our study, we have not been able to replicate the findings reported by other authors. The genetic variants analized, as well as IgG2 deficiency, were not associated with 
susceptibility or severity of IVI.

P.B.15.16
Highly pathogenic avian influenza virus (H5N1) causes severe symptoms due to insufficient induction of humoral immune responses

A. Ikejiri1, F. Yasui1, Y. Itoh2, N. Sakaguchi1,3, K. Ogasawara2, M. Kohara1; 
1Tokyo Metropolitan Institute of Medical Science, Setagaya-ku, Tokyo, Japan, 2Division of Pathology and Disease Regulation, Department of Pathology, Shiga University of Medical Science, 
Shiga, Japan, 3Immunology Frontier Research Center (IFReC), Osaka University, Osaka, Japan.

It has been reported that fatal outcome of human influenza A (H5N1) is associated with high viral load. However, the reason that patients cannot eliminate the viruses and succumb 
to them is not well known. To clarify the immune responses to H5N1 virus, we investigated temporal changes of the humoral immune response in mice and cynomolgus monkeys 
infected with low pathogenic pandemic H1N1 or highly pathogenic avian influenza H5N1 viruses. BALB/c mice were infected with A/Tokyo/2619/2009 (H1N1) or A/whooper swan/
Hokkaido/1/08 (H5N1). Mice infected with H5N1 virus exhibited significant weight loss and 100% mortality. In contrast, all mice infected with H1N1 survived without weight loss. The 
titers of antibody of H5N1 virus-infected mice were markedly lower than those of H1N1 virus-infected mice. Similarly, antibodies against H5N1 virus were not induced in cynomolgus 
monkeys, resulted in marked weight loss and manifestation of diffuse severe pneumonia. In immunohistochemical analyses, the alteration in formation of splenic B cell follicles was 
observed in both mice and monkeys infected with H5N1. These results imply that the severe symptom in H5N1 virus infection was associated with insufficient activation of B cells to 
induce efficient neutralizing antibodies.
This study was supported in part by JSPS KAKENHI Grant Number 26860271, 26860776 and The Tokyo Metropolitan Government, Japan.

P.B.15.17
Persistent intrahepatic Vγ9Vδ2 T-cells impairment in HCV-infected patients

C. Agrati1, E. Cimini2, V. Bordoni2, U. Visco - Comandini2, M. Montalbano2, R. Lionetti2, A. Sacchi2, R. Casetti2, N. Tumino2, G. D’Offizi2, M. Capobianchi2, F. Martini2; 
1Inmi l Spallanzani, Rome, Italy, 2Inmi L Spallanzani, Rome, Italy.

Introduction: HCV persistence in the host results from inefficiency of both innate and adaptive immune responses. A functional impairment of peripheral Vγ9Vδ2 T-cells was described 
during chronic HCV infection, that can be partially restored by using IFN-α. Unfortunately, no data are available on intrahepatic Vγ9Vδ2 T-cells that instead, may represent the key 
actors in the anti-HCV response. Aim of our work was to compare intrahepatic and peripheral Vγ9Vδ2 T-cells in chronic HCV-infected patients and in healthy donors (HD).
Materials and methods: Phenotypic and functional features of intrahepatic and peripheral Vγ9Vδ2 T-cells were analyzed in 17 chronic HCV-patients and in 14 HD by flow cytometry 
and ELISA assay.
Results: Irrespective of HCV infection, intrahepatic compartment was characterized by a lower frequency of Vγ9Vδ2 T-cells than the peripheral blood. Although expressing an 
effector/activated phenotype, intrahepatic Vγ9Vδ2 T-cells showed a drastic reduction of their ability to produce IFN-γ after specific stimulation both in HCV and in HD. Nevertheless, 
while intrahepatic Vγ9Vδ2 T-cells from HD can be functionally restored by using IFN-α co-stimulation, intrahepatic Vγ9Vδ2 T-cells from HCV-patients are refractory also to IFN-α 
co-stimulation, suggesting an exhaustion profile. Accordingly, Vγ9Vδ2 T-cells from HCV-patients presented a higher PD-1 expression than HD both in peripheral and intrahepatic 
compartments, probably due to persistent antigenic stimulation.
Conclusions: Intrahepatic Vγ9Vδ2 T-cells from HCV-patients presented an exhaustion phenotype and are functional impaired also after IFN-α co-stimulation. New studies are 
mandatory in order to identify molecular mechanisms inducing this functional anergy and to discover pathway able to restore Vγ9Vδ2 T-cell functionality.

P.B.16 Immunity to Bacterial Infection and Parasites

P.B.16.01
Analysis of the virulence and immunogenicity of porcine and human M. avium ssp. hominissuis isolates in an experimental mouse model

N. Bruffaerts1, C. Vluggen1, L. Duytschaever2, J. Denoël3, R. Wattiez4, J. Letesson5, V. Roupie2, V. Mathys1, D. Fretin2, C. Saegerman3, K. Huygen1; 
1Scientific Institute of Public Health, Brussels, Belgium, 2CODA-CERVA, Brussels, Belgium, 3Liège University, Liège, Belgium, 4UMons, Mons, Belgium, 5FUNDP, Namur, Belgium.

Introduction: Nontuberculous mycobacteria of the Mycobacterium avium complex (MAC) are opportunistic pathogens of increasing concern for public health, due to their ability to 
cause lymphadenitis in children and systemic infections in immunocompromised patients. In pigs these bacteria can cause granulomatous lymphadenitis. Detailed comparison of 
human and swine MAC genotypes may shed more light on their zoonotic potential. Of ninety-nine human MAC isolates more than 95% were identified as M. avium ssp. hominissuis 
(Mah), and thirty-eight different genoypes were identified using multispacer sequence typing (MST). In 5 % of suspected cases of submandibular granulomatous lymphadenitis in 
swine, found in Belgian slaughterhouses, ten different MST types of Mah were detected.
Materials & Methods: Using an experimental intranasal infection in BALB/c mice, we compared the virulence and immunogenicity of porcine and human isolates with shared 
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genotype (MST 12, 22 and 91) or with specific human (MST 15) and porcine genotype (MST 103).
Results: Isolates varied in virulence, with human/porcine genotype 22 and porcine genotype 12 showing higher bacterial numbers in lungs and more dissemination to spleen and liver 
than human/porcine genotype 91 and genotype 15. Human genotype 12 and genotype 103 showed an intermediate virulence. Mycobacteria specific cellular and humoral immune 
responses against a series of 37 recombinant M. avium proteins also showed pronounced variations.
Conclusions: Intranasal infection of BALB/c mice may be a valuable experimental model for the development of tools for the immunosurveillance of Mah infection and the elucidation 
of its zoonotic potential.
Work supported partially by RT 12/5 LYMPHINDIC.

P.B.16.02
Evaluation of the endocrine changes during tuberculosis treatment

L. Kleynhans, S. Ruzive, P. D. van Helden, G. Walzl, K. Ronacher; 
Stellenbosch University, Cape Town, South Africa.

Introduction: Approaches to control TB have failed to contain the epidemic. During Mycobacterium tuberculosis (M.tb) infection, cytokines produced by immune cells alter the 
secretion of hormones by directly influencing the HPA, HPT and HPG axis and other hormone producing cells. This bidirectional communication between the immune and endocrine 
system, facilitates optimum responses and maintains homeostasis in the host. Therefore, not only the immune system, but also the endocrine system is involved in host responses to 
M.tb infection. Thus, the aim of this study is to elucidate the immune-endocrine alterations during TB treatment.
Materials and Methods: Blood samples were collected during TB treatment from 27 cured and 10 failed patients. Luminex technology and ELISA were employed to quantify 
metabolic, steroid and thyroid hormone concentrations as well as cytokine levels at diagnosis, week 4 and month 6 of TB treatment.
Results: This study is the first to compare 13 hormones in TB patients who were successfully cured after 6 months of treatment and those who failed treatment. Hormone profiles of 
the two treatment outcome groups were different from each other and treatment responses were observed for cortisol, DHEA, T3, T4, ghrelin and amylin. DHEA and T4 levels were 
also able to distinguish between treatment outcomes. Hormone levels furthermore correlated with inflammatory marker levels.
Conclusion: These results shed light on the complex interaction between the endocrine and immune system during TB treatment and show that hormone levels together with 
cytokine levels can potentially be used as biomarkers for TB treatment.

P.B.16.03
Immunosuppressive properties by IL-10 and regulatory T cells in nontuberculous mycobacterial lung disease

M. Jung1, S. Kang2, E. Shin1; 
1Laboratory of Immunology and Infectious Diseases, Graduate School of Medical Science and Engineering, KAIST, Daejeon, Korea, Republic of, 2Department of Internal Medicine, Gachon 
University Gil Hospital, Incheon, Korea, Republic of.

Lung diseases due to nontuberculous mycobacteria (NTM) are becoming prevalent worldwide. However, immune responses in NTM patients is poorly understood. To characterize 
immunological features of NTM lung diseases, we analyzed cytokines produced by PMA/ionomycin-stimulated peripheral blood mononuclear cells from NTM patients and NTM 
sensitin-reactive healthy controls by cytokine bead array. NTM patients had lower level of pro-inflammatory cytokines such as IFN-γ, TNF-α, and IL-17 than healthy controls. However, 
higher level of IL-10, a representative anti-inflammatory cytokine, was observed in NTM patients. These results suggest that NTM patients may be in a state of suppressed immune 
responses. To dissect regulatory mechanisms of the immunosuppressed status of NTM patients, we analyzed regulatory T cell (Treg) frequency by flow cytometry. Frequency of Treg 
(CD4+CD25+Foxp3+CD127-) was significantly increased in NTM patients compared with healthy controls. Additionally, expression of CD39 on Treg, an activity marker of Treg, was 
markedly increased in NTM patients compared with healthy controls. This study suggests that increased production of IL-10 and high frequency of functionally activated Treg are 
immunological characteristics of patients with NTM lung diseases.
This research was supported by Basic Science Research Program through the National Research Foundation of Korea(NRF) funded by the Ministry of Education (2015050293).

P.B.16.04
Dectin-1/CARD9 single nucleotide polymorphisms and susceptibility to pulmonary tuberculosis

J. Irure Ventura, A. R. Guerra, E. Asensio, F. Ausín, J. Arroyo, R. Agüero, M. Fariñas, J. Ocejo-Vinyals; 
Hospital Universitario Marqués de Valdecilla, Santander, Spain.

Dectin-1 is a pattern recognition receptor which binds beta-glucans, mainly in fungal cell walls, triggering direct cellular antimicrobial activity, including phagocytosis and production 
of reactive oxygen species. It is expressed by myeloid phagocytes (macrophages, dendritic cells, and neutrophils). The Dectin-1 signalling pathway have not yet been fully elucidated, 
but CARD9 (caspase recruitment domain 9) seems to be an essential downstream adaptor which can activate the transcription factor NFAT.
Single nucleotide polumorphisms (SNPs) in Dectin-1 has been involved in susceptibility to fungal infections (candidemia, pulmonary aspergillosis infection, etc.). It has been 
demonstrated that Dectin-1 is highly expressed on alveolar macrophages and can be induced by Mycobacterium tuberculosis on airway epithelial cells in mice.
To date, its role in human pulmonary tuberculosis (PTB) has not yet been investigated.
We analyzed the role of three Dectin-1 and one CARD9 SNPs (rs16910526, rs3901533, rs7309123 and rs4077515 respectively) in conferring susceptibility or resistance to PTBin a well 
conserved population from Cantabria (northern Spain). No significant differences were found when we analyzed the different SNPs.
However, when we compared the frequency of the different haplotypes we found that the AAGT haplotype was significant more frequent in controls (p = 0.024). Although this 
difference disappeared after Bonferroni correction, it would reflect a slight trend of this haplotype in conferring susceptibility to PTB.
To our knowledge, this is the first study regarding the role of Dectin-1/CARD9 SNPs in PTB.

P.B.16.05
TNF dependent regulation and activation of innate immune cells are essential for host protection against cerebral tuberculosis

N. Francisco1, N. Hsu1, R. Keeton1, P. Randall1, B. Sebesho1, N. Allie1, D. Govender1, V. Quesniaux2, B. Ryffel2, L. Kellaway1, M. Jacobs1; 
1University of Cape Town, Cape Town, South Africa, 2CNRS, Orleans, France.

Tuberculosis (TB) affects one third of the global population, and TB of the central nervous system (CNS-TB) is the most severe form of tuberculosis which often associates with high 
mortality. Tumour necrosis factor (TNF) plays a critical role in the initial and long-term host immune protection against Mycobacterium tuberculosis (M. tuberculosis) which involves 
the activation of innate immune cells and structure maintenance of granulomas. However, the contribution of TNF, in particular neuron-derived TNF, in the control of cerebral M. 
tuberculosis infection and its protective immune responses in the CNS is unclear.
We generated neuron-specific TNF deficient (NsTNF-/-) mice and compared outcomes of disease against TNFf/f control- and global TNF-/- mice. Mycobacterial burden in brains, lungs 
and spleens were compared and cerebral pathology and cellular composition analysed by microscopy and flow cytometry after M. tuberculosis infection. Activation of innate immune 
cells was measured by flowcytometry and cell function assessed by cytokine and chemokine quantification.
Intra-cerebral M. tuberculosis infection of TNF-/- mice rendered animals highly susceptible, accompanied by uncontrolled bacilli replication and eventual mortality. In contrast, 
NsTNF-/- mice were resistant to infection and presented with a phenotype similar to TNFf/f control mice. Impaired immunity in TNF-/- mice were associated with altered cerebral 
cytokine and chemokine synthesis and characterised by reduced number of activated innate immune cells. Brain pathology reflected enhanced inflammation dominated by neutrophil 
influx.
The data show neuron-derived TNF has a limited role in immune responses, but overall TNF production is critical for protective immunity against CNS-TB.

P.B.16.06
A novel strategy for the detection of active tuberculosis

A. Asbach-Nitzsche1, S. Barabas1, K. Drexler1, M. Fleck2, K. Avsar3, K. Böckl1, M. Reuter4, J. Köstler5, S. Blaas6, L. Deml1; 
1Lophius Biosciences GmbH, Regensburg, Germany, 2Asklepios Klinik Bad Abbach Klinik für Rheumatologie, Bad Abbach, Germany, 3Asklepios Fachkliniken München-Gauting, Gauting, 
Germany, 4Praxis Reuter, Regensburg, Germany, 5Institut für Mikrobiologie und Hygiene Universitätsklinikum Regensburg, Regensburg, Germany, 6Klinik Donaustauf Zentrum für 
Pneumologie, Donaustauf, Germany.

Tuberculosis (TB) is one of the most frequent causes of death from infectious disease world-wide. The quick and reliable diagnosis of treatment requiring active TB disease and the 
differentiation from latent TB infection is a major worldwide challenge. The Reverse T cell Technology (RTT) represents a novel strategy for the detection of in vivo activated antigen-
specific T helper (Th) cells. These cells transiently appear in the peripheral blood during active microbial replication and thus constitute an ideal immunological marker for the reliable 
detection of an active infection. Encounter of TB antigen-pulsed antigen-presenting cells (APC) with in vivo activated antigen-specific Th cell induces an APC-intrinsic maturation 
process leading to the up-regulation of the RTT-marker mRNA that is subsequently quantified using qRT-PCR.
Applying this method we were able to correctly identify 13 out of 16 patients with diagnosed active TB disease resulting in a test sensitivity of 81%, whereas 1 of 8 tested healthy 
control subjects and patients with latent TB showed a positive test result, indicating a test specificity of 88 %.
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The data of this proof of principle study provide first evidence that the presence of in vivo activated TB antigen-specific T cells may represent a reliable and early marker for the 
detection of active tuberculosis.

P.B.16.07
Experimental BCG vaccination induces preeminent CD4 T-cell responses to lipopeptide antigens unique for the mycobacterium tuberculosis complex

E. Kaufmann1, C. Spohr1, S. Battenfeld1, E. Balks1, N. Reiling2, M. Gilleron3, M. Bastian1; 
1Paul-Ehrlich-Institut, Langen, Germany, 2Forschungszentrum Borstel, Borstel, Germany, 3CNRS, Institut de Pharmacologie et de Biologie Structurale, Toulouse, France.

Two recent publications describe a new class of highly antigenic, MHC-II restricted lipopeptides that are recognized by CD4-positive T lymphocytes of tuberculosis-infected humans. 
Aim of the current study was to investigate the relevance of this novel class of mycobacterial antigens in the context of experimental BCG vaccination.
Guinea pigs were immunized with BCG, four weeks later lymphocytes were isolated and tested in fluorescence based proliferation assays for their antigen-specific response 
to mycobacterial lipid and lipopeptide-enriched antigen preparations. We found that lipopeptide-specific T cells constitute a predominant part of the early BCG-induced T cell 
response. Lipid and lipopeptide preparations as well as complex antigen mixtures, such as tuberculin, mycobacterial sonicates or culture supernatants, all induce a similar level of T 
cell proliferation. By recall stimulation we could show that lipopeptide-expanded T cells specifically respond to tuberculin and vice versa. Using antigen preparations from different 
mycobacterial species we could show that these antigenic lipopeptides are specifically expressed by mycobacterial strains of the tuberculosis complex.
In summary, our observations prove that experimental BCG vaccination induces prominent lipopeptide-specific T cell responses in guinea pigs. This is well in accordance with 
observations in Tb-infected humans. The lipopeptides are conserved across the tuberculosis complex. They are released during in-vitro culture and are readily recognized during 
intracellular infection. The question remains, which advantage their antigenicity provides to the bacteria in the fine-tuned host-pathogen interplay.

P.B.16.08
Immunological profiling of tuberculosis patients reveals their great variability

A. V. Panteleev, I. Y. Nikitina, G. A. Kosmiadi, I. A. Vasilieva, I. V. Lyadova; 
Central Tuberculosis Research Institute, Moscow, Russian Federation.

Introduction. Immune responses play pivotal role in both protection against and pathology of tuberculosis (TB) infection. The role of immune reactions in TB are usually addressed by 
comparing immune reactivity in TB patients (TBP) and individuals with latent infection (LTBI). In this study we focused on the analysis of immune responses in TBP having different 
severity/activity of TB disease. Immune responses in LTBI were analyzed as well.
Materials and Methods. Blood samples were obtained from TBP (n=58) and LTBI (n=27) and analyzed by: a) Quantiferon-TB Gold-in-tube (QFT) assay; b) flow cytometry to determine 
the content of major lymphocyte subsets, percentages of antigen-specific polyfunctional (IFN-g+TNF-α+IL-2+) cells, IFN-g and TNF-α producing cells, their degree of differentiation 
(expression of CD27) and exhaustion (expression of PD-1). TB severity/activity was defined by means of clinical, radiological and microbiological examinations.
Results. TB patients exhibited a great variability by the parameters analyzed. QFT did not correlate with any disease characteristics. TB severity/activity correlated inversely with IFN-g 
response to mitogen suggesting in favor of unspecific immune suppression in severely-infected TBP, and directly – with the content of CD8+ and polyfunctional CD4+ cells indicating a 
role for these cells in TB pathogenesis. Among different parameters analyzed, percent of CD27low cells within CD4+IFN-g+ (“CD27-IFN”) cells was the best parameter to distinguish TBP 
and LTBI (sensitivity, 86%, specificity, 81%).
Conclusion. TB patients are immunologically heterogeneous. The best marker to differentiate TB and LTBI is “CD27-IFN”.
Acknowledgement. The work supported by CTRI and partially by Russian Scientific Foundation, project #15-15-00136.

P.B.16.09
Primary human airway epithelial cells are early responders to tuberculosis infection

A. Reuschl, M. Edwards, D. Connell, S. Bremang, O. Kon, R. Shattock, A. Lalvani; 
Imperial College London, London, United Kingdom.

Introduction: A third of the global population is infected with Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis (TB). Upon exposure to Mtb 50-70% of contacts 
remain uninfected, indicating that the initial responses to Mtb are likely driven by the first cells encountered in the healthy lung: macrophages and epithelial cells. While the airway 
epithelium supports and amplifies responses to various infections, little is known about its role in TB.
Materials and Methods: Human primary bronchial epithelial cells (PBECs) were recovered from bronchial brushings, expanded and exposed to Mtb or Mtb-infected myeloid cells.
Results: While PBECs were inert to stimulation with Mtb, they were potent responders to exposure to infected myeloid cells. Whole transcriptome analysis of co-cultured PBECs 
revealed Mtb-driven upregulation of inflammatory and antimicrobial targets, including a substantial proportion of IFN-inducible genes such as CXCL10 and IFIT1. Expression of 
antimicrobial S100 family members and the mycobactericidal DEFB4 was largely driven by IL1b. Type I IFN signalling was required for CXCL10 and IFIT1 induction. Supernatant-
transfer or co-culture with infected human alveolar macrophages confirmed relevant gene induction in epithelial cells.
Conclusion: We modelled early interactions between epithelium and Mtb-infected myeloid cells and demonstrated, that PBECs were responding to pro-inflammatory cytokines and 
type I IFNs released by infected monocytic cells. PBECs provided a rich source of antimicrobials in response to Mtb-induced cytokines. Furthermore we present first evidence that type 
I IFN-inducible responses are part of the early epithelial response during Mtb infection, offering new insights into their emerging role in human tuberculosis.

P.B.16.10
Early Secreted Antigenic Target 6 kDa Protein of Mycobacterium tuberculosis Stimulates Macrophage Production of Monocyte Chemotactic Protein 1 and Its Regulation by p38 
MAPK and Interleukin-4

J. Ma, B. Jung, N. Yi, B. Samten; 
University of Texas Health Science Center at Tyler, Tyler, TX, United States.

Introduction: Tuberculosis (TB), an infectious disease of the lung caused by Mycobacterium tuberculosis (Mtb), remains as a major health crisis due to lack of detailed understanding of 
TB pathogenesis. Although early secreted antigenic target 6 kDa (ESAT-6) of Mtb is an essential virulence factor, its function in pathogenesis remains elusive.
Methods: To examine the role of ESAT-6 in TB pathogenesis, we investigated ESAT-6 stimulated murine bone marrow macrophage cytokine production by focusing on MCP-1, a major 
chemokine associated with TB development.
Results: Our results showed that ESAT-6 but not CFP10 and Ag85A, stimulated MCP-1 production by macrophages dose and time dependently. Unexpectedly, inhibition of p38 but 
not other MAPKs significantly enhanced ESAT-6 induced-MCP-1 but not TNF-α. Although ESAT-6 also stimulated MCP-1 production by lung epithelial cells, inhibition of p38 MAPK 
did not enhance but inhibited MCP-1 production, implying cell specific effect of p38 MAPK on ESAT-6 stimulated MCP-1 production. This effect of p38 MAPK inhibition is not due to 
increased mRNA stability but rather due to increased transcription of MCP-1 in macrophages. We also studied the effect of different cytokines on ESAT-6 elicited macrophage MCP-1 
production. Our data demonstrated that IL-4 but not other tested cytokines further elevated ESAT-6 induced MCP-1 production by macrophages and addition of p38 MAPK inhibition 
further increased ESAT-6 mediated MCP-1 production in an additive manner.
Conclusion: Our data demonstrated that ESAT-6 stimulates MCP-1 production by macrophages controlled by p38 MAPK and potentiated by IL-4, suggesting a potentially novel 
function of ESAT-6 in TB pathogenesis.

P.B.16.12
ESX-1-mediated type I interferon-signaling promotes a regulatory macrophage phenotype refractory to IFNγ-mediated killing of intracellular mycobacteria

J. Lienard, E. Movert, C. Valfridsson, E. Sturegård, F. Carlsson; 
Lund University, Lund, Sweden.

Introduction: Macrophages represent the primary niche for intracellular growth of pathogenic mycobacteria, including Mycobacterium tuberculosis, during infection. The ability of 
macrophages to eradicate intracellular pathogens is normally greatly enhanced by interferon (IFN)-γ, a critical cytokine produced mainly by CD4+ Th1 cells after onset of adaptive 
immunity. However, adaptive immunity is unable to provide sterilizing immunity against mycobacteria, which likely contributes to the chronic character of tuberculosis as well as the 
poor protection offered from vaccination. It follows that pathogenic mycobacteria have evolved virulence strategies to inhibit the bactericidal effect of IFNγ-signaling in macrophages. 
Still, the host-pathogen interactions and mechanisms responsible for this key feature have remained elusive.
Methods and results: Using a genetic and pharmacological approach we demonstrate that the ESX-1 type VII secretion system of M. tuberculosis and Mycobacterium marinum 
exploits type I IFN-signaling to promote an IL-12low/IL-10high regulatory macrophage phenotype characterized by secretion of IL-10, IL-27 and IL-6. Interestingly, this mechanism has 
no discernible impact on intracellular growth in the absence of IFNγ, but effectively inhibits IFNγ-mediated growth restriction. The IFNγ-refractory phenotype is independent of IL-10 
and IL-6 but partly mediated by IL-27-signaling, establishing functional relevance for this down-stream cytokine.
Conclusions: These findings identify a macrophage-modulating function for the ESX-1 secretion system that promotes mycobacterial growth specifically by inhibiting IFNγ-mediated 
killing of intracellular bacilli, suggesting a previously unrecognized role for ESX-1 in counteracting the efficacy of adaptive immunity.
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P.B.16.13
Platelets and the regulation of matrix metalloproteinase secretion in tuberculosis

K. Fox, B. Mistry, J. Friedland; 
Imperial College of London, London, United Kingdom.

Mycobacterium tuberculosis (M.tb) is the causative agent of tuberculosis (TB) and kills around 1.5 million people a year. TB has a host-driven pathology, with complex cellular 
interactions resulting in an inflammatory innate immune response and tissue damage driven by matrix metalloproteinases (MMPs). Platelets are emerging as regulators of the 
immune response and MMPs but little is known about their role in TB. This study investigated the hypothesis that platelets regulate leukocyte MMP secretion in TB.
Monocytes were isolated from the whole blood of healthy volunteers and co-stimulated with isolated platelets from an autologous donor and virulent M.tb. Cell culture fluid and RNA 
were collected for analysis on luminex, ELISA and qRT-PCR platforms.
Co-incubation of monocytes with platelets and M.tb for 24 hours resulted in a significant increase in MMP-1 by 5.6-fold and MMP-8 secretion by 2-fold compared to infected 
monocytes not interacting with platelets (both p<0.0001). Conversely, MMP-2 secretion decreased 2-fold from 20,022 ±838 pg/ml to 9734 ±1958 pg/ml (p<0.001) and MMP-10 
secretion reduced from 23,000 ±2290 pg/ml to 12029 ±2426 pg/ml (p<0.01). Monocyte cytokine secretion was also significantly affected. Platelet MMP secretion was minimal. Gene 
expression of MMP-1 in infected monocytes was increased 4-fold on co-incubation with platelets (p<0.01). Soluble platelet factors alone were sufficient to cause a significant increase 
in MMP-1 (p<0.01).
Platelets significantly modulate monocyte MMP gene expression and secretion in M.tb infection. Soluble platelet-derived factors mediate these changes. This study indicates a 
functional role of platelets in TB, regulating leukocyte responses to M.tb infection.

P.B.16.14
TNF-mediated restriction of arginase 1 expression in myeloid cells contributes to the control of Leishmania major infections

U. Schleicher1, K. Paduch1, A. Debus1, P. J. Murray2, H. Körner3, C. Bogdan1; 
1Mikrobiologisches Institut – Klinische Mikrobiologie, Immunologie und Hygiene, Universitätsklinikum Erlangen and Friedrich-Alexander-Universität (FAU) Erlangen-Nürnberg, Erlangen, 
Germany, 2Departments of Infectious Diseases and Immunology, St. Jude Children’s Research Hospital, Memphis, TN, United States, 3Menzies Institute for Medical Research Tasmania, 
Hobart, Australia.

Effective control of the intracellular parasite Leishmania major in C57BL/6 mice requires a Th1-dominated immune response and the expression of inducible nitric oxide (NO) synthase 
(NOS2), which metabolizes L-arginine into citrulline and antimicrobial NO. Although L. major-infected tumor necrosis factor (TNF)-deficient mice show an intact Th1 response and 
NOS2 protein expression, they succumb to the infection. Here, we investigated whether arginase 1 (Arg1), which competes with NOS2 for the substrate L-arginine, accounts for this 
non-healing phenotype.
In vitro, IL-4-induced expression of Arg1 in bone marrow-derived macrophages or DC was suppressed by TNF in a NOS2-independent manner. In accordance with these data we found 
a massive up-regulation of Arg1 in infected tissues of L. major-treated C57BL/6 TNF-/- mice. In contrast to C57BL/6 wildtype mice the percentage of NOS2-positive myeloid cells co-
expressing Arg1 was strongly increased in TNF-deficient mice. In situ analysis revealed a significantly reduced production of NO in infected tissues of TNF-/- mice. A similar phenotype 
was observed in L. major-susceptible BALB/c mice which also showed hyper-expression of Arg1 during infection. Deletion of Arg1 in hematopoetic and endothelial cells rescued 
BALB/c mice from progressive cutaneous leishmaniasis, characterized by a reduced parasite burden, increased NO-production in infected tissues and an unaltered T cell response. 
Thus, TNF-mediated suppression of Arg1 during L. major infection allows for enhanced production of NO and contributes to parasite control.

P.B.16.15
Molecular characterization and antigenic properties of a novel Babesia gibsoni glutamic acid-rich protein (BgGARP)

S. S. Elballal1, X. Xuan2, A. Mousa1, M. Attia1, S. Abd El Aziz3; 
1Faculty of veterinary medicine/University of Sadat city, Sadat city, Egypt, 2National Research Center for Protozoan Diseases, Obihiro University of Agriculture and Veterinary Medicine, 
Obihiro, Hokkaido, Obihiro, Japan, 3Faculty of veterinary medicine/Cairo university, Giza, Egypt.

Identification and molecular characterization of Babesia gibsoni proteins with potential antigenic properties are crucial for the development and validation of the serodiagnostic 
method. In this study, we isolated a cDNA clone encoding a novel B. gibsoni 76-kDa protein by immunoscreening of the parasite cDNA library. Computer analysis revealed that the 
protein presents a glutamic acid-rich region in the C-terminal. Therefore, the protein was designated as Babesia gibsoni glutamic acid-rich protein (BgGARP). A BLASTp analysis 
of a translated BgGARP polypeptide demonstrated that the peptide shared a significant homology with a 200-kDa protein of B. bigemina and B. bovis. A truncated BgGARP 
cDNA encoding a predicted 13-kDa peptide was expressed in E. coli and mouse antisera against it were used to characterize a corresponding native protein. The antiserum against 
recombinant BgGARPt recognized a 140-kDa protein in the lysate of infected erythrocytes, which was detectable in cytoplasm of parasites by confocal microscopic observation. In 
addition, specificity and sensitivity of enzyme-linked immunosorbent assay (ELISA) with rBgGARPt were evaluated using B. gibsoni-infected dog sera and specific pathogen-free 
(SPF) dog sera. Moreover, 107 serum samples from dogs clinically diagnosed with babesiosis were examined using ELISA. Results showed that 86 (80.4%) samples were positive by 
rBgGARPt-ELISA, which was comparable to IFAT and PCR as reference test. Taken together, these results demonstrate that BgGARP is a suitable serodiagnostic antigen for detecting 
antibodies against B. gibsoni in dogs.

P.B.16.16
T cell-intrinsic IL-17RA-signaling modulates CD8+ T cell differentiation and exhaustion during Trypanosoma cruzi infection

J. Tosello Boari1, C. Araujo1, F. Fiocca1, M. C. Ramello1, M. C. Amezcua1, M. Gorosito1, N. Nuñez2, N. Cagnard3, E. Piaggio2, C. Montes1, A. Gruppi1, E. Acosta Rodriguez1; 
1School of Chemistry, National University of Cordoba (FCQ-UNC), Córdoba, Argentina, 2INSERM U932, Institut Curie, Paris, France, 3Plateforme Bio-informatique Paris Descartes, Paris, 
France.

CD8+ T cells (CTL) play particularly important roles in adaptive immune host defense against intracellular pathogens, including Trypanosoma cruzi, the causative agent of human 
Chagas’ disease. We described an effector mechanism by which IL17RA signaling cytokines are critically involved in the development of CD8 specific responses. IL17RA-KO mice 
infected with T. cruzi showed a reduced frequency of TSKB20-specific CTL when it was compared with WT mice. Furthermore, totals and specifics CTL expressed a phenotype 
resembling memory cells with signs of high activation and exhaustion, which resulted in decreased antigen-specific cytotoxicity in vivo and increased tissue parasitism. Conclusively 
adoptive transfer experiments established that CTL intrinsic IL-17RA-signaling is required for the maintenance of effector CTL during T. cruzi infection. Absence of IL-17RA-signaling 
did not affect expansion but reduced survival of parasite-specific CTL. Phenotypic, functional and genomic profiling determined that T. cruzi-specific CTL arising in the absence of IL-
17RA-signaling presented an aberrant phenotype resembling memory cells with signs of high activation and exhaustion. At this time to elucidate which of cytokine of IL17 family was 
involved, we evaluated the CTL response in infected IL17A/F-KO and WT mice. IL17A/F-KO mice showed increased tissue parasitism in blood that correlated with reduced numbers of 
spleen specific CTL and an aberrant phenotype like IL17RA-KO. Altogether, our results identify IL-17RA and IL-17A/IL-17F as critical factors for sustaining robust CD8+ T cell immunity 
during T. cruzi infection and, likely, in the context of others infections caused by intracellular microbes, tumor processes or autoimmune diseases.

P.B.16.17
Enhanced presence of anergic/exhausted CD8+ T-cells contributes towards sustaining Indian Post Kala-azar Dermal Leishmaniasis

S. Mukherjee1, D. Mukhopadhyay1, C. Braun2, S. Mitra1, N. k. Das3, U. Chatterjee1, E. vonStebut2, M. Chatterjee1; 
1Institute of Post Graduate Medical Education & Research, Kolkata, India, 2Johannes Gutenberg University, Mainz, Germany, 3Calcutta Medical College, Kolkata, India.

Introduction: Post kala-azar dermal Leishmaniasis (PKDL), a sequel to Visceral Leishmaniasis is characterized by an enhanced presence of circulating CD8+ anergic T-cells. To 
understand the contribution of CD8+ T-cells, if any, in disease progression, we characterized them in peripheral blood and dermal lesions.
Materials and Methods: In circulating CD8+ T-cells, the status of CD26, CD127, Perforin and Granzyme was examined by Flow cytometry along with PD-1, CCR4 and IL-10. In dermal 
lesions, the status of Perforin, Granzyme, p-Zap-70, CCR4 and CCL17 was examined by Immunohistochemistry; levels of CCL17 were measured by ELISA.
Results: In circulating CD8+ T-cells, the frequency of CD26 and CD127 was significantly decreased whereas Perforin and Granzyme activity remained unchanged; however, there was an 
increased frequency of PD-1, IL-10 and CCR4. Dermal lesions showed extensive infiltration of CD8+ T-cells that showed increased mRNA expression of PD-1, along with a conspicuous 
absence of Perforin, Granzyme and pZap-70 activity. Levels of the T-skin homing chemokine, CCL17 were raised along with a concomitant increase in CCR4+CD8+ cells in circulation 
and lesional sites.
Conclusion: In circulation, the decreased frequency of CD26 and CD127 in patients with PKDL along with an upregulation of PD-1 and IL-10 suggested their exhausted nature, and 
was mirrored in dermal lesions. The enhanced proportion of CD8+CCR4+ T-cells in peripheral blood and dermal lesions suggested dermal homing, substantiated by enhanced levels of 
CCL17 in circulation and lesions. Taken together, patients with PKDL demonstrated dermal homing of anergic/exhausted CD8+ T-cells, which supported parasite survival and ensured 
disease progression.
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P.B.16.18
Guanylate binding proteins (GBPs) act as supramolecular complexes in T. gondii defense

E. Kravets1, D. Degrandi1, Q. Ma2, S. Felekyan2, T. Peulen2, S. Weidtkamp-Peters3, C. Seidel2, K. Pfeffer1; 
1Institute of Medical Microbiology and Hospital Hygiene, Düsseldorf, Germany, 2Chair for Molecular Physical Chemistry, Düsseldorf, Germany, 3Center for Advanced Imaging, Düsseldorf, 
Germany.

GBPs are essential for immunity against intracellular pathogens, especially for T. gondii control. Several members of the IFNγ-inducible murine GBP (mGBP) protein family recruit 
to the parasitophorous vacuole (PV) of the intracellular parasite in different cell types. Now, the molecular interactions of mGBPs and the translocation requirements of one of the 
members of mGBP family, mGBP2, to the parasite were investigated by mutational analyses, live cell imaging and Multiparameter Fluorescence Image Spectroscopy (MFIS).
Control of T. gondii replication by mGBP2 requires isoprenylation as well as GTP binding and hydrolysis, enabling multimerization in vesicle-like structures (VLS) as shown by confocal 
microscopy and homo-FRET analysis. Immunoprecipitation studies as well as hetero-FRET and anisotropy based analysis using GFP- and mCherry fusion constructs of several mGBP 
members demonstrate that mGBP2 directly interacts with mGBP1, mGBP3, mGBP5 and with itself in infected and uninfected cells. Thus, mGBPs reside in at least two different 
distinct subcellular reservoirs and attack the parasitophorous vacuole membrane (PVM) as orchestrated, supramolecular complexes. The translocation to the PVM is accompanied by 
depletion of VLS in the cytoplasm, high compaction of the multimers at the PVM, subsequent loss of PVM integrity, followed by direct targeting of mGBP2 to the plasma membrane 
of the parasite. These findings provide important dynamic and molecular insights into the function of cell-autonomous immunity.

P.B.16.19
Method of a flow cytometry in an assessment of subpopulations of immunocompetent cells of patients at tuberculosis

O. V. Berdugina, A. V. Ershova; 
Ural Research Institute of Phthisiopulmonology, Yekaterinburg, Russian Federation.

The assessment of opportunities of a method of a flow cytometry in studying of population structure of leukocytes of peripheral blood at the patients infected with Mycobactеrium 
tuberculosis became the purpose of our research. The diagnostic research is conducted with participation of 72 people. The control group was made by 15 healthy people. The second 
group included 25 patients with diagnosis “lung tuberculosis, tuberculoma”, the third - 32 patients with diagnosis “infiltrative tuberculosis”. All three groups were comparable on 
age (21 - 50 years) and gender distribution. Subpopulations of lymphocytes investigated the flow cytometry method on the COULTER®Epics®XL. Counted total of T-lymphocytes 
(45+CD3+), number of T-cytotoxic cells (CD3+CD8+), T-helpers (CD3+CD4+), T-NK-cells (CD3+CD16+56+), defined quantity B - (CD45+CD19+) and NK cells (CD3-CD16+56+). Statistical 
processing of results is carried out with programs STATISTICA v.6.0. Fall of number of T-lymphocytes was noted: as T-helpers (for 7,5% at tuberculoma, for 21,2% - at infiltrative 
tuberculosis), and T-cytotoxic cells (for 19,7% at tuberculoma, for 26,8% - at infiltrative tuberculosis). Similar changes were observed and in population of B-lymphocytes: at patients 
with tuberculoma decrease in quantity of these cells reached 40% in comparison with control group, patients with infiltrative tuberculosis have 29%. Changes in population of NK-cells 
were others. It was noted, that at the patients having tuberculoma quantity of these cages was lowered on the average for 16%, whereas at patients with infiltrative tuberculosis, their 
number was 1,5 times higher. The flow cytometry method allows to estimate weight of infectious process at tuberculosis of lungs.

P.B.16.20
Studying of cells of immunity and fagotcytosis at patients from tuberkulema

O. V. Berdugina, A. V. Ershova; 
Ural Research Institute of Phthisiopulmonology, Yekaterinburg, Russian Federation.

Studying of a fagotcytosis and cells immunity with use the flow cytometry method at patients from tuberkulema became a research objective. 56 people were examined. At 31 
patients tuberculosis of lungs from the tuberkulema was revealed. Middle age was 32,4±1,6 years, 18 men and 13 women. The control group consisted of 25 blood donors. Absorbing 
ability of neutrophils and monocytes was estimated by flow cytometry method on the COULTER Epics XL device. Phagotest reagents and BurstTestKit - PhagoBurst were used. 
Counted total of T-lymphocytes (CD45+CD3+), number of T-cytotoxic cells (CD3+CD8+), T-helps (CD3+CD4+), NK-cells (CD3-CD16+56+). Decrease in relative quantity the monocytes 
in fagotcytosis for 17,7% is revealed (р<0,0001). At women these changes were shown more and made 23,5%. It was noted violations of a metabolism of monocytes - production of 
a superoxide - anion in response to stimulation of E. coli decreased. In comparison with control group it made 34,3%. Studying of fagotcytosis of neutrophils showed reduction of 
number of active cells by 32,2%: at men - for 15,4%, at the woman - by 1,9 times. Considerable changes were observed when studying functional and metabolic potential of cells. 
Absolute quantity T-helpers decreased by 7,5%, at men is more considerable - for 20,6%. The quantity of T-cytotoxic cells made 0,57*109/l that was 19,7% lower, than at blood donors. 
Changes of fagotcytosis of cells at patients from tuberkulema are characterized by considerable reliable decrease in quantity the fagotcytosis of cells as neutrophils, and monocytes 
with oppression of their metabolic activity.

P.B.16.21
P2x7 receptor expression on hematopoietic cells contributes to severe tuberculosis

C. Barbosa Bomfim, E. Amaral, A. Cassado, R. Nascimento, M. Hirata, J. Alvarez, M. D’Império Lima; 
University of São Paulo, São Paulo, Brazil.

Introduction: Tuberculosis (TB) is an infectious disease caused by bacteria belonging Mycobacterium tuberculosis complex that mainly affect the respiratory system. The 
Mycobacterium bovis strain, MP287/03, induces strong inflammatory response in C57BL/6 mice infected with low dose of infection (~100 forms). This strain provokes a disease 
characterized by severe pneumonia with tissue necrosis and military dissemination to the liver and spleen, similar to aggressive forms of human TB. In previous study, our group has 
shown that TB is attenuated in P2X7R deficient mice (P2X7R-/-) infected with MP287/03 strain.
Material and Methods: Herein, our aim was to investigate whether the expression of P2X7R on hematopoietic cells contribute to TB severity using chimeric mice (C57BL/6>C57BL/6 
and P2X7R-/->C57BL/6) infected with MP287/03 strain. C57BL/6 and P2X7R-/- mice were infected with MP287/03 to confirm the phenotype of severe TB.
Results: On day 28 p.i., we observed that P2X7R-/->C57BL/6 animals showed lower amounts of white nodules, lung weights and relative mass than C57BL/6>C57BL/6 chimeric mice. 
Furthermore, the cell number infiltrate in the lung and cell death was greater in C57BL/6>C57BL/6 than P2X7R-/->C57BL/6 chimeric mice. The phenotype observed in the chimeric 
mice was compatible to the C57BL/6 and P2X7R-/-. The CFU of lung and bacteria dissemination to other organs (spleen and liver) was also reduced in P2X7R-/->C57BL/6 than C57BL/
l>C57BL/6 chimeric mice.
Conclusion: Thus, these results reveal that the expression of P2X7R on hematopoietic cells is an important host immune factor required for the outcome of severe TB.
Financial support: FAPESP and CNPq.

P.B.17 Immunity to Parasite Infection

P.B.17.01
Multiplex chemokine profile in chronic Chagas disease cardiomyopathy: a strong Th1-mediated response possibly associated with pathological myocardial remodeling

G. R. Sousa1, J. A. Gomes1, M. P. Damásio1, H. S. Costa1, M. C. Nunes1, N. I. Medeiros2, A. C. Souza1, R. G. Fares2, R. Corrêa-Oliveira2, M. O. Rocha1; 
1Universidade Federal e Minas Gerais, Belo Horizonte, Brazil, 2Centro de Pesquisa Rene Rachou, Belo Horizonte, Brazil.

This study was design to evaluate the plasma chemokine concentrations in patients with the cardiac form of Chagas disease and whether chemokine-mediated immune response 
can be correlated with patients’ cardiac dysfunction. This study enrolled 126 consecutive patients with Chagas cardiomyopathy from endemic areas within the state of Minas Gerais, 
Brazil. Patients were grouped according the degree of heart dysfunction as low, mild, and severe. A Cytometric Bead Array (CBA) Human Chemokine Kit (BD Biosciences, CA, 
US) was used to measure chemokine levels in plasma. The results based on a standard concentration curve and are expressed by picograms per milliliter (pg/ml). Elevated plasma 
concentrations of monokine induced by interferon gamma (CXCL9/MIG), monocyte chemoattractant protein (CCL2/MCP-1), and inflammatory protein 10 (CXCL10/IP-10) were 
associated with worse cardiac function, as determined by left ventricular ejection fraction and left ventricular diastolic diameter, in patients with global contractile dysfunction. 
In contrast, no significant difference could be observed when comparing the Interleukin-8 (CXCL-8/IL-8) and RANTES (CCL5/RANTES) concentrations among the CARD groups. 
Interestingly, in all studied groups, no significant correlations were observed when this chemokines concentrations and variables of cardiac function were evaluated. Higher 
concentrations of CXCL9/MIG, CCL2/MCP-1, and CXCL10/IP-10 in the plasma of the evaluated patients seem to be secondary to the degree of heart failure. Measurement of the 
CXCL10/IP-10 level could be a useful tool in the identification of patients with heart failure who may benefit from further investigation and treatment.

P.B.17.02
Does Chagas cardiomyopathy have more intense inflammatory response than idiopathic dilated cardiomyopathy?

G. R. Sousa, H. S. Costa, A. C. Souza, A. L. Teixeira, M. O. Costa Rocha, M. C. Pereira Nunes; 
Universidade Federal de Minas Gerais, Belo Horizonte, Brazil.

This study was design to verify if there are differences in inflammatory response between patients with Chagas cardiomyopathy (CDC) and idiopathic dilated cardiomyopathies (IDC) 



276 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tuesday

and to determine the predictors of outcome. To define differences in inflammatory response between patients with CDC (n=20) and IDC (n=20) to predict outcome, patients were 
followed. In all patients with IDC, Chagas disease was excluded by negative serologic tests. Samples were then diluted (1:3) in the appropriate assay buffer for determination of serum 
IL-6, TNF-α, TNF soluble receptor (sTNFR) 1 and sTNFR2 levels by ELISA. No significant differences was observed when comparing the serum levels of IL-6 (p=0.876), TNF-α (p=0.343) 
and sTNFR2 (p=0.818) between the groups. However, the IDC group presented significantly higher levels of sTNRF1, as compared to the CDC group (p<0.0001). During a mean follow-
up of 39.5 months, 20 (50%) patients died. When compared with IDC patients, survival was significantly worse in patients with dilated cardiomyopathy due to Chagas disease (hazard 
ratio=3.53; 95%, 1.77-7.025; p<0.001). In a multivariate analysis in which all univariate (p<0.05) predictors of outcome were considered, Chagas disease as the primary cause of dilated 
cardiomyopathy remained a strong predictor of prognosis (hazard ratio=2.48; 95%, 1.28-4.78; p=0.007), independent of clinical predictors of outcome. None of inflammatory markers 
could be found as predictors of outcome. Therefore, the recognition of predictors of all-cause mortality for patients with CDC and IDC in this study can be of some value in clinical 
practice, inasmuch as prognostic determinants can influence the decision-making regarding therapeutic approaches.

P.B.17.03
Changes in circulating cytokine levels after meglumine antimoniate treatment of cutaneous leishmaniasis

M. M. Albuquerque1, A. B. Sousa1, F. R. Santos1, A. T. Vieira1, K. D. Amorim1, J. R. Souza1,2, C. B. Madruga3, G. S. Meireles3, A. I. Fernandes1,3, L. R. Castellano1; 
1Human Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, João Pessoa Paraíba, Brazil, 
2Department of Physiology and Pathology, Center for Health Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, João Pessoa Paraíba, Brazil, 3Division of Infectious 
Diseases, Hospital Universitário Lauro Wanderley, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, João Pessoa Paraíba, Brazil.

Introduction: Defective Th1 and increased Treg response favors the occurrence of ulcerative lesions and therapeutic failure in human cutaneous leishmaniasis (CL). The in vivo effect 
of anti-CL specific treatment in affected patients’ immune response still needs clarification. Here we evaluated the circulating levels of cytokines and nitric oxide before and after 
treatment of CL patients with meglumine antimoniate.
Materials and Methods: Seven young adult patients attending Infectious Diseases Division of the UFPB University Hospital and presenting ulcerative lesions compatible with CL were 
prospectively enrolled. Clinical and epidemiological evaluation as well as positive serological tests and parasite isolation (Leishmania sp.) from skin biopsies confirmed CL diagnosis. 
Patients were treated with megumine antimoniate according to Brazilian Ministry of Health guidance. Sera samples were collected at patients’ admittance just before treatment start 
and at patients’ discharge. Cytokine titration (TNF-α, IL-1β, IFN-α, IFN-β, IFN-γ, IL-6, IL-10, IL-4) was performed by ELISA. Nitric oxide was measured by Griess reaction.
Results: Complete lesion healing was achieved in all patients after megluine antimoniate administration. Before treatment, there was a positive correlation between IFN-γ and IL-4, 
IL-1β and TNF-α, and between IL-6 and IL-10 circulating levels. After treatment, however, TNF-α showed to be the key circulating cytokine, as it correlated positively with IFN-γ and 
IL-1β, but negatively with IL-6 and IL-10. Interestingly, before starting treatment, patients presented lower IL-4 levels than after therapy.
Conclusions: These partial results indicated that treatment with meglumine antimoniate might induce important changes in the cytokine network in CL patients.
Support: CNPq, CAPES.

P.B.17.04
Strategy to assess the overall cytokine profile and its association with severity of human Chagas disease

G. R. Sousa1, J. A. Gomes1, M. P. Damásio1, H. S. Costa1, M. C. Nunes1, N. I. Medeiros2, A. C. Souza1, K. S. Ferreira1, R. Correa-Oliveira2, M. O. Rocha1; 
1Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2Centro de Pesquisa Rene Rachou, Belo Horizonte, Brazil.

The expression of immune response appears to be associated with morbidity in Chagas disease. However, the studies in this field have usually employed small samples of patients 
and statistical analyses that do not consider the wide dispersion of cytokine production observed in these patients. The aim of this study was to evaluate the plasma cytokine levels 
in well-defined clinical polar groups of chagasic patients divided into categories that better reflect the wide cytokine profile and its relationship with morbidity. Patients infected 
with Trypanosoma cruzi (T. cruzi) were grouped as indeterminate (IND) and cardiac (CARD) forms ranging from 23 to 69 years of age (mean of 45.6±11.25). Healthy non-chagasic 
individuals, ranging from 29 to 55 years of age (mean of 42.6±8.8) were included as a control group (NI). IND patients have a higher intensity of interleukin 10 (IL-10) expression when 
compared with individuals in the other groups. By contrast, inflammatory cytokine expression, such as interferon gamma (IFN-γ), tumor necrosis factor alpha (TNF-α), interleukin 
6 (IL-6), and interleukin 1 beta (IL-1β), proved to be the highest in the CARD group. Correlation analysis showed that higher IL-10 expression was associated with better cardiac 
function, as determined by left ventricular ejection fraction and left ventricular diastolic diameter values. Altogether, these findings reinforce the concept that a fine balance between 
regulatory and inflammatory cytokines represents a key element in the establishment of distinct forms of chronic Chagas disease.

P.B.17.05
Galectin-1 subverts immunity by fostering immunoregulatory mechanisms during a trypanosomatid infection

C. V. Poncini1, J. M. Ilarregui2, E. Batalla1, M. Cucher1, Y. van Kooyk2, J. P. Cerliani3, S. González Cappa1, G. Rabinovich3; 
1Departamento de Microbiología, Parasitología e Inmunología, Fac. Medicina, Ciudad Autónoma de Buenos Aires, Argentina, 2Department of Molecular Cell Biology and Immunology, VU 
University Medical Center, Amsterdam, Netherlands, 3Laboratorio de Inmunopatología, Instituto de Biología y Medicina Experimental (IBYME), CONICET, Ciudad Autónoma de Buenos Aires, 
Argentina.

Trypanosoma cruzi, is an intracellular protozoan parasite affecting million people in Latin America. During last decade it was increasingly detected in the United States of America, 
Canada, and many European countries due mainly to population mobility between Latin America and the rest of the world.
Experimental infection in mice with virulent T. cruzi strains could be lethal and immunity against the parasite is normally impaired. Dendritic cells (DCs) are essential defining 
the fate of T cell response. Previously, we have demonstrated that T. cruzi imparts a tolerogenic program in galectin-1 (Gal-1)-sufficient DCs and also that Gal-1 fuels DC-T cells 
immunoregulatory dialog. Using a model of low dose i.d. infection, we observed early influx of DCs and Gal-1 expression in lymph nodes (LN) draining the site of infection. Gal-1 
sufficient mice (WT) developed exacerbate susceptibility to the infection and enhanced parasite burden in muscle tissues in comparison to Gal-1 deficient counterpart (Lgals1-/). Low 
number of parasite in Lgals1-/- was accompanied by more CD8+ T cells and IFN-γ producing CD4+ T cells infiltrating cardiac muscle. Moreover in WT, CD4+ T cell response was affected 
in local LN and differentiation was skewed to non-protective CD4+CD25+FoxP3+ Treg cells. Th1-immunity impairment correlated with the tolerogenic properties displayed by Gal-1 
sufficient DCs. These results were confirmed in vitro and in vivo by improving the capability of WT mice to control the infection after adoptive transfer of Lgals1-/- DCs. In conclusion, 
endogenous Gal-1 may tailor T. cruzi infection by fuelling tolerogenic circuits that hinder anti-parasite immune responses.

P.B.17.06
Unraveling the role of IL-17A in the intestinal immune response against the protozoan parasite Giardia muris by an RNA sequencing approach

O. Paerewijck1, L. Dreesen1, F. Van Meulder1, D. Ratman2, K. De Bosscher2, R. W. Li3, P. Geldhof1; 
1Department of Virology, Parasitology and Immunology, Laboratory of Parasitology, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium, 2VIB Department of Medical 
Protein Research, Cytokine Receptor Lab, Nuclear Receptor Signaling Unit, Ghent University, Ghent, Belgium, 3United States Department of Agriculture, Agriculture Research Service, 
Animal Genomics and Improvement Laboratory, Beltsville, MD, United States.

Introduction: The protozoan parasite Giardia duodenalis is a highly prevalent intestinal pathogen with a wide host range. An infection, characterized by gastro-intestinal complaints, 
is often acute and self-limiting. Nevertheless, in some hosts a chronic situation develops. Experimental infections of mice with G. muris revealed the importance of IL-17A, since IL-17 
receptor A knockout mice are unable to clear an infection, in contrast to WT mice. The aim of this study was to further unravel the effector mechanisms related to the IL-17A response 
in mice by an RNA-seq approach.
Methodology: C57Bl/6 WT and C57Bl/6 IL-17RA-KO mice were orally infected with 103 G. muris cysts. 3 weeks post-infection, intestinal tissue samples were collected for RNA 
purification. Samples collected from non-infected WT and KO animals served as negative controls. The intestinal transcriptomes of all groups were subsequently determined through 
RNA sequencing and analysed with DESeq2 and Ingenuity Pathway Analysis software.
Results: 287 genes were differentially expressed between infected WT and KO mice. Thereof, 127 genes were upregulated after infection solely in the WT mice. Amongst these, there 
were several genes with a role in immunity, such as mannose-binding lectin 2 and angiogenin 4. Pathway analysis revealed that pathways linked to tissue damage were impacted in 
KO mice, and pathways involved in tissue repair were triggered in WT mice.
Conclusions: In mice that fail to mount a protective immune response, there is evidence for ongoing tissue damage. The link between IL-17A and Mbl2 and Ang4, and the associated 
protective pathways remain to be elucidated.

P.B.17.07
Lack of IL-22 induces an increased immune response during malaria infection in mice

J. Sellau1, S. Huber2, T. Jacobs1; 
1Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany, 2University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

A tight regulation between pro-inflammatory and anti-inflammatory response during malaria infection is indispensable, since the disruption of this balance leads to pathology. A 
key element of these immunoregulatory mechanisms is the IL-10 cytokine family, which includes IL-22. Even though the expression of IL-22 is restricted to cells of the hematopoietic 
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system, a specific IL22 receptor on immune cells has not yet been identified.
Increased levels of IL-22 were found in the plasma of P. falciparum infected humans as well as in P. berghei ANKA (PbA) infected mice. The parasitemia was decreased either in PbA or 
P. yoelii NL infected IL-22 ko mice. Although there is a lower parasitemia in IL-22 ko mice, the incidence of cerebral malaria symptoms during PbA infection was increased and hence 
the survival rate was lower. This could be explained by an increased IFNgamma secretion of CD8+ T cells in IL-22 ko mice on day 3 p.i. as well as in mice which were treated with anti-IL-
22.
Considering the increased T cell response we postulate a link between IL-22 and the adaptive immune system. Dendritic cells (DC) are one of the classical connection points. Indeed 
we could show that bone marrow derived DCs (BMDC) express the IL-22R1 after 24 h LPS stimulation and that the capacity of IL-22 ko BMDC to express costimulatory molecules is 
increased. We conclude that IL-22 has an influence on the adaptive immune response via the expression of costimulatory receptors on DCs during malaria infection.

P.B.17.08
Apoptotic-like Leishmania exploit the host’s autophagy machinery to reduce T-cell-mediated parasite elimination

P. Crauwels1,2, R. Bohn1, M. Thomas1, S. Gottwald2, F. Jäckel2, S. Krämer1, E. Bank1, S. Tenzer3, P. Walther4, M. Bastian5, G. van Zandbergen1,2,3; 
1Paul-Ehrlich-Institute, Division of Immunology, Langen, Germany, 2Institute of Medical Microbiology and Hygiene, University Clinic Ulm, Ulm, Germany, 3Institute of Immunology, University 
Medical Center, Mainz, Germany, 4Central Facility for Electron Microscopy, University of Ulm, Ulm, Germany, 5Paul-Ehrlich-Institute, Division of Veterinary Medicine, Langen, Germany.

Apoptosis is a well-defined cellular process in which a cell dies, characterized by cell shrinkage and DNA
fragmentation. In parasites like Leishmania, the process of apoptosis-like cell death has been described. Moreover upon infection, the apoptotic-like population is essential for disease 
development, in part by silencing host phagocytes.
Nevertheless, the exact mechanism of how apoptosis in unicellular organisms may support infectivity remains unclear. Therefore we investigated the fate of apoptotic-like Leishmania 
parasites in human host macrophages. Our data showed_in contrast to viable parasites_that apoptotic-like parasites enter an LC3+, autophagy-like compartment. The compartment 
was found to consist of a single lipid bilayer, typical for LC3-associated phagocytosis (LAP). As LAP can provoke anti-inflammatory responses and autophagy modulates antigen 
presentation, we analyzed how the presence of apoptotic-like parasites affected the adaptive immune response. Macrophages infected with viable Leishmania induced proliferation 
of CD4+ T-cells, leading to a reduced intracellular parasite survival. Remarkably, the presence of apoptotic-like parasites in the inoculum significantly reduced T-cell proliferation. 
Chemical induction of autophagy in human monocyte-derived macrophage (hMDM), infected with viable parasites only, had an even stronger proliferation reducing effect, indicating 
that host cell autophagy and not parasite viability limits the T-cell response and enhances parasite survival. Concluding, our data suggest that apoptotic-like Leishmania hijack the 
host cells´ autophagy machinery to reduce T-cell proliferation. Furthermore, the overall population survival is guaranteed, explaining the benefit of apoptosis-like cell death in a 
single-celled parasite and defining the host autophagy pathway as a potential therapeutic target in treating Leishmaniasis.
P.B.17.09
Immunomodulatory activity of leishmania kinetoplast associated DNA

I. C. Ayanoğlu1, C. Yangınlar1, S. Özensoy Töz2, Y. Özbel2, A. Özbilgin3, N. Girginkardeşler3, I. Gürsel4, M. Gürsel1; 
1Department of Biological Sciences, Middle East Technical University, Ankara, Turkey, 2Department of Medical Parasitology, School of Medicine, Ege University, İzmir, Turkey, 3Department of 
Medical Parasitology, School of Medicine, Celal Bayar University, Manisa, Turkey, 4Department of Molecular Biology and Genetics, Bilkent University, Ankara, Turkey.

Introduction: Leishmaniasis, a group of diseases, is transmitted to mammalian hosts by Leishmania infected sand flies. Leishmania parasites propagate a lytic cycle of replication 
mainly in macrophages, resulting in disease. Recent evidence suggests that Leishmania infected with a Leishmania RNA virus trigger a type-I IFN dominated response, which 
exacerbates the disease. Leishmania species also harbor one of the most unusual DNA structures, the kinetoplast DNA (kDNA), giant networks of catenated mini and maxicircles. 
Sequence of minicircles varies greatly between species and their role in infection is poorly understood. In light of this, we hypothesized that kDNA may have a role in ability of parasite 
to evade the immune system through induction of type-I interferon signaling pathways.
Materials&Methods: To assess how kDNA interacts with innate immune sensors, kDNA and genomic DNA (gDNA) were purified from Leishmania tropica. Type-I interferon response of 
reporter cell lines and PBMCs stimulated with kDNA or gDNA were evaluated. PMA-differentiated THP-1 cells were infected with metacyclic parasites together with or without kDNA 
and known type-I IFN inducing agents and infection rates were assessed.
Results: The results suggest that L. tropica infection of differentiated THP-1 cells together with poly(I:C) or kDNA exacerbates parasite load through a type I interferon-dependent 
mechanism.
Conclusion: The preliminary work indicates that kDNA may have important roles in disease progression, probably through affecting type-I IFN secretion from host cells. Further 
investigations on kDNA are required to understand its role in disease development, which may consequently provide insights to develop new therapeutic agents against 
leishmaniasis.

P.B.17.10
Evaluation of phenotypic profile and immune response of Leishmania infantum tropism in Post-kala-azar dermal leishmaniasis (PKDL)

A. K. M. Santana1, T. R. Moura1, A. M. de Jesus1, J. S. Silva2, R. P. Almeida1, V. C. Pereira2; 
1University of Sergipe, Aracaju, Brazil, 2University of São Paulo, Ribeirão Preto, Brazil.

Introduction: Post-kala-azar dermal leishmaniasis (PKDL) is a complication of visceral leishmaniasis (VL) characterised by a maculopapular, and nodular rash in patients who have 
recovered from VL. The pathogenesis is related to the high expression of IL-10, TGF-β and TNF-α on dermal lesion. However, the role of parasites on host immune response is still 
unclear.
Materials and Methods: The L. infantum isolates were obtained from the bone marrow and skin of the same PKDL patient. BALB/c mices were infected both in the ear dermis and 
intravenous with stationary promastigotes from skin isolate (SI) and bone marrow isolate (BMI). Amastigotes were isolated from the liver and spleen, and the parasite burden was 
determined by limiting dilution. Ear swelling was monitored by caliper measurement. PBMC were also infected with both isolates and supernatants were harvested after 72 h, and the 
cytokines levels were determined by ELISA.
Results: BALB/c infected with the BMI had high levels of visceral infection in the liver and spleen, while no parasites were detected in spleen of mices injected with SI. However, SI 
were able to induce ear swelling, while BMI was not. The cytokine profile showed high production of IL1-β and IL-6 with down modulation of TNF-α in in vitro infection with the BMI. 
Besides, BMI induced a higher ratio of IL-6/ TNF-α and IL10/TNF-α comparing to SI.
Conclusion: The SI from a PKDL patient lost the ability to survive in visceral organs, due to a weak immune response, migrating to the skin and reactivating the disease.

P.B.17.11
Prevalence of Leismaniasis in a region of Western Greece. Twenty-years study

N. Zotos1, T. Potsis2, M. Gianniki3, D. Bougias3, A. Papadopoulou1, C. Georgiou1, L. Papageorgiou1, E. Chrisostomou1, A. Pournou1, N. Tsifetaki3; 
1Microbiology Department, General Hospital of Ioannina “G.Hatzikosta”, Ioannina, Greece, 2Private Cardiology Office, Ioannina, Greece, 3Department of Rheumatology, General Hospital of 
Ioannina “G.Hatzikosta”, Ioannina, Greece.

Introduction: Leishmaniasis is a disease caused by protozoan parasites of the genus Leishmania and spread by the bite of certain types of sandflies.
The aim of the study was the estimation of the incidence of Leishmaniasis in a region of Western Greece during a period of 20 years.
Material and methods: We examined 1218 patients hospitalized due to possible diagnosis of Leishmaniasis. All the samples were examined for the detection of antibodies (IgG & 
IgM) against L.Infantum using the method of indirect Immunofluorescence (IFA, DadeBehring). Titers above 1:40 were considered positive. Positive samples were re-examined via 
the method of immuno-chromatographic test (DRG Diagnostics). Samples that were found positive via IFA method but negative via immuno-chromatographic test were considered 
negative.
Results: Antibodies against L.infantum were detected in 29 patients (2.38%) using the IFA method. Among these 29 patients, 24 (1.97%) were also found to be positive via the 
immuno-chromatographic test. The majority of patients (91.6%) suffered from visceral leishmaniasis. Higher incidence of disease was observed during the summer and autumn. In all 
samples found positive with both tests the parasite was detected in samples received from patients’ bone marrow and processed with Giemsa stain.
Conclusions: Although Leishmaniasis is mostly a disease of the developing world, and is rarely known in the developed world the study indicates that Leishmaniasis is also present in 
our region. The study shows that the prevalence of leishmaniasis in NW Greece is not negligible, thus demanding a continuous awareness with meticulous registration of cases from 
Health Authorities.

P.B.17.12
Plasmodium falciparum erythrocyte membrane protein 1 (PfEMP1) inhibits transcription factor activation in monocytes/macrophages and modulates early cytokine response

N. G. Sampaio1, E. M. Eriksson1, L. Schofield1,2; 
1The Walter and Eliza Hall Institute of Medical Research, Parkville, Australia, 2Australian Institute of Tropical Health and Medicine, Townsville, Australia.

Introduction: Plasmodium falciparum-induced malaria is a major global disease burden, with significant mortality rates amongst young children. P. falciparum Erythrocyte Membrane 
Protein 1 (PfEMP1) is a parasite-derived protein found on the infected red blood cell (iRBC) surface. This highly polymorphic and multi-domain protein plays an essential role during 
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disease, where it is involved in iRBC sequestration in the microvasculature, and can contribute to serious complications. In addition, PfEMP1 has been shown to have an inhibitory 
effect on IFNγ release. This study focused on further understanding the host-pathogen interactions during malaria and the underlying mechanisms of PfEMP1 modulation of the 
innate host immune response. We utilized macrophage cell lines and primary human monocytes to assess the effect of PfEMP1 on cytokine production and transcription factor 
activation.
Method: We stimulated RAW-ELAM macrophage cells or human monocytes with CS2 wild-type or PfEMP1-null parasites to investigate the effect of in situ PfEMP1 on the monocyte/
macrophage response to P. falciparum. Cytokine production was measured by Luminex, and activation of transcription factors was assessed by an NF-κB reporter system and 
transcription factor profiling array.
Results: PfEMP1 inhibits the activation of several transcription factors in RAW macrophage cells, particularly NF-κB, CREB, and ISRE, which are important regulators of immune 
response genes. Furthermore, presence of PfEMP1 significantly increases release of IL-10 and TNF from monocytes, but has no effect on other pro-inflammatory cytokines.
Conclusion: This data indicates that PfEMP1 has an immunomodulatory effect on the macrophage/monocyte immune response to parasites, which targets specific transcription 
factors and cytokines.

P.B.17.13
Dynamic flux of microvesicles modulate parasite-host cell interaction of Trypanosoma cruzi in eukariotic cells

M. I. Ramirez1, I. Evans-Osses1, I. C. Almeida2; 
1Instituto Oswaldo Cruz, Rio de Janeiro, Brazil, 2university of texas El paso, EL paso Texas, TX, United States.

Extracellular vesicles (Exosomes,Microvesicles and apoptotic bodies) released from eukaryotic cells are involved in multiples functions altering host cells. We have seen the 
involvement of microvesicles (MVs) (0.2 -1 μm size) during parasite-host cell contact, using Trypanosoma cruzi and THP1 cells . During the interaction an increase of intracellular 
calcium activate scramblase modifying membrane with budding of microvesicles with phosphotidilserin exposure. We are interested to know how is the contribution of different 
stages of T cruzi (metacyclic, blood trypomastigotes and epimastigotes) at the MVs formation. We stained differentially THP-1 and parasites membranes searching for stained MVs 
on the supernatant. We observed MVs from THP-1 (green ) and parasite(red) in a Ca2+ dose dependent process. All stages can release membranes and contribute for MVs formation 
.Moreover using NBD fluorocrome in a FRET methodology we have detected a decrease in fluorescence energy transfer, showing that MVs released from stained THP-1 membranes 
can fuse with MVs released from parasite. The fusion process was inhibited at 4oC.Interestingly, MVs from trypomastigotes present a higher fusogenic capacity compared with other 
stages.The greatest fusogenic potential observed for MVs from trypomastigotes coincide with a higher presence of parasite proteins on the composition of MVs from trypomastigotes 
as seen by proteomic analisis. The microvesicles are processed by eukariotic cell in a IP3 , calcium and actin process.The understanding of intracellular traficking and effect of this 
microvesicles at the host cell are under investigation and could be important to define new chemoterapeutic targets .
Support: Faperj- CNPq and Programa Parasitologia Capes.

P.B.17.14
A single base polymorphism -3499 G/T of FOXP3 gene and CD4+CD25highFOXP3+ T cells phenotype is associated with the indeterminate form of Chagas disease

K. S. Ferreira1, R. Corrêa-Oliveira2, G. R. Sousa1, J. C. Alves1, N. S. Souza1, T. K. Lima3, M. P. Damásio1, V. A. Valente1, R. G. Fares2, A. D. Araújo1, N. I. Medeiros1, A. T. Chaves2, F. F. de Araújo2, 
M. O. Rocha1, J. A. Gomes1; 
1Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2Centro de Pesquisa Rene Rachou, Belo Horizonte, Brazil, 3Universidade Federal do Rio Grande do Norte, Natal, Brazil.

The identification of the CD4+CD25highFOXP3+ subset and of its role as regulatory T cells (TREG) has been the object of intense studies due to the putative critical role of these 
cells in maintaining self-tolerance and in defense against infections. It has been demonstrated in some studies an association between FOXP3 gene polymorphisms and a variety 
of autoimmune disorders. The aim of this study is to investigate the association between FOXP3 gene polymorphisms and the development of severe forms of Chagas disease. 
In this study, DNA extracted from peripheral blood of patients with the IND and cardiac (CARD) clinical forms of Chagas disease were used to analyze the presence of functional 
polymorphisms of the FOXP3 gene. Real-time PCR using primers directed to the SNPS -3279 C/T and -3499 G/T, located in the intron-1 of the FOXP3 gene were conducted. In female 
individuals genotypic and allelic frequencies were associated with different clinical forms of Chagas disease. The study of -3499 G/T polymorphisms showed that heterozygosity of 
this genotype (GT) was associated with IND patients (p=0,04). Other analyses showed an association between the occurrence of polymorphic allele (T+ -3499 G/T) and the IND clinical 
form (p=0,016 , OR=0,295), suggesting a protective role for the evaluated polymorphism. This profile is associated with high expression of FOXP3 in TREG by indeterminate patients. 
Our results suggest that functional polymorphisms in the FOXP3 gene in TREG cells may have an important role in T. cruzi infection, probably by controlling the exacerbated immune 
response.

P.B.17.15
Origin of Foxp3+ regulatory T cells during Plasmodium yoelii infection in BALB/c mice

K. Ueffing, S. Abel, R. Tatura, J. Kehrmann, A. M. Westendorf, J. Buer, W. Hansen; 
UK Essen - Institute of Medical Microbiology, 45147 Essen, Germany.

Malaria is a life-threatening infectious disease caused by the protozoic eukaryotic parasite Plasmodium spec. Recently, we demonstrated elevated numbers of Foxp3+ regulatory T 
cells (Tregs) in Plasmodium yoelii (P. yoelii)-infected BALB/c mice which have a strong impact on the anti-parasitic immune response. Therefore, we aimed to analyze whether those 
Foxp3+ Tregs were induced from Foxp3- precursors (iTregs) in the periphery or expanded from thymus-derived Foxp3+ Tregs (nTregs) following infection with Plasmodium. To identify 
the origin of those Tregs BALB/c mice were infected with P. yoelii and the expression of the nTreg marker Neuropilin-1 and Helios were analyzed on Foxp3+CD4+ Tregs. Expression 
of Neuropilin-1 was reduced early in infection, whereas Helios expression remained unaltered. Analysis of the methylation status of the Treg-specific demethylated region (TSDR) in 
Foxp3+Nrp-1+ and Foxp3+Nrp-1- Tregs revealed similar methylation patterns. Strikingly, adoptively transferred Foxp3-CD4+ T cells into BALB/c mice did not acquire Foxp3 expression 
upon P. yoelii infection. Thus, our results suggest that P. yoelii infection results in expansion of nTregs rather than de novo induction of iTregs.

P.B.17.16
Impact of galectin-3 on the course of experimental Trypanosoma cruzi infection

D. Silva dos Santos1, J. Barreto de Albuquerque1, L. R. Berbert1, L. V. Guillermo2, D. A. Farias de Oliveira1, W. Savino1, J. de Meis1, D. M. Villa Verde1; 
1Instituto Oswaldo Cruz, Rio de Janeiro, Brazil, 2Federal University of Rio de Janeiro State, UNIRIO, Rio de Janeiro, Brazil.

Galectin-3, a β-galactoside binding lectin, is expressed in cells of the immune system such as macrophages and lymphocytes, modulating activation and cytokine production. Chagas’ 
disease, caused by the protozoan parasite Trypanosoma cruzi, is a public health problem, without effective vaccines and therapeutics. Here we evaluated the involvement of galectin-3 
in experimental T. cruzi infection. Wild-type (WT) and galectin-3 deficient (Gal-3-/-) mice were infected with T. cruzi (Tulahuén strain). Serum cytokine levels were determined by 
Cytometry Beads Assay. Lymphocyte numbers and phenotype were analyzed by flow cytometry in spleen and lymph nodes. Peritoneal macrophages were obtained from infected 
mice after 18 days post-infection. Our results showed that Gal-3-/- mice are more susceptible to infection than WT, with higher mortality rate and increased blood parasitemia. In 
addition, we observed a decrease in CD4+, CD8+ and CD19+ cell numbers in subcutaneous lymph nodes and in CD4+ and CD19+ cell numbers in the spleen of infected Gal-3-/- mice. The 
mesenteric lymph nodes didn’t present any significant differences in the total cell numbers between infected WT and Gal-3-/- mice. Analysis of the serum from infected Gal-3-/- mice 
showed a decrease in TH1 and TH2 cytokines secretion. Our data showed that infected Gal-3-/- macrophages are less effective in eliminating intracellular parasites than those of WT 
animals due to lower NO production. Our results suggest that galectin-3 is important in modulating the host response against T. cruzi, with implications for susceptibility to infection.
Financial support: FAPERJ, CNPq, IOC/FIOCRUZ

P.B.17.17
The influence of Human leucocyte antigen-G (HLA-G) and its murine functional homolog Qa2 during Trypanosoma cruzi infection

F. C. Dias1, C. T. Mendes-Junior2, M. C. Silva3, F. S. Tristao4, P. Moreau5, E. G. Soares6, A. Schmidt1, R. O. Dantas1, J. A. Marin-Neto1, J. S. Silva3, E. A. Donadi1; 
1Department of Medicine, Faculty of Medicine of Ribeirão Preto, University of São Paulo, Ribeirão Preto, Brazil, 2Departamento de Química, Faculdade de Filosofia, Ciências e Letras de 
Ribeirão Preto, Universidade de São Paulo, Ribeirão Preto, Brazil, 3Departamento de Bioquímica e Imunologia, Faculdade de Medicina de Ribeirão Preto, Universidade de São Paulo, Ribeirão 
Preto, Brazil, 4Departamento de Morfologia, Fisiologia e Patologia Básica, Faculdade de Odontologia de Ribeirão Preto, Universidade de São Paulo, Ribeirão Preto, Brazil, 5CEA, Institute of 
Emerging Diseases and Innovative Therapies, Research Division in Hematology and Immunology, Paris, France, 6Departamento de Patologia e Medicina Legal, Faculdade de Medicina de 
Ribeirão Preto, Universidade de São Paulo, Ribeirão Preto, Brazil.

Chagas disease affects approximately 10 million people mainly in Latin America. The immune regulation by the host seems to be an essential factor for disease evolution, and immune 
system inhibitory molecules such as HLA-G and its functional homolog Qa2 favor the maintenance of peripheral tolerance. Here, we designed a study encompassing the HLA-G 
tissue expression and HLA-G untranslated region (3’UTR) polymorphic site typing in patients presenting Chagas disease, stratified according to major clinical variants. In addition, 
we evaluated the transcriptional level of the H2-Q7/Q9 (Qa2), and other immunoregulatory H2-T23 (Qa1), CTLA-4 and PDCD1 (PD-1) genes in mouse (BALB/c and C57BL/6) affected 
tissues during experimental acute and early chronic infection caused by the CL strain of T. cruzi, and correlated the expression of these genes with other mediators of inflammation, 
including INF-γ, inducible nitric oxide synthase (NOS-2) and IL-10. Chagas disease patients exhibited a differential HLA-G 3’UTR susceptibility allele/genotype/haplotype patterns, 
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according to the major clinical variant (digestive/cardiac/mixed/indeterminate). HLA-G constitutive expression on cardiac muscle and colonic cells was decreased in chagasic tissues; 
however, no difference was observed for chagasic and non-chagasic esophagus tissues. The transcriptional levels of Qa2 and other anti- (CTLA-4, PDCD1, IL-10) and pro-inflammatory 
(INF-γ, NOS-2) genes were induced only during the acute T. cruzi infection in BALB/c and C57BL/6 mice. We present several lines of evidence indicating the role of immunomodulatory 
genes and molecules in human and experimental T. cruzi infection.

P.B.17.18
Trypanosoma cruzi infection through the oral route promotes a severe infection in mice

J. Barreto de Albuquerque1, D. Silva dos Santos1, A. R. Pérez2, L. R. Berbert1, E. de Santana van Vliet1, D. A. Farias de Oliveira1, O. Moreira1, E. Roggero2, C. E. de Carvalho Pinto3, J. Jurberg1, 
V. Cotta de Almeida1, O. Bottasso2, W. Savino1, J. de Meis1; 
1Oswaldo Cruz Foundation, Rio de Janeiro, Brazil, 2National University of Rosario, Rosario, Argentina, 3Federal Fluminense University, Niteroi, Brazil.

Oral transmission of Chagas disease has been documented in Latin American countries. Nevertheless, significant studies on its pathophysiology are largely lacking. The few studies 
investigating oral route disregard that inoculation in the oral cavity (Oral infection, OI) or by gavage (Gastrointestinal infection, GI) represent different pathways, yet both show 
parasitemia and heart parasitism during acute infection. Herein, BALB/c mice were infected (OI or GI) with 5x104 Trypanosoma cruzi trypomastigotes. OI mice displayed higher 
parasitemia and mortality rates than GI. Heart histopathology showed more extensive infiltrates in the GI mice, whereas hepatitis was more severe in OI, accompanied by higher 
Alanine Transaminase and Aspartate Transaminase serum contents. A differential cytokine pattern was also observed because OI mice presented higher pro-inflammatory cytokine 
(IFN-γ, TNF) serum levels than GI animals. RT-qPCR confirmed higher TNF, IFN-γ, as well as IL-10 expression in hearts from OI group compared with GI. Conversely, TGF-β and IL-
17 serum levels were greater in GI animals. Immunolabeling revealed macrophages as the main tissue source of TNF in infected mice. High mortality rate observed in the OI mice 
paralleled the TNF serum rise, with its inhibition by an anti-TNF treatment. Moreover, differences in susceptibility between GI versus OI mice were more clearly related to host 
response than to the effect of gastric pH on parasites, since infection in magnesium hydroxide-treated mice showed similar results. Overall, the present study provides conclusive 
evidence that the initial site of parasite entrance critically affects host immune response and disease outcome.
Financial support: IOC/FIOCRUZ, FAPERJ, CNPq

P.B.17.19
IL-17 is associates with protection in human visceral leishmaniasis

O. P. Singh1, N. Ansari2, R. Kumar1,3, S. Nylen4, D. Sacks2, S. Sundar1; 
1Institute of Medical Sciences, Banaras Hindu University, Varanasi, India, 2NIAID, National Institute of Health, Bethesda, MD, United States, 3National Institute of Technology, Rourkela, 
India, 4Karolinska Institute, Stockholm, Sweden.

Interleukin (IL)-10 has been implicated in the suppression of host immunity in human visceral leishmaniasis (VL). We have identified IL-27 and IL-21 in differentiation and expansion 
of antigen-specific IL-10 producing T cells in VL. Studies in mice have demonstrated that IL-27 can inhibit the differentiation of Th17 cells involved in autoimmunity and pathogenic 
responses to infection. We investigated whether IL-17 is associated with human VL. Active VL were not associated with up-regulation of IL-17 or RORγT mRNA in spleen cells, however 
significantly elevated mRNA levels of both subunits of IL-23, IL-12p19 and IL-12p40 were detected in post treated VL splenic biopsies compared to active patients. IL-17 and IFN-γ 
was elevated in plasma samples of cured VL which was further enhanced with soluble leishmania antigen (SLA) stimulation. IFN-γ neutralization does not affect IL-17 levels in whole 
blood cells of active VL as well as in 6 months cured VL. Analysis of Th17 cytokine response by whole blood culture from subjects in a cohort of endemic healthy individuals who were 
protected against VL (Quantiferon positive endemic healthy) showed that IL-17 was strongly associated with protection against VL. Recombinant IL-17 (rhIL-17) and rhIFN-γ induces 
TNF-α mRNA and down regulate IL-10 mRNA in monocyte derived macrophages infected with L. donovani amastigote. Our results strongly suggest that, along with Th1 cytokines, 
IL-17 play major role in human protection, and that any defect in Th17 differentiation may pose the risk of VL.

P.B.17.20
Monocytes in Indian Visceral Leishmaniasis demonstrated an IL-10 driven polarization

S. Roy1, D. Mukhopadhyay2, S. Mukherjee2, R. P. Goswami3, N. Pramanik3, S. K. Guha3, B. Saha3, M. Chatterjee2; 
1German Leprosy and TB Relief Association – India (GLRA-India), Kolkata, India, 2Institute of Post Graduate Medical Education and Research, Kolkata, India, 3School of Tropical Medicine, 
Kolkata, India.

Introduction: Leishmania donovani, the causative organism of Visceral Leishmaniasis (VL) deviously modulates host monocyte-macrophages to ensure its survival. Monocytes 
demonstrated an impaired oxidative burst and antigen presentation, suggesting their polarization towards alternative activation or deactivation. However, clinical studies delineating 
the functional status of monocytes remain ill defined, and for monocyte polarization, inter-species extrapolation of data is not recommended. Accordingly, this study aimed to 
establish the functionality of monocytes that ensure disease progression.
Materials and Methods: Circulating levels of IL-4, IL-10, IL-13, and soluble CD163 (sCD163) were measured by ELISA; chemokines CCL17, CCL22 and CXCL13 were measured by a 
multiplex assay. The frequency of CD163+ and CD206+ monocytes were measured by Flow Cytometry, plasma arginase activity by spectrophotometry along with mRNA expression of 
CD163, heme oxygenase (HO-1), PPAR-γ and arginase I in peripheral blood mononuclear cells.
Results: Patients with VL demonstrated raised plasma levels of IL-4, IL-10 and IL-13 indicating a microenvironment conducive for alternative activation of macrophages. The classical 
markers of alternative activation, downstream to IL-4 and IL-13 signaling [PPAR-γ, arginase I, CD206, CCL22 and CCL17] remained unchanged whereas markers downstream to IL-10 
signaling [CD163, HO-1 and CXCL13] were increased.
Conclusion: Despite the presence of established priming stimuli for alternative activation namely IL-4, IL-10 and IL-13, monocytes of patients with VL demonstrated a selective 
increase in expression of markers secondary to IL-10 signaling, indicating that in VL, an ‘atypical’ alternative activation of monocytes occurs.

P.B.17.21
PI3Kγ/AKT1 signaling in macrophages is essential for resistance against Trypanosoma cruzi infection

T. M. Cunha1, M. Silva1, K. Lyroni2, T. S. Medina1, G. K. Silva1, J. C. Alves-Filho1, E. Hirsch3, F. Q. Cunha1, C. Tsatsanis2, J. S. Silva1; 
1University of Sao Paulo, Ribeirao Preto, Brazil, 2University of Crete, School of Medicine, Crete, Greece, 3University of Turin, Turin, Italy.

The phosphatidylinositol-3-kinases (PI3Ks) are a family of lipid kinases that plays a crucial role in several cellular processes including survival and proliferation. PI3Kγ is activated 
by G protein-coupled receptors, involved in the signaling of chemotactic factors driving leukocytes migration and activation. In this study, we evaluated the role of PI3Kγ during 
experimental infection by the protozoan parasite T. cruzi in C57BL/6 WT mice, a great model of cardiac inflammation. T. cruzi infection causes an increase in PI3Kγ expression and 
activation in the heart tissue. Although there is no difference in the blood parasitemia between WT and PI3Kγ-/- mice, all PI3Kγ-/- mice died until day 25 after infection, whereas the 
WT remained alive after 30 days. PI3Kγ-/- mice also showed greater inflammation, parasitism and lesion in the heart tissue. Interestingly, in the absence of PI3Kγ, the heart tissue 
express higher levels of iNOS enzyme after infection compared with WT mice, but the expression of arginase I (ARG1) is also higher compared with WT mice. Mice deficient in PI3Kγ 
activity (PI3KγKD/KD) have the same phenotype. WT bone marrow transfer to PI3Kγ-/- mice reversed their susceptibility. Further, AKT1 deficiency in macrophages (LysMCre+AKT1fl/
fl mice) increase susceptibility to T. cruzi. In vitro stimulated macrophages from PI3Kγ-/- mice with T. cruzi and IFN-γ fail to produce NO and to kill the parasite compared with 
macrophages from WT mice. These results indicate that PI3Kγ probably helps in the microbicidal mechanisms of macrophage, which is important to kill intracellular parasite.

P.B.18 Primary Immunodeficiencies - Part 2

P.B.18.01
Targeted panel re-sequencing for primary immunodeficiencies

N. Frede1, K. Huebscher1, J. Rojas1, A. Bullashevska1, B. Grimbacher1,2; 
1Center for Chronic Immunodeficiency, Freiburg, Germany, 2University College London, London, United Kingdom.

Introduction: Primary immunodeficiencies (PIDs) constitute a heterogeneous group of disorders. To date, approximately 300 distinct genetic defects have been identified with the 
number steadily growing. A timely diagnosis has been shown to be associated with a significantly better prognosis and genetic analysis plays an increasingly important role in the 
work-up of PID patients. Due to the genetic heterogeneity of PIDs novel sequencing technologies constitute an ideal platform for the analysis of PID patients.
Materials and Methods: We have established targeted next-generation panel re-sequencing relying on Agilent’s HaloPlex technology for Target enrichment combined with Illumina’s 
MiSeq system for sequencing. In particular, we have developed a panel for CVID/agammaglobulinemia comprising 95 genes, a second gene panel for hyper-IgE syndromes (HIES)/
chronic mucocutaneous candidiasis (CMC)/chronic granulomatous disease (CGD) with 40 genes as well as a 65-gene panel for inflammatory bowel diseases (IBD)/enteropathies.
Results: To date, more than 350 patients have been analysed revealing 77 confirmed disease-causing mutations in known disease genes. Furthermore, a number of variants in 
previously unpublished candidate genes have been identified, necessitating further work-up. The average reading depth amounted to 766 reads and 98 % of the target regions were 
covered at least 20 times. All detected disease-causing mutations have been confirmed by Sanger sequencing.
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Conclusions: Employing a targeted re-sequencing panel proved to be a very time- and cost-efficient, yet reliable, method for the establishment a genetic diagnosis. Overall, a genetic 
diagnosis could be made in 22% of investigated patients.

P.B.18.02
A novel NFKB2 mutation modulates the canonical and noncanonical NFκB pathways

Y. Liu1,2, M. A. Ibrahim1; 
1King’s College Hospital NHS Foundation Trust, London, United Kingdom, 2Viapath, London, United Kingdom.

Common variable immunodeficiency (CVID) is a heterogeneous primary immunodeficiency disorder. A few of single gene defects have been associated with CVID in approximately 
20% of patients. Recently we identified a novel germline mutation within the c-terminal region of NF KB2 gene (c.2593_2600delGACAGTGC), which leads to defective processing of 
the NFκB2 protein. Here, we investigate the effects of this mutation on the interaction of canonical and noncanonical NFκB signalling.
Epstain-Barr-Virus transformed lymphoblastoid cell lines (LCLs) from both patient and her healthy sibling were used to study the NFκB pathway. We demonstrated that the nuclear 
levels of p52 and Rel B from the patient’s LCLs were markedly decreased compared to control, both before and after CD40L stimulation. The nuclear level of c-Rel from patient’s 
LCLs was increased compared to control. However, unlike control, there was no further nuclear c-Rel induction in patient’s LCLs after CD40L stimulation. We further investigated the 
DNA-binding capacity of NFκB family members with the TransAM analysis, and confirmed that the basal levels of DNA-binding capacity of p52 and Rel B from patient’s LCLs were 
significantly reduced to 39±9% and 24±8% of control, respectively. However, c-Rel DNA-binding capacity in patient’s LCLs was significantly decreased compared to control. More 
interestingly, the IkBα level was significantly reduced in patient’s LCLs, compared to control.
This is the first study to investigate effects of the NFKB2 mutation on cross-talk between canonical and noncanonical NFκB pathways. These changes could account for the 
characteristic phenotype of patients carrying this mutation.

P.B.18.03
Lymphocyte subsets in healthy adult individuals; determination of reference values

I. Ogulur, D. Cicekkoku, S. Baris, E. Karakoc-Aydiner, A. Ozen, I. Barlan; 
Marmara University, Istanbul, Turkey.

Background: In order to classify the patients with primary immunodeficiency disease (PID) the analysis of lymphocyte subsets is a valuable tool. Reference values obtained from healty 
control group are needed for immunophenotyping performed by flow cytometer. In tis study, reference values of T, B and NK cells and their subsets were determined in healty adults.
Methods: Peripheral blood samples from healty adults without warning signs of PID and chronic disease (n=20) were collected. Subsequently, the samples split into four panel 
fractions (100µl each) and premixed four-color antibody coctails were incubated. In the evaluation, (i) general lymphocyte subgroups, (ii) B-cell subgroups, (iii) CD4+ subgroups, (iv) 
CD8+ subgroups, (v) recent thymic emigrants (RTE) measured by flow cytometry. BD FACS CellQuest Pro software was used for data analysis and calculation of quadrant statistics 
(mean values, standart error of mean and percentale ranges).
Results: Staining results with cell surface of whole blood lymphocytes: (i) general lymphocyte subgroups, including CD3+ T, CD4+ T, CD8+ T, CD19+ B, CD16+56+ NK cells were 
determined. Subsequently, the analysis of (ii) naive, class switched/nonswitched, memory, effector, transitonal B cells and plasmoblasts; (iii) (iv) naive, central memory, effector, 
effector memory CD4 and CD8 cells were provided. Lastly, (v) α/β and γ/δ-T cells’ and RTE in CD4 cells’ percentage and absolute numbers were determined.
Conclusion: Our results indicate the distribution of 20 healty adult controls’ lymphocyte cell subsets. Due to increased innovation in clinical immunology, detailed immunophenotyping 
analysis are needed. Data obtined in this study will benefit in the patient assessment.

Reference values of lymphocyte subgroups in healty controls

Percentage (mean±SE) Absolute number (mean±SE)

ALC 
CD3+ T 
CD3+ CD4+ T 
CD3+ CD8+ T 
CD4+ CD45RA 
CD4+ CD45RO 
CD8+ CD45RA 
CD8+ CD45RO 
CD19+ B 
CD16-56+ NK 
Naive B 
Switched memory B 
Nonswitched memory B 
Active B 
Transitional B 
Plasmoblasts 
Naive CD4 
Central memory CD4 
Effector memory CD4 
Exhausted CD4 
Naive CD8 
Central memory CD8 
Effector memory CD8 
Exhausted CD8 
α/β TCR 
γ/δ TCR 
Double negative 
RTE 
CD3+ HLADR

- 
76,6±4,4 
46,6±5,7 
26,7±5,8 
393±140 
58,7±8,9 
54,6±9,7 
42,7±10,6 
9,42±3,3 
10,2±3,2 
56,1±9 
21,3±4,8 
19,5±6,3 
3,8±1,7 
0,65±0,78 
1,88±0,8 
46,9±9,2 
41,8±8,4 
6,7±2,4 
4,6±3,2 
42,3±9,9 
6,6±3,2 
19,9±9,6 
31,2±10,8 
93,9±2,1 
5,6±2,1 
1,3±0,5 
12,6±3,6 
3,6±1,5

2209±386 
1698±336 
1059±268 
576±155 
38±11,6 
663±218 
314±109 
249±72 
210±80 
226±80 
113±44 
45±20 
44±29 
9±5 
1±1 
4±2 
491±140 
453±190 
56±17 
51±37 
231±95 
37±16 
104±39 
168±82 
1598±314 
91±43 
22±13 
124±63 
61±39

P.B.18.04
Disease-targeted sequencing: A potent next-generation sequencing approach successfully employed to identify disease causing mutations in primary immunodeficiencies 
(PIDs)

A. Krolo1, T. Hirschmugl1, I. Bilic1, B. Erman2, J. Arora1, M. Schuster1, K. Boztug1,3; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Department of Pediatric Pathology, Hacettepe University Faculty of Medicine, Ankara, 
Turkey, 3Department of Pediatrics and Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

Simultaneous screening of several hundred genes for disease-causing mutations is no longer a future perspective. The development of high-throughput sequencing methods has 
revolutionized genomic research by exponentially increasing the sequencing capacity at competitive price. While exome- and genome-wide approaches are increasingly used for 
discovering disease-causing mutations, target enrichment strategies offer an array of advantages for diagnosing genetically heterogeneous disorders. Superior on-target coverage, 
short sample processing time, multiplexing strategies and simplified data interpretation are major advantages that put targeted enrichment analysis forward as our method of choice 
for identifying rare variants in PID patients. Additionally, the flexibility of the customized gene panel design allows constant incorporation of the novel disease-causing candidates.
We have developed a gene panel that contains all known PID-causing genes according to the latest IUIS classification and the additional suspected candidates. Here we show the 
analysis of a representative data-set and discuss methods to optimize target region coverage. This cohort of 112 PID samples comprises of 46 samples clinically diagnosed as SCIDs, 
62 heterogeneous PIDs and 4 controls with previously identified variants. All 4 control variants were detected, confirming the validity of the method. Notably, we successfully 
identified disease related variants in 35% of SCID and 25% of remaining PID samples. Intriguingly, we also identified variants in several seldom-reported genes that are typically not 
screened for. Our experience shows that NGS-based targeted enrichment methods have all potential to become a standard tool in genetic diagnostics superior to both conventional 
and genome/exome sequencing.
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P.B.18.05
Broad spectrum antibodies to self-antigens and cytokines in RAG deficiency

J. E. Walter1,2, L. B. Rosen3, K. Csomos1, J. M. Rosenberg4, B. Ujhazi1, K. Chen5, Y. Lee2, W. Al-Herz6, J. Puck7, S. De Ravin8, A. R. Gennery9, R. S. Abraham10, M. J. Butte11, M. Adeli12, C. 
Cancrini13, B. T. Costa-Carvalho14, T. Niehues15, C. Schuetz16, T. Kuijpers17, R. Geha2, S. M. Holland3, M. Reche18, P. Utz19, S. K. Browne3, L. D. Notarangelo2,20; 
1Pediatric Allergy & Immunology and the Center for Immunology and Inflammatory Diseases, Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States, 
2Division of Immunology, Boston Children’s Hospital, Boston, MA, United States, 3Laboratory of Clinical Infectious Diseases, NIAID, NIH, Bethesda, MD, United States, 4) Department 
Medicine, Division of Immunology and Rheumatology, Stanford University, Stanford, CA, United States, 5Division of Allergy, Immunology & Rheumatology, Department of Pediatrics, 
University of Utah, Salt Lake city, UT, United States, 6Pediatric Department, Faculty of Medicine, Kuwait University, Kuwait, Kuwait, 7Pediatric Allergy Immunology and Blood and Marrow 
Transplant Division, University of California, San Francisco, CA, United States, 8Laboratory of Host Defenses, National Institutes of Allergy and Infectious Diseases, NIH, Bethesda, MD, 
United States, 9Department of Pediatric Immunology and Institute of Cellular Medicine, Newcastle upon Tyne Hospitals, Newcastle, United Kingdom, 10Department of Laboratory Medicine 
and Pathology, Mayo Clinic, Rochester, MN, United States, 11Department of Pediatrics, Division of Allergy, Immunology, Rheumatology, Stanford University, Stanford, CA, United States, 
12Pediatrics Department, Weill Cornell Medical College, Hamad Medical Corporation, Qatar, Qatar, 13University Department of Paediatrics, Bambino Gesù Children’s Hospital IRCCS, Rome, 
Italy, 14Federal University of São Paulo, São Paulo, Brazil, 15Centre for Child Health and Adolescence, Helios Klinikum Krefeld Academic Hospital, Heinrich Heine University of Düsseldorf, 
Düsseldorf, Germany, 16Department of Pediatrics and Adolescent Medicine, University Hospital Ulm, Ulm, Germany, 17Emma Children’s Hospital, Academic Medical Center, Amsterdam, 
Netherlands, 18Immunodeficiency Clinic, Medical Outpatient Unit and Immunodeficiency Lab, Department of Biomedicine, University Hospital, Basel, Switzerland, 19Department Medicine, 
Division of Immunology and Rheumatology, Stanford University, Stanford, CA, United States, 20Harvard Stem Cell Instit

Introduction: Patients with mutations of the Recombination Activating Genes (RAG) may present with diverse clinical phenotypes ranging from severe combined immune deficiency 
(SCID) to autoimmunity and inflammation. However, the incidence and extent of immune dysregulation in RAG-dependent immunodeficiency has not been studied in detail.
Materials and Methods: Utilizing a cohort of patients and mouse model of Rag deficiency we investigate serum autoantibody profile for candidate biomarkers and mechanisms of 
immune dysregulation.
Results: In this multicenter study, we demonstrate that patients with hypomorphic RAG mutations, especially those with delayed-onset combined immune deficiency and 
granulomatous/autoimmune manifestations (CID-G/AI) produce a broad spectrum of autoantibodies. Clinically significant levels of neutralizing anti-IFN-α or IFN-ω antibodies 
were detected in CID-G/AI patients with a history of severe viral infections. This anti-cytokine autoantibody profile has not been observed in a wide selection of other primary 
immunodeficiencies. To test the hypothesis that recurrent or chronic viral infections may precipitate or aggravate immune dysregulation in RAG-deficient hosts, we repeatedly 
challenged rag1S723C/ S723C mice (a model of leaky SCID) in vivo with Toll-like receptor (Tlr)-3, -7/8, and -9 agonists, and found that this treatment elicits production of multiple 
autoantibodies.
Conclusions: Altogether, our data demonstrate that immune dysregulation is an integral aspect of RAG-associated immunodeficiency, and that its phenotypic expression may be 
modulated by environmental triggers.

P.B.18.06
The extended clinical phenotype and the search for modifiers in patients with CTLA4 germline mutations

C. Schwab1, D. Schubert1, N. Frede1, A. Bulashevska1, M. Kanariou2, C. Speckmann1, D. Wolff3, T. Giese4, H. Lorenz4, K. Warnatz1, M. Seidl1,5, G. Dückers6, F. Emmerich7, P. Fisch5, A. Franke8, 
B. Grimbacher1; 
1CCI (Center for Chronic Immunodeficiency), University Medical Center Freiburg, Freiburg, Germany, 2Department of Immunology and Histocompatibility, “Aghia Sophia” Children’s 
Hospital, Athens, Greece, 3Department of Transplantation, University Hospital Regensburg, Regensburg, Germany, 4Institute for Immunology and Serology, University Hospital Heidelberg, 
Heidelberg, Germany, 5Department of Pathology, University Medical Center Freiburg, Freiburg, Germany, 6HELIOS Children’s Hospital Krefeld, Krefeld, Germany, 7Institute for Cell and Gene 
Therapy, University Medical Center Freiburg, Freiburg, Germany, 8Institute of Clinical Molecular Biology, Christian-Albrechts University of Kiel, Kiel, Germany.

Introduction: CTLA4 germline mutations in humans may lead to a complex immune dysregulation and immunodeficiency syndrome; however, their penetrance is approximately 70% 
and the expressivity is variable.
Our goal is to better describe the clinical phenotype of CTLA-4 deficiency and to determine factors modifying the appearance of clinical symptoms in symptomatic mutation carriers.
Materials and Methods: Patients suspected of having CTLA-4 deficiency were assessed by a detailed clinical scoring form and sequenced for possibly damaging mutations in all four 
coding exons of the CTLA4 gene.
Moreover, exposure to different viral pathogens was assessed and we tested the hypothesis whether somatic CTLA4 mutations or reversions of the germline CTLA4 mutations have 
occurred. Furthermore, the HLA-locus was typed, as CVID (Common Variable Immunodeficiency) has been reported to have an HLA-association. Additional genetic mutations 
affecting CTLA4 signaling are being analyzed and we wish to explore the possible existence of epigenetic modifiers.
Results: We have compiled the largest known CTLA4 cohort of currently 36 confirmed CTLA4 mutations carriers. Our search for possible modifiers showed no segregation with the 
serostatus of the viral pathogens EBV, CMV and ParvovirusB19. No somatic mutations or reversions in CD4 T cell DNA and no segregation with the following HLA-loci: HLA-A; HLA-B; 
HLA-C; HLA-DRB1; HLA-DQB could be identified.
Conclusion: The large CTLA4 cohort gives us a better understanding of the clinical phenotype resulting from CTLA4 germline mutations and may help to identify personalized 
treatment strategies for patients. However, the detailed biological pathophysiology and modifying factors still need to be identified.

P.B.18.07
Lethal influenza virus A H1N1 infection in two relatives with autosomal dominant GATA-2 deficiency

I. Sologuren1, M. Martínez-Saavedra1, J. Solé-Violán2, E. Betancor3, S. Zhang4, I. Casas5, J. Pestano3, E. Herrera-Ramos1, C. Pérez6, M. Ciancanelli4, M. López-Rodríguez1, N. Franco7, J. Ruiz-
Hernández8, J. Ferrer2, M. Álvarez Fernández7, J. Bustamante9,10,11, M. Martínez-Gallo12, R. Colobran13,14, J. Casanova4,15,16, C. Rodríguez-Gallego17; 
1Immunology Department. Gran Canaria Dr. Negrín University Hospital, Las Palmas de Gran Canaria, Spain, 2Intensive Care Unit. Gran Canaria Dr. Negrín University Hospital, Las Palmas 
de Gran Canaria, Spain, 3Biochemistry, Molecular Biology, Physiology, Genetics and Immunology Department, School of Medicine, University of Las Palmas de Gran Canaria, Las Palmas de 
Gran Canaria, Spain, 4St Giles Laboratory of Human Genetics of Infectious Diseases, The Rockefeller University, New York, NY, United States, 5National Influenza Center-Madrid, National 
Center of Microbiology, Madrid, Spain, 6Microbiology Department. Gran Canaria Dr. Negrín University Hospital, Las Palmas de Gran Canaria, Spain, 7Intensive Care Unit, Mostoles University 
Hospital, Madrid, Spain, 8Internal Medicine Department, Gran Canaria Dr. Negrín University Hospital, Las Palmas de Gran Canaria, Spain, 9Laboratory of Human Genetics of Infectious 
Diseases, Necker Branch, INSERM U1163, Necker Hospital for Sick Children, Paris, France, 10Paris Descartes University, Imagine Institute, Paris, France, 11Center for the Study of Primary 
Immunodeficiencies, Necker Hospital for Sick Children, AP-HP, Paris, France, 12Immunology Department, Vall d`Hebrón University Hospital, Barcelona, Spain, 13Immunology Division, 
Hospital Universitari Vall d’Hebron (HUVH). Vall d’Hebron Research Institute (VHIR), Barcelona, Spain, 14Deparment of Cell Biology, Physiology and Immunology, Universitat Autònoma de 
Barcelona (UAB), Barcelona, Spain, 15Laboratory of Human Genetics of Infectious Diseases, Institut National de la Santé et de la Recherché Médicale, U980, Paris, France, 16University Paris 
Descartes, Necker Medical School, Paris, France, 17Immunology Department, Son Espases University Hospital, Palma de Mallorca, Spain.

Introduction: Patients with GATA-2 deficiency may suffer from mycobacterial, viral and fungal infections. Risk of myelodisplastic syndrome and acute myeloid leukemia is increased. 
Partial penetrance may occur.
Results: P1 (father) and P2 (son) died due to H1N1pdm infection at 54 and 30 year-old respectively with no history of severe infections. P3 (daughter) died due to infectious 
complications at 20 year-old. P1 had absent peripheral NK and CD20+ B-cells, low CD4+ T-cells, and increased CD3+CD56+ and CD3+CD57+ T-cells. Previous studies of P1, P2 and P3 at 43, 
21 and 13 year-old, respectively, showed similar results, although P2 had normal numbers of CD3-CD56+ cells. The three patients had monocytopenia. P1 had a deficiency of regulatory 
T cells. Nearly normal CD19+ B-cells were seen in P1 during the flu episode, all with plasmacytoid (CD19lowCD20-CD27+++CD24-CD38+++IgD-IgM-) phenotype. P1 exhibited normal titers 
of H1N1pdm-neutralizing antibodies in spite of absent B-cells for at least 14 years. He had highly increased IFN-gamma-producing T-cells, IFN-γ production and serum IFN-gamma-
mediated cytokines during H1N1pdm infection. Spectrotyping analysis of IGH and TCRG from P1 showed a pauciclonal pattern. Blood from P1 and P3 showed no TRECs since they 
were 35 and 18 year-old respectively.
Conclusions: GATA-2 deficiency and IRF-7 deficiency are the only described primary immunodeficiencies associated with lethal influenza virus infection. T-cells are more affected than 
previously thought. P1 did not suffer from severe infections despite long-lasting complete B-cell and NK-cell deficiency and absent T-cell thymic output: GATA2-deficient patients may 
live for a long time off one’s immunological memory.

P.B.18.08
De novo inflammatory bowel disease after early cord blood hematopoietic stem cell transplant in an infant with X-linked SCID

B. Derfalvi1, J. V. Limbergen1, G. Mahdi1, M. McHenry1, A. C. Issekutz1, E. Haddad2, M. Duval2, T. B. Issekutz1; 
1Dalhousie University/IWK Health Centre, Halifax, NS, Canada, 2CHU Sainte-Justine, Montreal, QC, Canada.

X-linked SCID with c.854G>A mutation in the IL2Rec common gamma chain gene was diagnosed in a male infant prenatally. His mother was a known carrier based on her brother, 
who had SCID. Cord blood analysis of our patient showed CD3+0%, CD4+0%, CD8+0%, CD19+69% and CD16+CD56+0.8% lymphocyte subsets. He received hematopoietic stem 
cell transplant (HSCT) with reduced intensity conditioning at 5 weeks of age from an HLA identical cord blood donor. Post-transplant course was complicated by cyclosporine 
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nephropathy, neutropenia and Respiratory Syncytial Virus infection but all resolved with appropriate treatment. From 7 months of age he had intermittent bloody diarrhea, anaemia 
and poor weight gain. Sigmoidoscopy revealed colitis with acute and chronic granulation without graft-versus-host disease (GVHD) on biopsy. Metronidazole was started for 
treatment of the suspected new disease entity called ‘cord colitis syndrome’ with some improvement. Stool metagenomic studies have been initiated to assess for Bradyrhizobium 
enterica. Skin biopsy for erythematous rash ruled out GVHD. Colonoscopy at 11 months revealed extensive colitis with sigmoid stricture, lymphonodular hyperplasia and ulceration, 
consistent with Inflammatory Bowel Disease. Fecal calprotectin was highly elevated. Infectious workup was negative. T cell subsets were normal, chimerism revealed T cells 100%, 
but neutrophils 25% and B cells 85% donor. Remission was achieved with oral prednisone and maintained with sulfasalazine. Unique post-HSCT de novo IBD on immunosuppressive 
therapy might results from abnormal mucosal immune responses to altered gut microbiota and/or due to dysregulated residual recipient granulocytes missing functional common-γ 
chain, an essential component of several cytokine receptors.

P.B.18.09
Mutations in the non-homologous end-joining component XRCC4: a new PID without immunodeficiency

H. IJspeert1, J. E. Murray2, H. Kok1, A. Jackson2, G. Stewart3, L. Bicknell2, M. van der Burg1; 
1Erasmus MC, Rotterdam, Netherlands, 2University of Edinburgh, Edinburgh, United Kingdom, 3University of Birmingham, Birmingham, United Kingdom.

Introduction: Non-homologous end joining (NHEJ) is a key cellular process ensuring genome integrity. Mutations in NHEJ components have been
identified, often associated with severe combined immunodeficiency, consistent with the requirement for NHEJ during V(D)J recombination. In contrast, we have recently found that 
biallelic mutations in LIG4 can also
be found in patients microcephalic primordial dwarfism (MPD).
Methods: Five MPD patients were subjected to molecular analysis of NHEJ components. The genetic results were supported by biochemical, cellular and immunological data. 
Sensitivity towards ionizing radiation was determined using a clonogenic survival assay. To determine residual V(D)J recombination activity, the mutants were tested in an in vitro 
recombination assay. The antigen receptor repertoire was analysed by next generation sequencing.
Results: Biallelic mutations were identified in the NHEJ gene XRCC4 all patients. Biochemical and patient cell studies demonstrated that mutations reduce XRCC4 levels consequently 
reducing LIG4 activity. NHEJ repair of double-strand breaks and cell survival were impaired as well as in vitro V(D)J recombination . Similarly, immunoglobulin junctional diversification 
was impaired. However, immunoglobulin levels were normal, and patients lacked overt signs immunodeficiency.
Conclusion: In this study we show that mutations in XRCC4 result in MPD without signs of immunodeficiency. We do not exclude that other XRCC4 mutations can result in 
immunodeficiency. Hence, mutations in different NHEJ proteins result in a phenotypic continuum, from SCID to extreme growth failure, with downstream pathway components 
redominantly exhibiting growth deficits, reflecting differential developmental requirements for growth and immunity.

P.B.18.10
Mitogen-induced proliferative capacities of pediatric immune deficiency patients following bone marrow transplantation

U. C. Kucuksezer1, I. Tahrali1, S. Nepesov2, A. Yesilipek3, G. Deniz1, Y. Camcioglu2; 
1Istanbul University, Institute of Experimental Medicine, Dept. of Immunology, Istanbul, Turkey, 2Istanbul University, Cerrahpasa Faculty of Medicine, Dept. of Pediatrics, Istanbul, Turkey, 
3Bahcesehir University, Faculty of Medicine, Dept. of Pediatrics, Istanbul, Turkey.

Introduction: Primary immune deficiencies are a group of rare disorders, mainly affecting pediatric patients. Bone marrow transplantation is required for therapy. Determination of 
cellular responses are required for timing of vaccination. Carboxy fluorescein succinimidyl diester (CFSE) is a cellular stain, widely used in measurement of proliferative capacity.
This study aims to investigate proliferative capacities of pediatric bone marrow transplant recipients with primary immune deficiency.
Materials and methods: Peripheral blood mononuclear cells (PBMC) were isolated from freshly heparinized blood samples of patients after 1 year of transplantation, and also from 
healthy subjects. Cells were stained with CFSE and stimulated with polyclonal activators; anti-CD2, -CD3 and -CD28 (CD-mix) as well as phytohemaglutinin (PHA) and total, CD4+ and 
CD19+ lymphocyte proliferations were investigated on day +5 of cell culture.
Results: Cut-off values established from healty controls (n=15) were used for comparative evaluation of proliferative capacity of patients (n=43). 26 patients had normal proliferation 
values of total PBMCs, CD4+ T cells and CD19+ B cells, with no statistical significance when compared to values of healthy controls. 17 patients were non-responsive to mitogens at 
various degrees. Of them, 41.2% were non-responsive to PHA, 29.4% were non responsive to CD-mix and 29.4% were non-responsive to both mitogens.
Conclusions: Our results show re-gaining of proliferative capacity in primary immune deficiency patients after bone marrow transplantation, which may be adequate for 
determination of vaccination time points. CFSE dilution by flow cytometry becomes a conformable tool for determining success of bone marrow transplant in immunological aspect.

P.B.18.11
Leaky RAG deficiency in adult patients with impaired antibody production against bacterial polysaccharide antigens

C. B. Geier, K. M. Sauerwein, A. Piller, A. Linder, M. M. Eibl, H. M. Wolf; 
Immunologische Tagesklinik, Wien, Austria.

Loss of function mutations in the recombination activating genes RAG1 and RAG2 have been reported to cause a T-B-NK+ type of severe combined immunodeficiency. In addition 
identification of hypomorphic mutations in RAG1 and RAG2 has led to an expansion of the spectrum of disease
Herein we describe a novel presentation of leaky RAG1 and RAG2 deficiency in two unrelated adult patients with impaired antibody production against bacterial polysaccharide 
antigens. Clinical manifestation included recurrent pneumonia, sinusitis, otitis media and in one patient recurrent cutaneous vasculitis. Both patients harbored a combination of a 
null mutation on one allele with a novel hypomorphic RAG1/2 mutation on the other allele. One of these novel mutations affected the start codon of RAG1 and resulted in an aberrant 
gene and protein expression. The second novel RAG2 mutation leads to a truncated RAG2 protein, lacking the C-terminus with intact core RAG2 and reduced VDJ recombination 
capacity as previously described in a mouse model. Both patients presented with severely decreased numbers of naïve CD4+ T cells and defective T independent IgG responses to 
bacterial polysaccharide antigens, while T cell-dependent IgG antibody formation was intact. We employed TCR Vβ spectratyping to assess the clonality of the TCR repertoire in 
one patient and observed no restriction of the TCR repertoire. In vitro IgG production was markedly reduced in one patient while IgM production was comparable to the controls. In 
conclusion, hypomorphic mutations in genes responsible for SCID should be considered in adults with predominantly antibody deficiency.

P.B.18.12
B-regulatory cells in CVID patients

M. Vlkova1, J. Nechvatalova1, O. Ticha1, J. Litzman1, T. Kalina2; 
1Department of Clinical Immunology and Allergology, St Anne’s University Hospital and Faculty of Me, Brno, Czech Republic, 2CLIP - Childhood Leukemia Investigation Prague, Department 
of Pediatric Hematology and Oncology, 2nd Medical Faculty, Charles University Prague and University Hospital Motol, Prague, Czech Republic.

Introduction: B-regulatory cells (Breg-cells) were described in human as B-cells with the phenotype CD19+CD24++CD38++IL10+. This phenotype comprises the highest fraction of 
IL-10-producing B-cells upon CD40 stimulation in human peripheral blood in healthy individuals. Breg-cells suppress production of TNFα+ and IFNγ+ by CD4+T-cell. CD40 signalling is 
pivotal for the generation and function of Breg-cells. Defect of CD40 ligand expression on T-cells was described in CVID patients. For these reasons we have examined the number and 
function of Breg-cells in CVID patients.
Patients and methods: We have investigated the production of IL-10+ in B-cells, expression of CD40L on CD4+T-cells and intracellular production TNFα+IFNγ+CD4+ T-cells in 28 CVID 
patients and 24 healthy controls after stimulation of purified plate-bound CD3-monoclonal antibody for 72 hours.
Results: When comparing CVID patients with healthy controls the frequency of IL-10 positive B-cells and frequency of Breg-cells were decreased in CVID patients (p = 0,0006 and 
p<0,0001, respectively). We have found an increased frequency of CD4+CD40L+T-cells in patients with CVID, so the lack of CD40L cannot be the reason for the decrease in Breg-cells. 
Moreover we detected negative correlations between percentage of Breg-cells and frequencies of TNFα+IFNγ+CD4+T cells (p=0,0012, R= -0,6314) in group of CVID patients. We did 
not find these correlations in the control group.
Conclusion: Failure of Breg- cell responses would explain the T-cell defects leading to abnormal/chronic T-cell activation, pointing to B-cells as the culprit in the immunodeficiency and 
dysregulation characteristics of CVID.
This work was supported by grant NT1327-4/2012 from the Czech Ministry of Health.

P.B.18.13
First degree relatives of individuals with IgA deficiency are at manyfold risk of having IgA deficiency

A. L. Lemarquis1, H. K. Einarsdóttir2, I. Jónsdóttir2,3, B. R. Ludviksson2; 
1Department of Immunology, Landspitali - The National University Hospital of Iceland,, Reykjavík, Iceland, 2Department of Immunology, Landspitali - The National University Hospital of 
Iceland., Reykjavík, Iceland, 3deCODE Genetics/AMGEN, Reykjavík, Iceland.

Introduction: Selective IgA deficiency (sIgAD) is the most common primary immune deficiency affecting 1:600 individuals. These individuals and their first degree relatives are at 
manifold increased risk of developing various autoimmune diseases. Our aim is to describe the familiarity of sIgAD in the Icelandic population and its association with autoimmunity.
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Materials and Methods: 136 known Icelandic sIgAD individuals where evaluated for familial aggregation. sIgAD individuals were found to have 880 first degree relatives and of these 
167 first degree relatives were found in deCode genetics serum databank. IgA levels were measured using nephelometry and individuals with IgA ≤ 0,78g/L further assessed for IgG 
and IgM levels.
Results: Many Icelandic families with IgAD where identified and analyzed. No clear pattern of inheritance has been found but further analysis of other family member is being done. 
5,3% of 1° degree relatives of sIgAD individuals had under normal limit of IgA. Of these with low values three where found to be deficient, or IgA< 0,07g/L. Only one had a selective 
deficiency but two had low IgG and IgM as well. One individual had low IgA without being deficient with low IgG and IgM.
Discussions: These results implement the role of genetics in the pathogenesis of IgAD. There seems to be a common factor leading to sIgAD, IgAD with other immunoglobulin defects 
and wider defects. Genetic analysis, cellular function tests and a better history of personal and family history will hopefully enable us to target these factors for the development of 
better therapeutic options.

P.B.18.14
Delayed onset of atypical IL7RA deficiency in a Tunisian patient

A. Rais1, N. Mekki1, I. Chabchoub2, A. Safi1, B. Largueche1, M. Hachicha2, I. Ben Mustapha1, M. R. Barbouche1; 
1Institut Pasteur de Tunis, Tunis, Tunisia, 2Hedi Chaker Hospital, Sfax, Tunisia.

IL7RA deficiency usually presents as T-B+NK+ severe combined immunodeficiency (SCID) within the first months of life and represents around 10% of SCID cases. IL7RA patients 
commonly present with opportunistic or severe recurrent infections. Interestingly, few patients present with autoimmune cytopenias.
Herein, we describe a female infant born to consanguineous Tunisian parents with an unusual delayed onset of clinical manifestations. The patient received all vaccinations as per 
routine schedule with no apparent complications. She presented at the age of 22 months with cutaneous abscess, Evan’s syndrome with a positive direct Coombs’ test associated 
to neutropenia. Immunological investigation revealed normal CD8+Tcell count, a profound CD4+Tcell lymphocytopenia and a decreased T-cell proliferation to mitogens and 
antigens. HIV infection was excluded. No serious infections were developed until the age of 8 years, when the patient showed gradual clinical deterioration. At the age of 10 years, 
immunophenotyping showed a T-B+NK+ phenotype and a virtually absent expression of IL-7Ra on the patient’s cells.
Normal CD8+ T cell count exhibited by the patient at the beginning of her clinical course may be due to maternal acquired T cells known to be dominantly CD8+ positive T cells. Their 
residual function probably leads to late clinical presentation, following to their exhaustion as evidenced by the significantly reduced T lymphocyte count. Microchimerism occurring 
between mother and fetus cells has also been implicated in the development of autoimmune disease. Thus, maternal cells can provide the required immunocompetence but usually 
exhaust overtime and SCID patients should go for long-term intervention by HSCT.

P.B.18.15
Screening of Slovene blood donors for severe immunoglobulin A deficiency with an in-house ELISA 

M. Cernilec1, M. Gracar1, V. Hrasovec2, V. Galvani3, V. Curin Serbec1; 
1Department for Production of Diagnostic Reagents and Research, Blood Transfusion Centre of Slovenia, Ljubljana, Slovenia, 2Centre for Blood Donor Testing, Blood Transfusion Centre of 
Slovenia, Ljubljana, Slovenia, 3Quality System Management Service, Blood Transfusion Centre of Slovenia, Ljubljana, Slovenia.

The aim of our work was to design, optimize and validate an in-house ELISA test, which could be useful to perform simple and cost-efficient screening test of blood donors for 
immunoglobulin A (IgA) deficiency and to further determine exact concentrations of IgA in blood samples as well as in washed red blood cell components.
ELISA for determination of IgA was designed using goat anti-human IgA antibodies, unconjugated and conjugated to horse-radish peroxidase (Jackson ImmunoResearch). We 
calculated the working range (5 ng/mL - 1 μg/mL), repeatability (100%), accuracy (±20%), detection limit (3 ng/mL) and quantification limit (5 ng/mL), as well as sensitivity (1 ng/mL). 
The WHO standard 67/086 was used for the standard curve in order to calculate the concentrations. We performed regular RIQAS scheme IgA international evaluations.
Results of 2878 blood donors tested by ELISA were compared to the results of the same samples tested by particle gel immunoassay ID-PaGIA IgA deficiency test (BioRad) on the 
automatic reader Techno Twin Station (BioRad). 2 out of 7 (28%) blood donors were false positive and 2 out of 2869 (0.07%) were false negative for IgA with automatic reader. We 
found 7 donors with the complete IgA deficiency (blood groups 0, A, AB; average 34 years old), who represent the base for the Registry of IgA deficient blood donors.
The costs for the screening with an in-house ELISA were at least three times lower compared to the costs of commercially available tests.

P.B.18.16
Early-onset monogenic systemic lupus erythematosus caused by deficiency of protein kinase C delta

E. Salzer1, E. Santos-Valente1, S. Klaver-Flores1,2, S. Ban1, B. Keller3, W. Emminger4, N. Serwas1, W. Garncarz1, L. Müllauer5, R. Kain5, M. G. Seidel6, W. Holter7, W. F. Pickl8, K. Bennett1, E. 
Förster-Waldl4, K. Warnatz3, K. Boztug1,4; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Instituto de Ciências Biomédicas, São Paulo, Brazil, 3University Medical Center 
Freiburg Center for Chronic Immunodeficiency Division of Rheumatology and Clinical Immunology, Freiburg, Germany, 4Department of Pediatrics and Adolescent Medicine, Medical 
University of Vienna, Vienna, Austria, 5Department of Pathology, Medical University of Vienna, Vienna, Austria, 6Department of Pediatrics and Adolescent Medicine, Medical University of 
Graz, Graz, Austria, 7Department of Paediatrics, St. Anna Kinderspital and Children’s Cancer Research Institute, Vienna, Austria, 8Christian Doppler Laboratory for Immunomodulation and 
Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

Systemic lupus erythematosus (SLE) is the prototype of a systemic autoimmune disease. Despite intense research efforts, the molecular disease mechanisms remain only partially 
understood.
We investigated a consanguineous family with an index patient suffering from early-onset SLE with severe autoimmunity. Combined homozygosity mapping and exome sequencing 
identified a biallelic splice-site mutation in protein C kinase delta (PRKCD), causing absence of the corresponding protein product. On a cellular level, PKCδ deficiency is associated 
with increased IL6 mRNA levels and decreased phosphorylation of myristoylated alanine-rich kinase substrate. Our study uncovers human PRKCD deficiency as the first cause of 
monogenic SLE. In the meantime, 4 additional patients have been published and extended our understanding of the phenotypic range of human PRKCD deficiency. PKCδ-deficient 
patients present with a broad spectrum of autoimmunity, lymphoproliferation, butterfly-rash as well as multiple autoantibodies.
Although several studies have investigated PKCδ function in the immune system, a systematic view has remained elusive. We thus performed tandem affinity purifications to identify 
novel interaction partners of PKCδ. With this approach we identified both known interactors but also novel interactors with regulatory function in lymphoid cells likely relevant to the 
molecular phenotype.
Severe gene disruptions characteristic of monogenic diseases often highlight essential players in complex disease networks as illustrated here for PKCδ deficiency. Therefore it is not 
surprising that also adult-onset multifactorial SLE patients display reduced PKCδ levels, evidenced by multiple studies. PKCδ can be considered a key regulator in SLE, of relevance far 
beyond Mendelian SLE as an extreme phenotype.

P.B.18.17
Revertant T cells in human CD3delta deficiency?

A. C. Briones1, A. V. Marin1, A. Jimenez-Reinoso1, B. Garcillan Goyoaga1, R. Cedeño2, E. López-Granados3, J. Gil4, O. de la Calle5, M. J. Recio1, J. R. Regueiro1; 
1Department of Immunology, Complutense University School of Medicine and Hospital 12 de Octubre Health and Reseach Institute, Madrid, Spain, 2Pediatrics, Oncologic Hospital Dr. Julio 
Villareces Colmont, Portoviejo, Ecuador, 3Inmunology, University Hospital La Paz-IdiPAZ, Madrid, Spain, 4Division of Immunology, Gregorio Marañón University Hospital, Madrid, Spain, 
5Inmunology, Hospital Sant Pau-Universitat Autonoma de Barcelona, Barcelona, Spain.

Introduction: Among TCR (T-cell receptor) ID (immunodeficiencies), only those of CD247 (z chain) show genetic revertants with partially restored surface TCR expression to mutation 
carrier levels (phenotypic revertants), suggesting a mutation hot-spot in that particular gene.
Materials and Methods: Three apparently unrelated Ecuadorian patients from Manabí with SCID shared multiple infections (two of them CMV) and a mutation in the CD3D gene 
(IVS2+5G>A) which caused a CD3delta ID and Tab lymphopenia. We analyzed primary and cultured (T- or NK-stimulating) T cells by flow cytometry for intra- and extracellular surface 
TCRαβ expression in search of putative phenotypic revertants, including several family members.
Results: All patients showed three CD4+ primary T cell subpopulations with different surface TCRαβ expression levels as judged by CD3 staining (1-3% were CD3low, 71-30% CD3dim 
and 28-67% CD3high). By intracellular CD3d staining CD3low were CD3d-deficient (4% expression relative to controls), CD3dim were partial phenotypic revertants (27% relative 
expression), and CD3high were phenotypic revertant T cells (74%, similar to carrier family members, which showed 60% relative TCR expression). This expression pattern was 
confirmed in culture, but depending on culture conditions, CD3low became dominant in T cell stimulating allogeneic cultures, whereas CD3dim became dominant in NK-stimulating 
cultures.
Conclusions: Among TCR ID, only CD247 deficient patients had been shown to have phenotypic revertant T cells. Our results extend this finding to partial CD3δ deficiency, although 
the genetic mechanism remains to be established.
CAM S2010/BMD-2316, MINECO SAF2011-24235, LAIR 2012/0070, SAF2014-54708-R
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P.B.18.18
Functional and molecular characterization of a novel nonsense mutation in IL2RG gene in a family with atypical presentation

M. Martinez-Gallo, R. Colobran, J. Sayos, M. García-Prat, A. Aguiló Cucurull, A. Martín-Nalda, R. Pujol-Borrell, P. Soler-Palacín; 
Hospital U. Vall d’Hebron, Barcelona, Spain.

Background: X-linked Severe Combined Immunodeficiency (X-SCID) is the most frequent form of SCID, caused by mutations in the gene encoding the IL-2-receptor γ-chain (IL2RG). 
This immunodeficiency is characterized by severe lymphopenia and recurring persistent infections in
the first months of life. The common γ-chain works as signal-transducing subunit of the cytokine receptors for IL-2, IL-4, IL-7, IL-9, IL-15, and IL-21. In XSCID patients, absence of IL-7 
and IL-15-mediated signals causes the most prominent immunological abnormality in T cells and NK cells, respectively.
Methods: A complete immunological evaluation including advanced immunophenotype was done by flow cytometric analysis. Mutation analyses were performed in all the members 
of the family. TRECs levels and STAT5-phosphorylation were analyzed. Cell culture, transfection and immunoprecipitation assays were done with mutant and wild-type constructs.
Results: We present a family with two boys affected by a novel mutation (R328X) in IL2RG gene with a late-onset and atypical presentation of the disease. The first patient died 
without any previous episode at the age of 3-years-old after a quick evolution of lymphoma associated with EBV infection. The second boy has remained asymptomatic until the 
time of the molecular diagnosis but with progressive lymphopenia affecting T CD4 and CD8 subpopulations since the second year of life. TRECs levels were decreased indicating 
dysfunction in the development of T cells. In vitro STAT5-phosphorylation assay showed a dose-dependent defect.
Conclusions: The molecular characterization of the mutant R328X describes the importance of the last aminoacid residues of the IL2RG protein in the signal transduction pathways 
affected.

P.B.18.19
A novel heterozygous CD45 wedge mutation in a family with autoimmunity

D. J. Swan, K. R. Engelhardt, A. Grainger, D. Barge, Y. Xu, M. Santibanez Koref, A. Cant, S. Hambleton; 
Newcastle University, Newcastle-upon-Tyne, United Kingdom.

We analysed two patients with autoimmunity by whole exome sequencing. The index patient (patient 1) developed autoimmune haemophilia A at age three years, followed by 
alopecia six years later. His father (patient 2) acquired autoimmune haemolytic anaemia at age 28 years and showed signs of lymphoproliferation. Symptom control was achieved 
with continuous treatment with sirolimus in patient 1 and Rituximab in patient 2.
Both patients share a novel heterozygous germline mutation in PTPRC, encoding the transmembrane phosphatase CD45, which dephosphorylates critical residues on Src-family 
kinases and thus is an important regulator of lymphocyte antigen receptor signalling. The missense variant c.1942G>C, p.D648H affects one of two adjacent acidic residues (D648, 
E649) located in the CD45 wedge domain, which is thought to regulate enzyme substrate specificity. The mouse orthologue also contains two acidic residues at the corresponding 
position, and its substitution (E613R) results in autoimmunity and lymphoproliferation in a permissive mouse model.
Sanger sequencing confirmed this WES finding and detected the same variant in the sister of patient 2, who suffers from ulcerative colitis. Their mother is an unaffected carrier, 
suggesting incomplete penetrance.
Preliminary investigation has shown that while patient 1 had normal T lymphocyte subsets, T cells were hyperresponsive to TCR stimulation as measured by Ca flux ex vivo. Further 
experiments examining tyrosine phosphorylation of Src kinases and downstream signalling molecules are ongoing. Our findings add PTPRC to the growing list of genes linked to early 
onset autoimmunity through autosomal dominant variants with incomplete penetrance.

P.B.18.20
ENU Mutagenesis Identifies Novel Molecular Pathomechanism of Severe Immunodeficiency

I. Treise1,2, E. M. Huber3, T. Adler1, T. Klein-Rodewald4, C. Andres5, T. M. Strom6, T. Wieland6, K. D. McCoy7, A. J. Macpherson7, M. Ollert5, V. Gailus-Durner1, H. Fuchs1, M. Hrabě de Angelis1, M. 
Groll3, D. H. Busch2; 
1Institute of Experimental Genetics, German Mouse Clinic, Munich, Germany, 2Institute for Medical Microbiology, Immunology and Hygiene, Technische Universität München, Munich, 
Germany, 3Center for Integrated Protein Science at the Department Chemistry, Chair of Biochemistry, Technische Universität München, Garching, Germany, 4Institute of Pathology, 
Helmholtz Zentrum München, Munich, Germany, 5Department of Dermatology and Allergy Biederstein, Technische Universität München, Munich, Germany, 6Institute for Human Genetics, 
Helmholtz Zentrum München, Munich, Germany, 7University Clinic of Visceral Surgery and Medicine, Departement Klinische Forschung, University of Bern, Bern, Switzerland.

As part of the large-scale Munich ENU (N-ethyl-N-nitrosourea) mouse mutagenesis program, the Immunology Screen of the German Mouse Clinic performed standardized immuno-
phenotyping of mouse mutants with a particular emphasis on identifying mutants with clinical phenotypes. Thereby, we established and characterized a novel mouse mutant - 
TUB006 - with defects in both innate and adaptive immunity. Heterozygous TUB006 animals show significantly reduced T cell frequencies, and fail to induce a sufficient T cell response 
to Listeria, resulting in lethality upon low-dose infection. Homozygous TUB006 mutants display an early lethal phenotype presenting with a severe combined immunodeficiency 
(SCID) along with sterile autoinflammation characterized by granulocytosis and infiltration of neutrophil granulocytes into various organs. Genomic analysis revealed the underlying 
point mutation in a proteasomal subunit. The resulting single amino acid exchange leads to structural changes that prevent the biogenesis of specialized proteasome types as 
indicated by crystallographic analysis. The severe immunodeficiency in TUB006 mice is surprising, since the knockout counterparts are healthy, displaying only a subtly altered 
T cell repertoire. Our data once more show the power of ENU to identify unknown gene functions by creating not only loss-of-function mutants but also gain-of-function, hypo-/
hypermorphs or dominant-negative mutations. The identification of causative mutations in mice with clinical phenotypes can directly lead to the discovery of human disease genes. 
Given the high structural and functional conservation of proteasome subunits between mammals, our data point out the high potential of the identified pathomechanism to be of 
clinical relevance in humans.

P.B.18.21
Immunological features of DiGeorge Syndrome in a cohort of 20 patients

M. Jimenez Leon1,2, M. Julià Benique1,2, J. Ferrer Balaguer1,2, J. Mila LLambi1,2, J. Pons de Ves1,2, J. Iglesias Alzueta1,2, N. Martinez Pomar1,2; 
1Department of Immunology, Hospital Son Espases, Palma Mallorca, Spain, 2Instituto de Investigación Sanitaria de Palma (IdISPa), Palma Mallorca, Spain.

Introduction: DiGeorge syndrome (DGS) is a clinical entity that includes the association of thymic hypoplasia or dysplasia with cardiac abnormalities, parathyroid hypoplasia and cleft 
palate. DGS is characterized by fully or partial absence of the thymus, which results in a defect in the maturation of T-lymphocytes. Patients usually present lymphopenia in infancy 
that may resolve later in childhood and an increased risk of recurrent infections and autoimmune diseases.
Objective: The aim of this study was to evaluate the presence of humoral and cellular immunodeficiency and autoimmunity features in 20 patients.
Materials and methods: We analysed a cohort of 20 DGS patients (mean age 15 years, range 3-35, female/male 12/8). Serum samples were screened for total immunoglobulins, IgG 
subclasses, anti-nuclear, anti-mitochondrial, anti-smooth muscle, anti-parietal cell, anti-actin and anti-ENA autoantibodies. Immune response to Haemophilus and Pneumococcal and 
Peripheral blood lymphocyte subsets were also analysed.
Results: Three patients were positive for anti-smooth muscle antibody with negative anti-actin F antibodies. Two patients were positive for anti-parietal cell antibodies and presented 
pernicious anaemia. Serum immunoglobulin levels and peripheral blood lymphocyte subsets were normal.
Conclusions: Clinical evidence suggests that patients with DGS have an increased prevalence of recurrent infection, atopy and autoimmune disease. In our cohort, three patients 
required intravenous immunoglobulin therapy as a result of recurrent infections and two were are diagnosed with pernicious anaemia. Further studies are required to understand the 
exact mechanisms of immune dysfunction in these patients. Immunological assessment of DGS patients should be a role in the clinical management of patients.

P.B.18.23
Accuracy of Next Generation Sequencing for the Diagnosis of Monogenetic Disorders

J. Rojas, N. Frede, K. Huebscher, A. Bullashevska, B. Grimbacher; 
Center for Chronic Immunodeficiency, Freiburg, Germany.

Introduction: The development of the next generation sequencing (NGS) technologies based on massive parallel sequencing methods allows for the production of millions of DNA 
sequences at an unprecedented speed at a greatly reduced cost per nucleotide. However, NGS technologies are limited by their relatively high error rates. Thus, Sanger sequencing is 
still considered as the gold standard of sequencing due to is higher accuracy.
Materials and Methods: Data from targeted next-generation panel re-sequencing for primary immunodeficiencies were collected on 461 patients. Targeted enrichment was 
performed using Agilent’s HaloPlex technology, whereas for sequencing Illumina’s MiSeq system was employed. Finally, validation of variants was performed by Sanger sequencing.
Results: To date, 461 patients have been analysed by targeted resequencing. In these 461 patients we have detected 110 variants, which were classified as probably disease causing. 
The median NGS coverage of these 110 variants was 590 reads (max: 3817; min: 2; average: 763). All 110 variants were re-sequenced by Sanger sequencing. Three out of 110 variants 
could not be confirmed by Sanger sequencing, all three with a coverage of 13 or less reads. Similarly, the pre-calculated error rate for the used PCR based target enrichment amounts 
to 0.5% and the MiSeq error rate for sequencing is estimated to be 0.1 to 1%.
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Conclusions: Employing a targeted re-sequencing panel proved to be a reliable method for the establishment of a genetic diagnosis. However, it is necessary to validate all candidate 
variants with a low NGS coverage by Sanger sequencing.

P.B.19 Diseases - Inflammation - Part 2

P.B.19.01
Effect of colchicine treatment on clinical parameters and coagulation markers with respect to MEFV mutations

G. Aksu, C. Ozturk, N. Gulez, N. E. Karaca, K. Kavakli, N. Kutukculer; 
Ege University Medical School, Izmir, Turkey.

Relation of inflammation with coagulation has been previously shown. Inflammation shifts the hemostatic mechanisims in favor of coagulation. Healthy function of natural 
anticoagulant mechanisms is trivial for diminishing inflammation.
We have previously studied the effect of inflammation on coagulation markers in FMF patients with respect to healthy controls.
109 patients (59 female, 50 male) are included. Patients were evaluated on diagnosis and a 4-6 months after colchicine treatment. Good response to colchicine was attained in 90%.
Pre-treatment MPV, PLT, ESR, SAA, CRP, INR, PT %, fibrinogen, factor 8, PS, AT, APC-R-LA ratio, tPA values were significantly different with respect to posttreatment. MPV, INR, 
APC-R concentration increased, while PLT, ESR, SAA, CRP, PT %, fibrinojen, Factor 8, PS, AT III, tPA, LA ratio decreased wrt to pretreatment. Factor 8 percent was significantly 
different pretreatment/posttreatment in all age and symptom groups and was closely associated with acute phase reactants. Presence of pleuritis was associated with increased 
pretreatment F 1+2. Erysipela was associated with low pretreatment POAI-1. 255 of patients were homozygous, 31% heterozygous and 44% compound heterozygous for M694V 
mutations. Pretreatment and posttreatment INR and LA ratios, posttreatment PT were lower in cpmpound heterozygotes. Patients with heterozygous M694V had higher 
pretreatment LA ratio and tPA. There was significant difference between pre/posttreatment fibrinogen levels in patients with P369S mutation. Positivity for V726A (19%) and M680I 
(11%) did not show any significant effect on coagulation markers.

P.B.19.02
T cell-derived IL-9 is proinflammatory in nephrotoxic serum nephritis

A. H. Kirsch1, K. Artinger1, E. Rho2, A. M. Wolf3, I. Cornez3, P. Eller4, D. Wolf3, A. R. Rosenkranz1, K. Eller1; 
1Clinical Division of Nephrology, Medical University of Graz, Graz, Austria, 2Clinical Division of Nephrology, Medical University of Graz, 8036, Austria, 3University Hospital Bonn (UKB), 
Division of Oncology, Hematology and Rheumatology, Bonn, Bonn, Germany, 4Clinical Division of Angiology, Medical University of Graz, Graz, Austria.

Introduction: TH9 cells are a T helper cell subpopulation characterized by predominant secretion of interleukin 9 (IL-9). Functionally, TH9 cells have mainly been implicated in allergy. 
The cytokine IL-9 improves TH17 cell activation, regulatory T cell function and promotes mast cell proliferation. To date the role of TH9 cells in nephritis is unknown.
Methods: In the present study, we therefore evaluated the role of TH9 cells in nephrotoxic serum nephritis (NTS) using wild type (WT) as well as IL-9-deficient (IL-9-KO) mice, in which 
we compared the NTS phenotype and severity. We also in vitro polarized naive T cells to a TH9 phenotype and transferred them in IL-9-KO animals.
Results: In healthy mice, TH9 cells localize predominantly to the lymph nodes. Upon NTS induction, a gradual increase in TH9 cells and the TH9-secreted chemokines CCL17 and CCL22 
in the kidney is paralleled by their decrease in lymph nodes and spleen. To evaluate the role of TH9 cells, we subjected IL-9 knock-out (IL-9-KO) and wild-type (WT) mice to NTS. After 
14 days, IL-9-KO mice displayed significantly decreased albuminuria, histological changes and renal inflammatory cell infiltration. Upon transfer of in vitro polarized TH9 cells into 
IL-9-KO mice, the WT phenotype was restored. Importantly, TH9 transfer restored leukocyte infiltration.
Conclusion: We conclude that TH9 cells are essential for NTS, which may be explained by TH9 migration to the kidney and subsequent local secretion of CCL17 and CCL22 and CCR4+ 
cell recruitment.

P.B.19.03
Panencephalitogenic aquaporin 4-specific T cells and NMO-IgG produce large astrocyte-destructive lesions in the CNS

B. Zeka1, M. Pohl1, S. Hochmeister2, N. Kögl1, N. Kaufmann1, T. Misu3, K. Fujihara3, M. Reindl4, H. Lassmann1, M. Bradl1; 
1Medical University Vienna, Center for Brain Research, Department for Neuroimmunology, Wien, Austria, 2Medical University Graz, Department for Neurology, Graz, Austria, 3Department of 
Neurology, Tohoku University Graduate School of Medicine, Sendai, Japan, 4Innsbruck Medical University, Clinical Department for Neurology, Innsbruck, Austria.

Neuromyelitis optica (NMO) is an inflammatory astrocytopathic disease of the central nervous system (CNS) in which astrocytes are targeted and damaged. One major breakthrough 
was the discovery of the presence of pathogenic autoantibodies in the serum of most NMO patients (NMO-IgG). After these antibodies reach the CNS, they bind the aquaporin-4 
water channel (AQP4) expressed on astrocytes. Since the classical NMO-IgGs are AQP4-specific immunoglobulins of the subgroup G1 and due to the presence of activated CD4+ T 
cells in NMO lesions, we speculated that AQP4-specific T cells might also be responsible for lesion formation in NMO. So far, only weakly pathogenic AQP4-specific T cells have been 
described, however, we show here that T cells recognizing AQP4268-285 as their specific antigen are highly pathogenic and cause severe panencephalitis. After re-activation behind 
the blood-brain barrier, they deeply infiltrate the CNS parenchyma of the optic nerves, the brain, and the spinal cord, while T cells with other AQP4 peptide specificities are essentially 
confined to the meninges, due to the low local availability of “their” antigen precluding further T cell activation and parenchymal immigration. Although AQP4268-285-specific T cells 
are found throughout the entire neuraxis, we observed NMO-typical “hotspots” for infiltration, i.e. periventricular and periaqueductal regions, hypothalamus, medulla, and the dorsal 
horns of spinal cord. Most remarkably, in the presence of NMO-IgG, they initiate large astrocyte-destructive lesions which are located almost exclusively in spinal cord gray matter.

P.B.19.04
The inhibitory effect of killed Tsukamurella inchonensis on nitric oxide production in murine activated peritoneal macrophages

M. Aghapour1, K. Nofouzi1, B. Baradaran2, B. Ghahvechi3, F. Mahmoodi2, F. Yahyavi4; 
1Department of Pathobiology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Immunology Research Center, Tabriz University of Medical Sciences, 
Tabriz, Iran, Islamic Republic of, 3Department of Microbiology, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran, Islamic Republic of, 4Department of Basic Sciences, Faculty of 
Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of.

Introduction: Nitric oxide (NO) is an important biomolecule that mediates many biological activities. The NO production by activated macrophages has been shown to trigger immune 
functions, including microbial killing. However, excess production of NO was associated with pathogenesis of autoimmune diseases. Thus, the inhibition of NO could serve as a novel 
therapeutic approach. In the present study we evaluate the anti-inflammatory effects of killed Tsukamurella inchonensis on NO production in murine LPS-stimulated peritoneal 
macrophages.
Materials and Methods: For the in vivo study, mice were fed with different concentrations of killed T. inchonensis oral suspension and PBS, as control, for 8 days. Peritoneal 
macrophages were harvested by lavaging cold PBS and incubated with 10 µg/ml LPS plus 20 U/ml IFN-ɣ. For the in vitro study, macrophages collected from control mice were 
subjected to various concentrations of T.inchonensis and LPS plus IFN-ɣ. NO levels were measured based on the Griess reaction.
Results: Oral administration of killed T. inchonensis significantly attenuated LPS-induced NO production at low and medium concentrations (5×10⁷, 10⁸ CFU/day). NO level at high dose 
(2×10⁸ CFU/day) was reduced in comparison with vehicle, but not significantly. In vitro exposure of macrophages to various concentrations of T. inchonensis (5×10⁷, 10⁸ and 2×10⁸ CFU/
ml) suppressed NO releasing.
Conclusion: These data suggest that T. inchonensis exerts a strong inhibitory effect on nitric oxide production in murine activated peritoneal macrophages. Therefore, the oral 
suspension of these killed Actinomycetales may represent a novel therapeutic agent for inflammatory and autoimmune diseases.

P.B.19.05
Low level laser therapy as a novel therapeutic strategy in oral lichen planus

M. N. Draganova-Filipova1, M. Z. Mutafchieva2, P. I. Zagorchev3, G. T. Tomov2; 
1Department of Medical Biology, Faculty of Medicine, Medical University-Plovdiv, Plovdiv, Bulgaria, 2Department Periodontology and Oral diseases, Faculty of Dental Medicine, Medical 
University-Plovdiv, Plovdiv, Bulgaria, 3Department of Medical Physics and Biophysics, Faculty of Pharmacy, Medical University-Plovdiv, Plovdiv, Bulgaria.

Introduction: Oral lichen planus is a chronic autoinflammatory disease with unknown etiology. The destruction of the basal epithelium layer is caused by activated T-lymphocytes. The 
corticosteroid therapy is an effective first-choice treatment but has many side effects. Therefore, new therapeutic approaches are required. Low level laser therapy (LLLT) is used in 
dentistry for treatment of soft tissues lesions because of its effect on inflammation and pain reduction.
The aim of study is to compare the levels of pro-inflammatory cytokines in saliva and COX-2 expression in biopsies from OLP patients before and after LLLT (810 nm).
Materials and Methods: Unstimulated whole saliva from ten OLP patients (8 female and 2 male, mean age 49,4 ± 8,05) and 10 healthy controls (7 female and 3 male of similar age) was 
collected. The levels of TNF-α and IL-1β before and after LLLT were measured by ELISA. Using immunohistochemistry techniques, we examined the expression of COX-2 in biopsies.
The semiquantitative scale was used for intensity estimation.
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Results: We found that in OLP patients salivary cytokine levels of TNF-α (12,9±11,0 pg/ml) and IL-1β (81,1±21,2 pg/ml) were higher compared to healthy controls (6,1±3,9pg/ml and 
21,2±7,3pg/ml) and significantly decreased after therapy (6,07 ±4,1pg/ml and 66,23±31,7pg/ml). A clinical amelioration was associated with reduction of local COX-2 expression (from 
“+++” to “+”) after LLLT.
Conclusions: LLLT is a novel strategy for treatment of OLP patients because of its direct anti-inflammatory effect and mucosal stratification.
Acknowledgments: The investigation was supported by Grant HO-03/2014 from Medical University-Plovdiv.

P.B.19.06
Clinicoserologic correlations of patients with paraneoplastic dermatomyositis: a retrospective single center study

L. Maier1,2, A. Udvardi1,2, Z. E. Betteridge3, B. Volc-Platzer1,2; 
1Department of Dermatology, Sozialmedizinisches Zentrum Ost- Donauspital, Vienna, Austria, 2Medical Research Society, Donaustadt, Vienna, Austria, 3Department of Pharmacy and 
Pharmacology, University of Bath, Somerset, United Kingdom.

Introduction: Dermatomyositis is an idiopathic inflammatory disorder which comprises a heterogeneous spectrum of clinical manifestations. Various internal malignancies have been 
reported to occur in up to one third of adult patients (paraneoplastic dermatomyositis, pDM). Recently, several myositis specific autoantibodies (MSAs) have been detected, and some 
of them appear to be associated with pDM. The aim of this study was to describe the clinical and autoantibody profile of our patients with pDM.
Materials and Methods: We performed a retrospective evaluation of 5 patients with pDM and their medical history, time to diagnosis of malignancy, clinical manifestations of 
dermatomyositis, laboratory and imaging results. MSAs were determined by immunoprecipitation assay. The course of pDM under immunosuppressive and concomitant oncologic 
treatment was evaluated.
Results: Summary of the demographic data, clinicoserologic correlations and treatment of 5 patients with paraneoplastic dermatomyositis

Patient
Age/ 
Sex

Cancer
Time to cancer 

diagnosis
DM 

manifestations
MSA

CK 
(U/l)

Aldolase 
(U/l)

MRI Treatment

MS 66/f lung 1 mo a, b - 2533 na + CS

LB 62/f lung 9 mo a,b,c,d TIF-1 1277 18,8 + CS

DAF 50/f breast
6 mo before 

cancer
a,b,c,d Mi-2 406 9,8 + CS

AS 76/f endometrium 32 mo a,b,c,d TIF-1 1419 9,4 + CS, AZA

HK 68/f lung 6 mo a,b,c,d
TIF-1 

additional 
bands

3107 33,1 +
CS, MMF, IVIG, 

RTX

DM manifestations: heliotrope erythema (a), V-sign (b), Gottron’s papules (c), periungual hemorrhage (d)
MRI (magnetic resonance imaging): hyperintense signal throughout the affected muscle in T2-weighted MRI +/-
Treatment: CS- corticosteroids, MMF- mycophenolate mofetil, AZA- azathioprine, IVIG- intravenous immunoglobulins, RTX- rituximab
f= female, mo= months, na= not available
Conclusions: TIF-1 antibodies are present in the majority of the patients with pDM. Mi-2 autoantibody does not exclude pDM. Data from one patient indicate the possibility of 
paraneoplastic overlap syndrome with predominant dermatomyositis manifestations. Cancer is mostly detected within 3 years of diagnosis of pDM. Immunosuppressive treatment 
leads to partial remission of cutaneous symptoms and myositis but, nevertheless, strongly depends on the activity of the associated cancer.

P.B.19.07
Recruitment of abundant NK cells to the tonsils support the crucial role of innate immunity in pathogenesis of PFAPA syndrome

S. Chiesa1, F. Bellora2, I. Ingrosso1, R. Caorsi1, F. Penco1, A. Bertoni1, C. Pastorino1, A. Omenetti1, M. Finetti1, S. Borghino3, A. Sementa4, R. D’Agostino5, A. Martini1, C. Bottino2,6, M. Gattorno1; 
1Laboratory of Immunology and Rheumatic Diseases , UO Pediatria II, G.Gaslini Institute, Genoa, Italy, 2Dipartimento di Medicina Sperimentale, Università degli Studi di Genova, Genoa, 
Italy, 3Molecular Genetics, G.Gaslini Institute, Genoa, Italy, 4Anatomic Pathology, G.Gaslini Institute, Genoa, Italy, 5UO Otorinolaringoiatria, G.Gaslini Institute, Genoa, Italy, 6G.Gaslini 
Institute, Genoa, Italy.

Introduction: Periodic fever, aphthous stomatitis, pharyngitis, and cervical adenitis (PFAPA) syndrome is the most common autoinflammatory disease seen in children. The etiology of 
this pediatric disorder is currently unknown.
Objective: Our purpose is to understand if infiltrating inflammatory cells in PFAPA tonsils provide to evolving disease.
Material and Methods: We have collected tonsil samples from 2 groups of pediatric patients undergoing tonsillectomy: PFAPA patients (n=20) and children with indication of bacterial 
tonsillitis (control group, CG) (n=20). We have performed a precise phenotypic analysis of subpopulations on tonsil cells using flow cytometry.
Results: Monocytes not differed between PFAPA and control tonsils. Unlike, we observed a considerably recruitment of NK cells in tonsils of PFAPA patients with respect to CG. 
Surprisingly, we have detected a significant expansion of both CD56brightCD16- and CD56dimCD16+ NK cell subsets when compared to CG. Strict characterization of activating and 
inhibitory NK receptors revealed a potential role of CD56dimCD16+. Specially, activating receptors, such as natural cytotoxicity receptors (NCRs) are higher in NK of PFAPA patients. 
Furthermore, FACS analysis displayed a significantly higher number of naïve and a lower percentage of effector memory CD4+ and CD8+ T cells in PFAPA tonsils compared to CG. 
Additionally, PFAPA patients presented a significant decrease of functional follicular helper T cells and regulatory T cells.
Conclusions: These results indicate an involvement of NK cells in pathogenesis of PFAPA supporting the crucial role of the innate immunity. Nonetheless, the activated NK cells might 
influence adaptive immune responses demonstrated impaired in tonsils of PFAPA patients.

P.B.19.08
Regulatory T cells induced by B cells alleviated inflammatory process in an animal model of primary biliary cirrhosis

J. Huang1, Y. Chuang2, B. Chiang1,3; 
1Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Department of Clinical Laboratory Sciences and Medical Biotechnology, College of 
Medicine, National Taiwan University, Taipei, Taiwan, 3Allergy Center, National Taiwan University, Taipei, Taiwan.

Introduction: Primary biliary cirrhosis (PBC) is considered a liver specific-autoimmune disease and more common in women. PBC is a progressive disease of the liver and biliary 
system, with destruction of the small interlobular bile ducts. Previous study indicates that monocytes from patients with PBC have higher levels of pro-inflammatory cytokines in 
response to TLR ligands. Further, the regulatory T cells (Tregs) derived from PBC patients are decreased. These observations suggest that monocytes and Tregs may play critical roles 
in the pathogenesis of PBC.
Materials and Methods: CD4+ CD25- T cells cultured with B cells isolated from OT-II were adoptively transferred into mice. After 24hrs, the mice were immunized with 2- OA-OVA and 
α-GalCer to establish an animal model of PBC.
Results: In a murine model of PBC, an adoptive transfer of Treg-of-B cells suppressed serum autoantibodies IgG-AMA and IgM-AMA compared to α-GC/ 2-OA mice. The liver total 
mononuclear cells also showed a significant decrease in OVA-Treg-of-B-cells-treated mice. Importantly, absolute numbers of CD4+ T cells and B cells in the liver showed a decreased in 
OVA-Treg-of-B-cells -treated mice. In addition to, we also found that OVA-Treg-of-B-cells could suppress IL-6 and TNF-α production from activated macrophage.
Conclusions: These results demonstrated that treatment of OVA-Treg-of-B-cells effectively attenuated the severity of PBC-induced liver injury by down-regulated innate immunity.

P.B.19.09
Type I Interferon Associated Immune Responses In Patients With STING-Associated Vasculopathy With Onset In Infancy

E. Gül1, F. K. Eroğlu2, C. Yakıcıer3, I. Gürsel4, S. Özen2, M. Gürsel1; 
1Middle East Technical University, Ankara, Turkey, 2Hacettepe University, Ankara, Turkey, 3Acıbadem University, İstanbul, Turkey, 4Bilkent University, Ankara, Turkey.

Response to cytosolic DNA depends on the expression of the adaptor STING, culminating in type I IFN production. Gain-of-function mutations in STING has recently been shown to 
trigger an interferonopathy characterized by neonatal-onset systemic inflammation with severe cutaneous vasculopathy (STING-associated vasculopathy with onset in infancy, or 
SAVI) leading to extensive tissue loss and interstitial lung disease. Herein, we present data on immune activation status of 3 new cases of SAVI syndrome. Genetic analysis by direct 
sequencing revealed N154S mutation in one patient and a novel compound heterozygous mutation of V155E/L170Q in TMEM173 in 2 others. N154S mutation results in constitutive 
activation of the STING-IRF3. Our results demonstrate that unstimulated PBMC of the patient with N154S mutation produced 3.5-fold more IP-10 when compared to healthy control 
and the cells failed to upregulate IP-10 production in response to transfected HSV DNA. In contrast, patients with V155E/L170Q mutations responded to cGAMP stimulation by 
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producing 4-7-fold more IP-10 when compared to unstimulated samples, suggesting that differences in STING-TBK1-IRF3 axis may exist in various TMEM173 mutations that may affect 
clinical features of this disease. To assess cGAS activity, monocytes from HSV DNA stimulated samples were co-cultured with a STING reporter cell-line and gap-junction-mediated 
intercellular cGAMP transfer was determined. Results showed that DNA transfection stimulated patient cells to synthesize and then transfer cGAMP to the reporter cells, suggesting 
that cGAS activity was not compromised in SAVI syndrome. Collectively, these results could contribute to our understanding of mechanisms that contribute to the pathogenesis of 
this rare disease.

P.B.19.10
Secretory IgA (SIgA): An immunomodulator of clinical activity in undifferentiated spondylitis and reactive arthritis?

C. Romero-Sánchez1, C. Arias2, J. Bello-Gualtero1, D. Herrera1, W. Bautista-Molano1, D. Castillo3, J. Londoño4, R. Valle-Oñate4; 
1Universidad Militar Nueva Granada, Bogotá, Colombia, Bogotá, Colombia, 2Instituto de Genética Humana, Facultad de Medicina, Pontificia Universidad Javeriana, Bogotá, Colombia, 
3UIBO Institute (Oral Basic Research Unit), Universidad El Bosque, 4., Bogotá, Colombia, Bogotá, Colombia, 4Spondyloarthropathy Group, Rheumatology Department, Hospital Militar 
Central/Universidad de La Sabana, Bogotá, Colombia.

Introduction: To compare levels between IL-17, IL-21 and IL-6, secretory, total and specific IgA of enteric bacteria between reactive arthritis (ReA) and undifferentiated 
spondyloarthropathy (uSpA) and to establish its association with activity indexes.
Methods: The levels of SIgA, total IgA, specific bacteria IgA (Salmonella, Shigella, Campylobacter spp, Yersinia spp), IL-17, IL-21, and IL-6 were compared between 47 patients with 
ReA and uSpA and healthy controls and correlated with BASFI, BASDAI and HLA-B27 positivity. The associations were evaluated by using X2 test, Mann Whitney U test and Spearman 
correlation.
Results: Total SIgA levels in ReA and uSpA were significantly higher when compared to healthy controls (p <0.0001). Total SIgA concentrations between subtypes of SpA showed 
no stastiscally significant difference. The concentrations of total IgA and final title bacteria-specific IgA, IL-17 and IL-21 showed no significant statistical differences between the 
compared groups or SpA subtypes, unlike IL-6 which showed statistical significance (p = 0.013). SIgA and disease activity indexes showed a significant inverse correlation: BASFI (p = 
0.003 R: -0.45) and BASDAI (p = 0.0123 R: -0.39) independent of disease length (6 to 12 months of disease: BASDAI, p = 0.021, R: -0.62; more than 12 months of disease, BASDAI, p = 
0.023, R: -0.54).
Conclusion: SIgA in patients with ReA and uSpA reflects the production of this type of antibody in the intestinal mucosa whose persistence suggests a chronic stimulation with higher 
concentrations in the early stages of the disease with a possible regulatory role in the late phases joint involvement.

P.B.19.11
Clinical features and autoantibody patterns in Zimbabwean patients with autoimmune conditions

E. N. Sibanda1, R. Ntozini2, F. Mutapi3; 
1Asthma, Allergy and Immunology Clinic, Harare, Zimbabwe, 2Zvitambo Institute for Medical & Child Health Research, Harare, Zimbabwe, 3Immunology and Infection Research, University 
of Edinburgh, Ashworth Laboratories, United Kingdom.

Autoimmune conditions are reportedly more frequent in patients of African decent. Reports from Africa are few. We reviewed clinical presentations and autoantibody signatures in 
outpatients with suspected autoimmune diseases.
456 patients of all age groups were clinically assessed. Alongside routine tests, serum was tested for IgG autoantibodies using the Euroimmun fixed immunoblot panel containing 15 
auto antigens.
Autoantibodies were detected in 174 (38%) samples. SLE patients were reviewed against ARA and 2012 SLICC criteria. PCNA, Nucleosomes and ribonuclear-P-protein were included 
alongside ds-DNA and Sm. All are highly specific for SLE. Detection frequency was PCNA (37%), ds-DNA (29%) Sm (17.4%), ribonuclear-P-protein (11%) and nucleosomes (8.1%). ds-
DNA is considered pathognomonic. Overlap was ds-DNA+Sm (8%), ds-DNA+ribonuclear-P-protein (10%), ds-DNA+nucleosomes (10%) Limited overlap suggested that patients with 
differing manifestations of SLE expressed the autoantibodies.
To classify patients according to autoantibodies, exploratory factor analysis (EFA) was used to analyze the 15 auto-antigens. Five autoantibodies (including anti-dsDNA) could not be 
analyzed due to collinearity. The remaining ten auto-antigens (nRNP/Sm, Sm, SS-A, Ro-52, SS-B, Scl-70, Jo-1, PCNA, Nucleosomes, and ribonuclear-P-protein) were analyzed using 
Tetrachoric method for binary correlations (KolenikovS), yielding five overlapping clusters of patients.
SLE patients were reviewed for fulfilment of ARC and SLICC criteria by reviewing clinical records. The clusters represented different clinical presentations. The DLE, SCLE and NLE 
subgroups were distinguishable. Clusters allowed the clinical grouping of patients with dermatomyositis, myositis overlap syndrome and Sjogrens syndrome.
Autoimmune diseases are common in Africans.
PCNA was the most frequently detected.
Autoantibody panels better defined clinical entities.

P.B.19.12
Differential susceptibility of Th17 and T regulatory cells to CD95-mediated apoptosis in systemic lupus erythematous subjects

J. Sun, J. Frostegård, A. Liu; 
Karolinska Institutet, Stockholm, Sweden.

Introduction: Systemic lupus erythematosus (SLE) is a chronic autoimmune disorder. Recent studies show that more T helper 17 (Th17) while less T regulatory (Treg) cells in the SLE 
subjects. Th17/Treg imbalance may contribute to the pathogenesis of SLE. Herein, we test the proportion and susceptibility of Th17 and Treg cells to CD95-induced apoptosis in the 
SLE subjects.
Methods: Mononuclear cells were isolated from peripheral blood obtained from SLE and control subjects. Cells were either analyzed ex vivo, or cultured in conditions to induce Th17 
and/or Treg polarization. Th17 and Treg cell phenotypic markers were stained, and followed by Annexin V and 7-AAD staining to measure apoptosis by flow cytometry. Cytokines in the 
plasma from SLE and control subjects were detected by ELISA.
Results: In SLE subjects the proportion of Th17 (CD4+IL17+) cells were higher, while that of Treg cells (CD4+CD25+CD127 dim/-) was lower, both in ex vivo mononuclear populations 
and in the Th17/Treg-polarizing cultures. Responding to CD95-induced apoptosis the CD4+IL17+ cells showed lower frequency, but frequency of CD4+CD25+CD127 dim/- cells from the 
Treg-polarizing cultures was substantially higher in SLE subjects. Accordingly there were higher amount of IL6 and IL17 in the plasma of SLE subjects.
Conclusion: In the SLE subjects, Th17 cells were more reluctant while Treg cells were more susceptible to the CD95-mediated apoptosis. Our findings reveal the novel mechanism 
behind the imbalance of Th17/Treg and the potential interest to the treatment of subjects with SLE.

P.B.19.13
The loss of CD25 expression in genuine Treg from SLE patients is associated with reduced Treg activity, which can be restored by IL-2 therapy

C. von Spee-Mayer1, J. Y. Humrich1, D. Abdirama1, A. Klaus1, A. Rose1, A. Radbruch2, G. Burmester1, G. Riemekasten3; 
1Charité University Hospital, Berlin, Germany, 2German Rheumatism Research Center, Berlin, Germany, 3University Hospital Schleswig-Holstein, Lübeck, Germany.

Regulatory T cells (Treg) are important players in the maintenance of self-tolerance. We have previously reported that Foxp3+ Treg from patients with systemic lupus erythematosus 
(SLE) show low CD25 expression, a phenotype associated with IL-2 deficiency. Here, we further characterized the Treg population from SLE patients and investigated the effects of an 
IL-2-based immunotherapy.
PBMCs from SLE patients and healthy controls were analyzed by multi-color flow-cytometry. PBMCs from five SLE patients treated with low-dose IL-2 either ‘off-label’ or within a 
phase I/II clinical trial were analyzed before and after IL-2 treatment.
Foxp3+CD127lo Treg can be subdivided into CD25high, CD25int and CD25neg Treg according to their CD25 expression levels. In SLE patients, all three Treg subsets showed high 
frequencies of Helios+ cells, as a marker for genuine Treg. This is in contrast to healthy controls, where Helios expression is found in most CD25hi and CD25int Treg, but only in 38% of 
the CD25neg Treg subset.
In SLE patients and healthy controls, the CD25hi Treg subset contained the largest proportions of Ki67+, CD137+ and CD39+ cells. During IL-2 therapy, augmented CD25 expression in 
Treg was accompanied by increased frequencies of Ki67+, CD137+ and CD39+ cells and sustained proportions of Helios+ cells.
These data suggest that the large proportion of CD25neg Treg in SLE patients originates from genuine Treg, which lost CD25 expression presumably due to IL-2 deprivation. Loss of 
CD25 expression is associated with a deficit of functionally and metabolically active Treg in SLE, which can, however, be restored by IL-2 therapy.

P.B.19.14
Cell composition of vaginitis: a study on fixed vagina section

M. J. Hussain1, O. M. Altaee2, G. B. Alomashi3, A. H. Alhamadani3; 
1King’s College Hospital, London, United Kingdom, 2Al-Qadisiyah University,, Diwaniya, Iraq, 3Al-Qadisiyah University, Diwaniya, Iraq.

Background: The immune responses to trichomoniasis have been intensively studied in pregnant women, those with bacterial vaginosis and positive for Trichomonas vaginalis (Nugent 
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7-10) had increased level of vaginal IL-1β, TNF-alpha and IL-8. Inflammatory cell infiltration in the vagina has not been studies.
Aim: To detect cell infiltration on deparaffinized vagina tissue: cytotoxic T cells (CD8), macrophages (CD68), perforin (marker of cytoxicity), T helper 1 cells (Tbet), T helper 2 cells (Gata 
3), regulatory T cells (Foxp3) and T helper 17 cells (Th17) in patients with vaginitis infected with or without bacterial and compared to non-infected vaginitis.
Patients: Vagina biopsies were obtained from 15 Trichomonas vaginalis positive women (median age 21 yrs.): 9 having bacterial vaginitis and 6 without. Method: Antigen retrieval was 
obtained through high temperature (600W microwave for 25 minutes) and appropriate buffers, Tris/EDTA (pH 9.0) for CD8, Perforin, Tbet, Gata 3 and Foxp3.
The primary antibody was applied for one hour at RT and visualized with EnVision kit (Dako) and Th17 cells by Avidine-biotin system.
Results: The scores of CD8 and perforin positive cells were significantly higher in patients with bacterial vaginitis (mean±SD: 2.4±0.5 for both) than those without (1.7±0.5 for CD8 and 
1.3±0.8 for perforin, p=0.003). While CD68, Foxp3, Gata3, Tbet and Th17 were similarly present in both types of vaginitis. Conclusion: The inflammatory cell infiltration was detected in 
both conditions of vaginitis, indicating that T lymphocytes, macrophages and perforin positive cells are involved in the pathogenesis of vaginitis, the latter may have a specific role in 
bacterial vaginitis.

P.B.19.15
Anti-signal recognition particle autoantibodies: our experience in a series of twelve patients at the initial diagnosis approach

A. Tejeda Velarde1, I. Gañán Nieto1, P. B. González Urra1, B. Padilla Merlano2, R. Álvarez Doforno2, G. Roy Ariño1; 
1Immunology Department. Ramón y Cajal Hospital, Madrid, Spain, 2Immunology Department. La Paz Hospital, Madrid, Spain.

Introduction: Anti-signal recognition particle autoantibodies (anti-SRP) were described in patients with distinctive severe inflammatory myopathy. Our objective was to determine the 
clinical and immunological features in our series of twelve patients with anti-SRP antibodies at the time of their detection and their evolution.
Material and Methods: retrospective assessment (clinical, laboratory and histological characteristics) and prospective follow up of the patients. Anti-SRP was tested by Lineal 
Immunoblot and HEp-2 indirect immunofluorescence.
Results: Myositis: seven out of eight patients had muscle weakness and only one with severe atrophy. Two patients had severe myocarditis and another congenital heart disease. 
Creatine kinase was elevated in eleven (one was not performed). Muscle biopsy was available only in five, reporting non-specific myopathic changes. Electromyograms and 
electroneurograms showed diverse findings. Other immunological markers/associated rheumatic disease (number of patients): antinuclear autoantibodies (6), anti-U1RNP (1), anti-
PM-Scl (1), anti-Ku (2), anti-Jo (1), anti-β1 adrenergic receptor (1), cryoglobulins (2), Raynaud’s phenomenon (2), HTP (2), hyperthyroidism (1), tumors (2), sarcoidosis (1), and exitus 
(1). Infections: all of our patients had a history of viral infections: Cytomegalovirus, Epstein-Barr, Hepatitis A, Hepatitis C, Human Immunodeficiency, genital Herpesvirus and Herpes 
Zoster. Most patients received immunosuppressive treatment. Anti-SRP persist elevated in six patients, they have become negative in three, and two have not been retested.
Conclusions: At the time of anti-SRP detection, neither of our patients presented a severe necrotizing myopathy. Moreover, they are having a favorable response to therapy. Our data 
suggest that anti-SRP can also be detected in a milder spectrum of immuno-mediated myopathies.

P.B.19.16
Atypical serological profiles of case of autoimmune hepatitis in children

S. Gadiri1, H. Meriche1, A. Alliouche kerboua1, H. Brouk2, H. Ouelaa2, N. Bouchair3; 
1Departement of immunology, Clinical Hospital St Thérèse ANNABA, Algeria, 2CTS, Hospital Ibn Rochd Annaba, Algeria, 3Departement of paediatric, Clinical Hospital St Thérèse ANNABA, 
Algeria.

Introduction: Autoimmune hepatitis (AIH) is a chronic inflammatory liver disease of unknown origin. It is characterized by necro-inflammatory hepatocytes lesions, and the presence 
of specific serum auto-antibodies and a great sensitivity to corticosteroid treatment. Their diagnosis and their classification are established on one hand, by the presence of serum 
auto-antibodies: antinuclear antibody and/or anti-smooth muscle antibody , liver/kidney microsomal antibody , anti soluble liver antigen and anti-mitochondrial antibody , and on the 
other by an hypergammaglobulinemia and lymphoplasmacytic infiltration. Two types of childhood AIH are recognized as following:
AIH type I, is characterized by the presence of smooth muscle antibody and/or antinuclear antibodies;
AIH type II, is positive for antibodies to liver-kidney microsome type 1 and/or anti-liver cytosol type 1.
Materials and methods :
The purpose of this study is to present the serological profile of 21 children, aged between 4 months and 16 years, with clinical signs in favor of an AIH. 40 healthy children with no 
autoimmune disease served as controls.
Results: The research of non organ specific antibodies on rodent tissue sections (liver, kidney and stomach) by indirect immunofluorescence highlighted a positive reaction with 18 
serums out of 21 (85, 71 %). One finds by order of frequency: anti-smooth muscle, anti-actin (66, 67%); not anti-actin antibodies (19.04%) and finally anti-mitochondrial antibodies 
type M2 (14.29%).
Conclusion: The presence of auto antibodies is an essential component of the diagnosis of AIH. However, the diagnosis is based on a set of clinical, biological, histological and 
immunological criteria.

P.B.19.17
Multifunctional Th1/Th17 CD4+ T cells dominate in the lungs of pulmonary sarcoidosis patients with a good prognosis

Y. Kaiser, R. Lepzien, B. Dahlberg, J. Wahlström, A. Eklund, A. Smed Sörensen, J. Grunewald; 
Dept. of Medicine, Solna, Karolinska Institutet, Stockholm, Sweden.

Background: Sarcoidosis is a granulomatous disorder of unknown aetiology, characterised by accumulations of activated CD4+ T cells in the lungs. In the specific variant Löfgren’s 
syndrome (LS), patients commonly present with acute disease onset, fever, bilateral hilar lymphadenopathy, erythema nodosum and bilateral ankle arthritis. While the exact 
inflammatory mechanism remains unknown, non-LS patients have a higher risk of developing pulmonary fibrosis, whereas LS is associated with more rapid disease resolution and a 
good prognosis.
Methods: Lineage-specific transcription factor expression and cytokine production of CD4+ T cells were assessed by flow cytometry and multicolour FluoroSpot in bronchoalveolar 
lavage (BAL) fluid and peripheral blood of sarcoidosis patients (LS and non-LS) and healthy volunteers.
Results: Expression of Th1 transcriptional regulator T-bet in CD4+ T cells was significantly higher in BAL fluid of LS patients than in non-LS and healthy controls. Furthermore, in 
patients, a majority of T-bet+ CD4+ T cells also expressed Th17 regulator RORγT, while the opposite was true in healthy individuals. T-bet/RORγT double-positive cells were more 
frequent in LS (median 71.1% of all CD4+ T cells) than in non-LS (median 28.4%). No T-bet+ RORγT+ cells were identified in blood. Production of IFNγ in combination with IL-17A, IL-22 
and/or IL-10 was observed to a higher degree in LS BAL cells, potentially reflecting a role for Th1/Th17 plasticity in non-chronic disease.
Conclusion: Co-expression of lineage-specific transcription factors and cytokine multifunctionality indicates a more targeted and efficient immune response in LS, and a favourable 
influence of Th1/Th17 plasticity on disease resolution.

P.B.19.18
Inflammatory macrophages contribute to the progression of kidney fibrosis

T. T. Braga1, H. Azevedo1, R. R. Silva1, K. R. Perez2, M. E. Almeida1, N. O. Camara1,2; 
1University of Sao Paulo, Sao Paulo, Brazil, 2Federal University of Sao Paulo, Sao Paulo, Brazil.

Introduction: Macrophages exhibit an important function in fibrosis development. However, there is little evidence linking its phenotype with distinct tissue outcomes. We 
hypothesize that pro-inflammatory macrophages are effector cells in renal fibrogenesis and that the microenvironment plays determinant role in their migration and differentiation.
Material and Methods: Macrophages subtypes were identified by flow cytometry, qPCR, ELISA and electronic or confocal microscopy. We evaluated the effects of in vitro 
differentiated M (IFNγ+LPS), M (IL4+IL13) or M0 in promoting inflammation and progression of renal injury by injecting then into Rag1-/- clodronate treated mice. The injected 
macrophages were derived from WT, CD45.1+, Stat6-/-, or Arg1 YFP animals, and were tracked. Then, we analyzed proteolytic networks of distinct macrophages with PCR Array and in 
a 3D culture system.
Results: Tissue-localized macrophages exhibited a pro-inflammatory phenotype (p40+CCR7+CD11b+) during the initial phase and a pro-resolute one (Arg1+IL10+CD206+CD11b+) 
during the chronic phase of the disease. Interestingly, injection of M (IFNγ+LPS) instead of M0 or M (IL4+IL13), besides increasing inflammatory pattern, accentuated kidney fibrosis, 
and this process was more pronounced with M (IFNγ+LPS) from Stat6-/- mice, even injected cells cannot reach injured tissue. Analysis of proteolytic networks showed that M 
(IFNγ+LPS) were associated with the up-regulation of inflammation- and fibrosis-related molecules (Thbs1, Mmp7, Mmp8 and Mmp13), in spite of less collagen degradation in a 3D 
system.
Conclusion: Our results suggest that the inflammatory milieu induces pro-inflammatory macrophages that evoke a complex network culminating in fibrosis.
The present abstract is eligible for the IUIS travel grant.
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P.B.19.19
Modulation of local cytokine network in chronic periodontitis by low-level laser therapy

B. Ismaili1, D. Bokonjic1, Z. Dolicanin2, M. Colic3,1; 
1Medical Faculty Foca,University of East Sarajevo, Sarajevo, Bosnia and Herzegovina, 2State University of Novi Pazar, Novi Pazar, Serbia, 3Medical Faculty of the Military Medical Academy, 
Belgrade, Serbia.

Introduction: Cytokines play a crucial role in pathogenesis of chronic periodontitis (CP), but little is known how their production is modulated after biostimulatory laser therapy (LT). 
Therefore, the aim of this study was to examine the levels of pro-, ani-inflammatory, osteolytic, osteoprotective and immunoregulatory cytokines in gingival crevicular fluid (GCF) 
of CP patients and to compare them with clinical parameters of the disease before and after LT. Materials and Methods: The study was performed on 32 patients with CP and 24 
healthy persons. GCF was collected from diseased and healthy sites, respectively, and tested for cytokine levels. CP patients were divided into control and experimental groups. The 
experimental group was treated with a diode laser for 9 days after scaling, whereas the control group was only scaled.
Results: The levels of all examined cytokines, except osteoprotegerin (OPG), in GCF were significantly higher in CP patients. In CP patients the levels of proinflammatory cytokines 
(IL-1β, TNF-α, IL-6, IL-8, IL-17, IL-23 and IFN-γ), and RANK-L, correlated with plaque index and probing pocket depth. LT was followed by reduction of inflammation and decreased 
concentrations of IL-1 β, TNF- α, IL-6, IL-8, IL-23 and RANK-L in GCF. In contrast, the levels of IL-27, TGF- β and OPG were increased, without significant modulation of IL-4, IL-10, IL-12, 
IL-17, RANK and IFN-γ.
Conclusion: These results showed that short-term LT attenuates inflammation in CP which was followed by a decrease in the production of proinflammatory cytokines by innate 
immune cells and up-regulation of immunoregulatory and osteoprotective cytokines.

P.B.19.20
Autophagy mediates tolerance to wolbachial antigens induced apoptosis and senescence during filarial infections

K. Vijayan, N. RB; 
Anna University, Chennai, India.

Monocyte dysfunction by filarial antigens has been a major mechanism underlying immune evasion following hyporesponsiveness during patent lymphatic filariasis. Recent studies 
have initiated a paradigm shift to comprehend the immunological interactions of Wolbachia and its antigens in inflammation, apoptosis, lymphocyte anergy, etc. Here we showed 
that recombinant Wolbachia heat shock protein 60 (rWmhsp60) interacts with TLR-4 and induces apoptosis in monocytes of endemic normal but not in chronic patients. Higher levels 
of reactive oxygen species (ROS) induced after TLR-4 stimulation resulted in loss of mitochondrial membrane potential and caspase cascade activation, which are the plausible reason 
for apoptosis. Furthermore, release in ROS owing to TLR-4 signaling resulted in the activation of NF-ĸB p65 nuclear translocation which leads to inflammation and apoptosis via TNF 
receptor pathway following the increase in IL-6 and TNF-α level. Here for the first time, we report that in addition to apoptosis, rWmhsp60 antigen in filarial pathogenesis also induces 
molecular senescence in monocytes. Targeting TLR-4, therefore, presents a promising candidate for treating rWmhsp60-induced apoptosis and senescence. Strikingly, induction 
of autophagy by rapamycin detains TLR-4 in late endosomes and subverts TLR-4-rWmhsp60 interaction, thus protecting TLR-4-mediated apoptosis and senescence. Furthermore, 
rapamycin-induced monocytes were unresponsive to rWmhsp60, and activated lymphocytes following PHA stimulation. This study demonstrates that autophagy mediates the 
degradation of TLR-4 signaling and protects monocytes from rWmhsp60 induced apoptosis and senescence.

P.B.19.21
Di(2-ethylhexyl) phthalate-induced cell damage in MES-13 cells is related with ROS, Nrf2, NF-κB, and inflammatory cytokine

P. T. Shen, B. F. Lin; 
National Taiwan University, Taipei, Taiwan.

Introduction: Di(2-ethylhexyl) phthalate (DEHP) is used as plasticizer, and it might leak and contaminate food from plastic package. It has been found that DEHP-induced 
reactive oxygen species (ROS) cause cell damage, which has been linked to inflammation and carcinogenesis. However, it is still unclear whether DEHP would also result in kidney 
inflammation or carcinogenesis. Therefore, we aim to investigate the role of DEHP in renal mesangial cell line (MES-13) and explore the possible pathogenic mechanisms.
Materials and Methods: MES-13 cells were treated by DEHP (0, 15, 30, 60, 125, 250, 500 μM) for 24 hrs. Cell viability, ROS generation, the expression of Nrf2 and NF-κB, and cytokine 
levels including TGF-β, IL-6, TNF-α and IL-1β were analyzed.
Results: The results showed that low concentration (0-60 μM) of DEHP treated MES-13 cells induced cell proliferation, whereas high concentration (60-500 μM) showed the opposite 
results. There was no difference in IL-1β level between with or without 1 μg/mL LPS-stimulation. The expression of Nrf2 was increased and dose-dependent. We will also like to assay 
ROS production and the activation of NF-κB. The results will be correlated with the levels of TGF-β and IL-6 to further clarify the effect of DEHP in the inflammatory responses of renal 
mesangial cells.
Conclusions: Our findings showed that DEHP might result in abnormal cell proliferation. DEHP also affected Nrf2 expression, which might be caused by ROS generation. These results 
here might shed light on further understanding the effect of DEHP on inflammatory responses and damage to renal cells.

P.B.19.22
An assessment of neutrophil function in children with Papillon Lefèvre Syndrome

H. M. Roberts, P. White, M. Grant, I. Chapple; 
University of Birmingham, Birmingham, United Kingdom.

Introduction: Papillon-Lefevre Syndrome (PLS) is an extremely rare inherited autosomal recessive disease affecting 1-4 people per million. Characterised by palmoplantar keratosis 
and severe periodontal destruction leading to premature and permanent loss of teeth, 20-25% of PLS cases suffer from an increased susceptibility to other infections.
PLS is caused by a mutation in the cathepsin C gene (CTSC), resulting in a complete loss of activity and subsequent failure to activate immune response proteins. The underlying cause 
of periodontal disease in PLS patients is thought to arise from a consequent defect in neutrophils, which are vital for defence against pathogens and in the progression of periodontal 
inflammation.
Aim: To functionally characterise neutrophil behaviour in PLS patients compared with healthy gender and age-matched controls.
Methods: Neutrophils were isolated from the peripheral blood of 4 genotyped PLS patients alongside healthy age and gender-matched controls. For the chemotaxis assay neutrophils 
were exposed to the chemoattractants macrophage inhibitory protein-1 alpha (MIP1α) and the bacteria peptide formyl-Methionyl-Leucyl-Phenylalanine (fMLP) and analysed 
by real-time video-microscopy. Reactive Oxygen Species (ROS) generation was measured using chemiluminescence. Neutrophil Extracellular Trap (NET) formation was assayed 
fluorometrically.
Results and Conclusion: PLS patient neutrophils exhibited significantly reduced velocity and chemotactic accuracy. PLS neutrophils generated significantly more ROS and significantly 
lower NETs. These results enhance our understanding of the underlying neutrophil defect in PLS patients.

P.B.19.23
Chemerin increases osteoclasts activity and bone resorption

S. Y. Fukada, G. C. Leite, E. S. Ramos-Junior, F. Q. Cunha; 
University of São Paulo, Ribeirão Preto, Brazil.

Introduction: The adipokine chemerin is secreted by adipocytes and is associated with obesity, which has been pointed as a risk factors for periodontal disease.
This study aimed to evaluate the role of chemerin on osteoclastogenesis and osteoblast activities and wheather it has a biological effect on alveolar bone loss in Hight fat Diet (HFD)-
treated mice.
Material and Methods: Bone marrow cells from C57BL/6 mice were differentiated into osteoclasts and osteoblasts in the presence or not of chemerin. Osteoclast formation and 
function were analyzed using colorimetric TRAP assay and pit formation analysis. Osteoblasts activity was evaluated by Alizarin staining. Alveolar bone resorption was evaluated in 
HFD-treated mice and control. The expression of osteoclastogenesis marker in cell culture and in gingival tissue were analyzed by RT-qPCR.
Results: RANKL-induced osteoclasts expressed chemerin receptor CMKLR1. Although multinuclear cell differentiation and osteoclast markers gene expression was not altered by 
chemerin, it increased osteoclasts resorption activity in a dose-dependent manner in vitro. Chemerin also increased osteoblasts activity and RANKL/OPG ratio expression. HFD-
treated mice had a significantly increased serum cholesterol and chemerin level. Morphometric analysis showed an increased bone loss in HFD-treated mice compared to control. The 
increased bone loss in HFD-treated mice was associated with high expression of chemerin and its receptor CMKLR in the gingival tissue. The results also show high levels of cathepsin 
K mRNA in the gingiva of HFD-treated mice.
Conclusion: Our results suggest that chemerin may participate in alveolar bone resorption in HFD-treated mice by increasing cathepsin K and osteoclasts activity.
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P.B.19.24
Anti-fibrotic activity of natural killer cells is impaired by hepatic stellate cells- and TGF-β-dependent emperipolesis in liver cirrhosis with chronic HBV infection

J. Zhao, Z. Zhang, F. Wang; 
Beijing 302 hospital, Beijing, China.

Natural killer (NK) cells have been implicated in inducing fibrosis remission in mice model; however, their anti-fibrotic immune characteristics and relevant regulatory mechanisms 
remain to be elucidated especially in liver cirrhosis (LC) patients with hepatitis B virus (HBV) infection. We found that peripheral and hepatic NK cells from HBV-infected LC patients 
both displayed a decreased frequency, activation status and anti-fibrotic activity as compared to those in chronic hepatitis B (CHB) patients. Whereas in livers of LC patients in situ, 
NKp46+ NK cells were enriched in proximity to α-smooth muscle actin (α-SMA+) area and were parallel increased with α-SMA+ cells within the periportal and lobular regions as 
compared with CHB patients. These hepatic NKp46+ NK cells were either directly attached to or separated distributed with α-SMA+ hepatic stellate cells (HSCs) particularly in some 
severe LC patients. In vitro, NK cells displayed reduced cytolytic capacity against HSCs in LC patients compared to CHB patients. Simultaneously, NK cells from HBV-infected CHB and 
LC patients have more potential to entered HSCs, form emperipolesis and display apoptotic status. Blockade of tumor-growth factor (TGF)-β pathway using anti-TGF-β antibodies 
significantly enhanced NK cell-producing CD107a and interferon (IFN)-γ production and partially prevented the emperipolesis of NK cells within HSCs. Finally, the anti-fibrotic activity 
of NK cells was correlated negatively with liver fibrosis scores in a longitudinal follow-up cohort of HBV-infected LC patients. Thus, the impaired anti-fibrotic activity of NK cells was 
associated with liver fibrotic progression in chronic HBV infection through HSC-producing TGF-β and cellular emperipolesis.

P.B.20 Inflammatory Bowel Disease

P.B.20.01
Escherichia coli Nissle 1917 supernatant protects BALB/c mice from DSS-induced colitis

J. Malkova, K. Klimesova, A. Dusilova, M. Kverka, H. Tlaskalova-Hogenova; 
Institute of Microbiology, ASCR, Prague 4, Krc, Czech Republic.

Introduction: Disruption of gut microbiota composition can induce or perpetuate several chronic inflammatory disorders, including inflammatory bowel diseases (IBD). However, the 
mechanisms that set pathobionts and probiotics apart are largely unknown. Our aim was to analyze the interaction of the immune system with microbes that have different relations 
to IBD pathogenesis.
Materials and methods: We used four different Escherichia coli strains, including both microbes implicated in induction of IBD (e.g. E. coli p19A) and microbes used in its therapy [E. 
coli Nissle 1917 (EcN)]. First, we stimulated murine macrophages RAW264.7 or primary murine spleen (SPL) or mesenterial lymph node (MLN) cells with fixed bacteria and measured 
the cell activation: nitrite production by Griess assay and CD40 expression by flow cytometry (RAW264.7), CD69 expression by flow cytometry (SPL, MLN cells). Secondly, we treated 
female BALB/c mice with four weekly doses of EcN supernatant or PBS and induced acute colitis with dextran sodium sulfate (DSS). Then, we assessed the amount of Tregs in MLN of 
these mice by flow cytometry.
Results: We did not find any significant differences among E. coli strains in the in vitro experiments. In vivo, we found that the EcN group of mice had significantly milder colitis than the 
control group, although the proportion of Tregs in both groups of mice was similar.
Conclusion: We did not find any significant changes in cellular response to different E. coli. However, the supernatant from the probiotic strain EcN protected mice from DSS-induced 
colitis.
Support: grant from Czech Science Foundation (P303/12/0535).

P.B.20.02
The role of the Tec-family kinase Itk in the development of inflammatory bowel disease

S. Steiner, R. Atreya, M. F. Neurath, B. Weigmann; 
Medizinische Klinik 1, Uniklinik Erlangen, Erlangen, Germany.

Introduction: The two major forms of IBD, Crohn´s disease (CD) and ulcerative colitis (UC), are characterized by Th1- and Th2-mediated immune disorders, respectively. Itk (IL-2 
inducible T cell kinase), member of the Tec family kinases, is expressed in T-lymphocytes and is critically involved in Th2-mediated immune responses. Therefore we started to 
investigate the role of Itk in IBD in samples of human IBD patients and experimental colitis models in mice.
Methods: Human colon samples were taken for qPCR analysis of Itk and immunofluorescent stainings of CD3 and Itk. ItkKO mice were treated with oxazolone to induce Th2-mediated 
colitis. The manifestation of inflammation was determined by miniendoscopic analysis. The colon was isolated and used for qPCR analysis.
Results: Expression of Itk was increased in UC patients with high inflammation score. By staining of human tissues UC patients showed higher numbers of CD3+Itk+ cells compared to 
controls and CD patients. In the T cell dependent oxazolone-colitis model ItkKO mice were protected compared to controls, which was determined by miniendoscopic analysis and 
histology. The Th2-mediated cytokines were increased in the inflamed controls. These results indicate an important regulatory role for Itk in IBD.
Discussion / Conclusion: Because ItkKO mice are protected in the oxazolone-colitis model, it can be concluded, that Itk has an essential function in T cell mediated colitis. Expression 
analysis of Itk in human samples indicates a crucial role for Itk in IBD. Thus Itk seems to play a critical role in the signalling pathway, which induces Th2 mediated colitis.

P.B.20.03
Investigating the role of the TGF-β-activating integrin β8 in inflammatory bowel disease

A. Kelly1,2,3, J. Worthington1,2,3, T. Fenton1,2,3, E. Shuttleworth1,2,3, S. Campbell4, S. Levison4, M. Travis1,2,3; 
1Manchester Collaborative Centre for Inflammation Research, University of Manchester, Manchester, United Kingdom, 2Wellcome Trust Centre for Cell-Matrix Research, University of 
Manchester, Manchester, United Kingdom, 3Manchester Immunology Group, Faculty of Life Sciences, University of Manchester, Manchester, United Kingdom, 4Gastroenterology Unit, 
Manchester Royal Infirmary, Central Manchester University Hospital NHS Foundation Trust, Manchester, United Kingdom.

TGF-β is an important regulatory cytokine known to play a key role in the induction of T regulatory cells (Tregs), which are critical for the maintenance of immune homeostasis. 
TGF-β is secreted as a latent complex, requiring activation to be functional. Activation of TGF-β in the immune system is tightly regulated, one of the chief mechanisms being via 
the integrin αvβ8, which is expressed on immune cells such as dendritic cells and Tregs. Mouse models have demonstrated a crucial role for αvβ8 in intestinal immune regulation, 
with lack of β8 on DCs resulting in colitis, and β8 knockout Tregs failing to suppress active inflammation in colitis models. However, the importance of these pathways in humans is 
completely unknown. Here, we examine the role of the TGF-β/β8 integrin pathway in human inflammatory bowel disease (IBD). Lamina propria mononuclear cells were isolated from 
inflamed and healthy patient intestinal biopsies and resection samples and integrin β8 expression was measured. Real time PCR showed that β8 expression was higher in intestinal 
tissue compared to peripheral immune cells, with immunohistochemistry revealing low β8 protein expression in resection samples. However, there was a notable increase in β8 
expression in patients with intestinal inflammation, particularly in those with severe inflammation. Further examination of β8 expression by flow cytometry showed that expression 
was upregulated on a number of lymphocyte and monocyte populations, including Tregs, during inflammation. Our current studies are dissecting the role of β8 on different cell types 
in active inflammation in IBD.

P.B.20.04
Regulatory T cells induced by B cells protect mice from colitis induced by effector T cells

T. Y. Shao1, B. L. Chiang1,2; 
1Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, Taipei, Ta, Taipei, Taiwan, 2Graduate Institute of Immunology,College of Medicine, National Taiwan 
University, Taipei, Taiwan, Taipei, Taiwan.

Introduction: The chronic inflammatory bowel diseases (IBD), including Crohn’s disease (CD) and ulcerative colitis (UC), affected about 0.3% of the western population. Although the 
exact causes were still not established, innate and adaptive immune responses have been correlated to the disease development. Recent studies has showed that antigen specific 
induced Treg (iTreg) and Tr1 cells not only could prevent colitis but also might become a therapy for IBD. This study investigated the potential suppressive effect of regulatory T cells 
induced by B cells (Treg-of-B) on the development of IBD.
Materials and Methods: Our previous results suggested that Treg-of-B cells could exert immune suppressive activities both in vitro and in vivo. The C.B-17SCID mice were adoptively 
transferred with effector T cells (CD4+ CD45RBhi) isolated form the spleen of BALB/c mice, and combined with Treg-of-B cells for treatment to investigate the effect of Treg-of-B cells in 
IBD model.
Results: In vitro, B220+ B cells were able to convert CD4+ CD25- T cells into CD4+ CD25+ T cells (Treg-of-B cells) which could suppress T cell proliferation. Treg-of-B cells upregulated the 
expression of ICOS, LAG3, and PD-1, but not expressed Foxp3. In CD4+ CD45RBhi T cells induced IBD, co-transfer with Treg-of-B cells could prevent the development of colitis. Not only 
clinical symptom was ameliorated, but also Th1 and Th17 cytokine expressions were decreased.
Conclusions: In summary, Treg-of-B cells could protect the development of colitis induced by transfer CD4+ CD45RBhi T cells.
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P.B.20.05
Association of IL-1RA single nucleotide Polymorphisms (SNPs) with clinical features of Iranian Inflammatory Bowel Disease(IBD)subjects

S. Shahkarami1, N. Ebrahimi Daryani2, M. Sadr1, S. Moossavi3, S. Soltani1, E. Farhadi4, N. Rezaei1,5; 
1Molecular Immunology Research Center, Department of Immunology, School of Medicine,Tehran University, Tehran, Iran, Islamic Republic of, 2Department of Gastroenterology and 
Hepatology, Tehran University of Medical Sciences, Tehran, Iran, Tehran, Iran, Islamic Republic of, 3Digestive Oncology Research Center, Digestive Disease Research Institute, Tehran 
University of Medical Sciences, Tehran, Iran, Islamic Republic of, 4Hematology Department, School of Allied Medical Science, Iran University of Medical Sciences,, Tehran, Iran, Islamic 
Republic of, 5Research Center for Immunodeficiencies, Children’s Medical Center Hospital, Tehran University of Medical Sciences,, Tehran, Iran, Islamic Republic of.

Interleukin (IL)-1 and its related cytokine family members play a key pathogenesis role in inflammatory bowel disease (IBD). The association between IL-1 gene cluster single 
nucleotide polymorphisms (SNPs) and development of IBD and its clinical manifestations has produced conflicting results. In the present study, We investigated whether single 
nucleotide polymorphisms ( SNPs) IL-1a -889 C/T, IL-1b -511 C/T, IL-1b +3962 C/T, IL-1R Pst-I1970 C/T, and IL-1RA Mspa-I11100 C/T were associated with IBD in 75 Iranian patients 
with IBD (40 CD and 35 UC), using polymerase chain reaction with sequence-specific primers method.IL-1b -511 CC genotype was significantly less frequent in subjects with UC 
compared to controls, while IL-1RA Mspa- I11100 CC was significantly associated with both Crohn’s disease (CD) and ulcerative colitis (UC). IL-1a -889 TT genotype was more 
frequently associated with extraintestinal features. A significant association was observed between IL-1b +3962 TT genotype and the disease activity in IBD. IL-1RA Mspa-I11100 CC 
was significantly less present in CD patients who need immunosuppressive therapy. IL-1RA Mspa-I11100 CT was associated with earlier age of onset in IBD, while TT genotype was 
associated with higher age of onset in IBD.These data suggest that the IL-1 SNPs is associated with IBD and also could affect the disease.

P.B.20.07
Differences in Gut Mucus Microbiota Precede Dysbiosis in a Mouse Model of Inflammatory Bowel Disease

M. Glymenaki1, G. Warhurst2, A. Mcbain1, K. Else1, S. Cruickshank1; 
1University of Manchester, Manchester, United Kingdom, 2Salford Royal Hospital, Manchester, United Kingdom.

Impaired tolerance to the gut microbiota is associated with inflammatory bowel diseases (IBD), such as Crohn’s disease and Ulcerative colitis. The microbiota is complex and in the 
colon resides in the gut lumen and the thick outer mucus layer covering the epithelium, leaving the inner mucus sterile. The mucus bacteria are therefore likely to have the most 
impact on the epithelium and underlying lamina propria. Studies investigating microbiota in IBD pathogenesis have mainly focused on stool microbial analysis leaving mucus 
bacteria understudied. To determine the importance of mucus bacteria in IBD development, we investigated colitis progression in the mdr1a-/- spontaneous model of colitis. Microbial 
differences between mdr1a-/- and wild-type littermate controls were evident before colitis onset but restricted to the mucus layer. Despite mucus microbial composition differing 
between controls and mdr1a-/-mice, bacterial location and mucus thickness were similar. Upon emergence of early inflammation, but not full colitis, in mdr1a-/- mice, differences in 
bacterial composition extended from the mucus to the luminal compartment. Furthermore, the mucus layer became thinner. Although bacterial load was not increased overall during 
colitis onset, bacterial localization with respect to host tissue was altered with bacteria penetrating the inner mucus. Our results show that microbial dysbiosis starts in specific niches 
before the onset of colitis.

P.B.20.08
Role of DNAM-1 family co-receptors on mucosal and peripheral blood T cells populations in paediatric subjects and inflammatory bowel diseases (IBD) patients

S. Battella1, S. Oliva2, G. Di Nardo2, S. Cucchiara2, A. Santoni3, G. Palmieri1; 
1Department of Experimental Medicine - “Sapienza” University of Rome, Rome, Italy, 2Department of Pediatry and child neuropsychiatry - “Sapienza” University of Rome, Rome, Italy, 
3Department of Molecular Medicine - “Sapienza” University of Rome, Rome, Italy.

Introduction: Gut mucosa is home for a variety of effector/memory T cells whose survival and effector functions are tightly regulated. Disturbances in T cells regulation are strongly 
involved in Inflammatory Bowel Diseases’ pathogenesis. Our aim is to analyze the expression pattern of DNAM-1 and TIGIT co-receptors on mucosal and peripheral blood (PB) T cells 
in pediatric healthy subjects and IBD patients, and to study their role in regulating T cells proliferation and functions.
Materials and Methods: DNAM-1 and TIGIT expression and IFN-γ production are assessed by multi-parametric cytofluorimetric analysis. T cell proliferation is measured by CFSE 
dilution assay.
Results: The frequency of DNAM-1+ cells is strongly reduced, whereas that of TIGIT+ cells is increased on mucosal T cells, when compared to PB counterparts. Both co-receptors 
are down-regulated on mucosal CD4+ T cells from active IBD patients. DNAM-1+ and TIGIT+ PB-T cells show a higher capability to produce IFN-γ. DNAM-1 is enriched and TIGIT is 
depleted on proliferating (CD3/CD28-stimulated) PB-T cells. The presence of PVR shared ligand increases T cell proliferation, and overcomes the defective proliferative capability of 
DNAM-1+TIGIT+ T cells.
Conclusions: The different expression of DNAM-1 and TIGIT on mucosal vs PB-T cells may be related to different activation/differentiation state, and/or homing capability; co-receptor 
downmodulation on active IBD mucosal T cells may depend on the inflammatory microenvironment. While both co-receptors mark functionally competent PB-T cells, DNAM-1 and 
TIGIT are inversely associated with proliferative capability. These data suggest a role for DNAM-1 and TIGIT in mucosal immunity and IBD pathogenesis

P.B.20.09
Ex vivo analysis of cytokine production profile in intestinal mucosa of children with inflammatory bowel disease

S. Vitale1,2, C. Strisciuglio2,3, L. Pisapia4, E. Miele2, P. Barba4, A. Vitale2, S. Cenni2, G. Del Pozzo4, R. Troncone2, A. Staiano2, C. Gianfrani1,2; 
1Institute of Protein Biochemistry- CNR, Naples, Italy, 2Department of Translational Medical Science, University of Naples Federico II, Naples, Italy, 3Department of Women, Child and 
General and Specialized Surgery, Second University of Naples, Naples, Italy, 4Institute of Genetics and Biophysics ‘Adriano Buzzati Traverso’- CNR, Naples, Italy.

Introduction: Both innate and adaptive immunity are determinant in the gut inflammation of patients with inflammatory bowel disease (IBD). However, very little is known about the 
inflammatory pathways occurring in pediatric IBD.
Materials and Methods: By an ex-vivo analysis, we investigated the cytokine production profile of different cell subsets of epithelial and lamina propria compartments in colonic 
biopsies from children with Crohn’s disease (CD, n=21, mean age 12.6 yr), with ulcerative colitis (UC, n=19, mean age 13.1 yr), and from non-IBD controls (n=18, mean age 10.2 yr). 
After enzymatic digestion, intestinal cells were analyzed for the expression of surface markers (EpCAM, CD3, CD11c, HLA-DR, IL-15, HLA-Class I). Cytokine production was analyzed 
intracellularly by flow cytometry (TNF-α, IL-4) or by ELISA in the cell supernatants (IFN-), after mitogen stimulation.
Results: A significant increase of IL-15+ and EpCAM+ (enterocytes) cells was detected in biopsies from IBD patients compared to controls. A sustained fraction of the EpCAM+ cells 
upregulated IL-15, as well as HLA-Class I and TNF-α expression. TNF-α was also markedly produced by dendritic cells (CD11c+HLA-DR+). Furthermore, higher levels of IFN-γ were 
detected in cell supernatants from IBD patients compared to the controls.
Conclusions: Our study demonstrates an important role of both epithelial and dendritic cells in the development of the intestinal mucosa inflammation in pediatric IBD. A pathogenic 
function of IL-15, in addition to TNF-α, is also suggested. IL-15 could be a target of new therapeutic strategy in IBD.

P.B.20.10
Defective IL-10 signaling in antigen presenting cells increases the sensitivity to colitis

S. Veenbergen1, L. M. Costes1, M. A. van Leeuwen1, M. J. Girard-Madoux1, G. Driessen1, L. F. de Ruiter1, H. C. Raatgeep1, D. J. Lindenbergh-Kortleve1, L. A. van Berkel1, Y. Simons-Oosterhuis1, 
A. A. Brouwers-Haspels1, A. P. Heikema1, L. de Ridder2, J. C. Escher2, B. E. Clausen3, J. N. Samsom1; 
1ErasmusMC, Rotterdam, Netherlands, 2ErasmusMC-Sophia Children’s hospital, Rotterdam, Netherlands, 3Institute for Molecular Medicine, Johannes Gutenberg-University, Mainz, 
Germany.

Introduction: Inflammatory bowel disease (IBD) is driven by inflammatory T-cell responses to commensal microbiota. Intact interleukin-10 (IL-10) signaling in colonic immune cells is 
pivotal to restrain microbiota-specific T-cell responses. Here, we questioned whether IL-10 signaling in the T cell and signaling in the antigen presenting cell are equally important to 
prevent the development of inflammatory anti-microbial T-cell responses and subsequent IBD.
Materials and Methods: Peripheral blood derived immune cells from an IBD patient with a loss-of-function mutation in the IL-10 receptor alpha (IL-10RA) gene and genetically 
modified mice lacking IL-10RA expression specifically on their CD11c+ antigen presenting cells (APC) were used.
Results: Lesional intestinal tissue taken from the IL-10RA deficient patient at onset of disease contained high numbers of IFN-γ- and IL-17- producing T cells. By culturing CD4+ T 
cells and APC from the IL-10RA-deficient patient and a healthy control, we revealed that IL-10R expression on APC, but not on T cells, is important for controlling IFN-γ production 
by effector T cells. In agreement, upon colonization with Helicobacter hepaticus mice that lack IL-10RA specifically on their CD11c+APC develop severe colitis characterized by T-cell 
infiltration and increased expression of IL-17A, IL-12 and IFN-γ.
Conclusions: Altogether these findings demonstrate a critical role of IL-10 signaling in APC to prevent microbial induced intestinal T cell inflammation. As the IL-10RA deficient patient 
did not respond to T-cell directed treatments such as thiopurines and infliximab, we envisage that IBD patients with milder forms of IL-10 deregulation show similar unresponsiveness 
to these immunosuppressive regimens.
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P.B.20.11
Indomethacin-induced ileitis in rats is mediated by the NLRP3 inflammasome

A. Zherebiatiev, A. Kamyshnyi; 
Zaporozhye State Medical University, Zaporozhye, Ukraine.

Background. The NLRP3 inflammasome promotes the maturation of the IL-1β and its activation was identified as a critical mechanism of pathogenesis inflammatory bowel disease.
Objectives We studied of NLRP3 inflammasome mRNA expression in the inflamed ileum of rats with experimental indomethacin-induced ileitis.
Methods. Acute ileitis was induced in fed rats (n=10) by one subcutaneous injections of indomethacin, an inhibitor of the cyclooxygenase pathway of arachidonic acid (15 mg/kg). 
Expression of NLRP3 inflammasome mRNA was determined by real-time reverse-transcription polymerase chain reaction with gene-specific primers, using a CFX96™ Real-Time 
PCR Detection Systems (Bio-Rad Laboratories, Inc., USA). Each sample was tested in triplicate, and results were normalized using amplification of the same cDNAs with rat GAPDH 
primer.
Results. The expression of NLRP3 inflammasome was assessed in ileum. RT-PCR analysis demonstrates a 4.3-fold (P<0.05) increased expression of NLRP3 mRNA expression in ileal 
samples tested compared to uninflamed control rats.
Conclusions. These results suggest that NLRP3 inflammasome may advance our understanding of IBD pathogenesis and that they may be of interest as targets for treatment of 
inflammatory diseases, although further research is needed to clearly evaluate its role for initiating intestinal inflammation.

P.B.20.12
Is PR3-ANCA a reliable marker of primary sclerosing cholangitis in patients with inflammatory bowel diseases?

M. Meddeb1, I. Namouchi1, L. Kallel2, L. Laadhar1, A. Filali2, M. Kallel-Sellami1; 
1La Rabta Hospital , Immunology Department, Tunis, Tunisia, 2La Rabta Hospital , Gastroenterology Department, Tunis, Tunisia.

Background and aims : Primary sclerosing cholangitis (PSC) is a chronic, cholestatic syndrome characterized by inflammation and fibrosis of the intra and extra-hepatic bile ducts. 
Up to 80% of patients with PSC are diagnosed simultaneously with inflammatory bowel disease (IBD). Recently, antibodies to proteinase 3 (PR3) have been described as promising 
biomarker in PSC. The objective of this study was to evaluate the frequency and clinical significance of PR3-ANCA in a cohort of IBD patients.
Patients and methods: A total of 25 IBD patients (16 crohn disease, 8 ulcerative colitis, and 1 indeterminate colitis) were enrolled in this study. They were 13 men and 12 women with 
an average age of 41 years. Anti-neutrophilic cytoplasmic antibodies (ANCA) were tested by Indirect Immunofluorescence (IFI) on formalin and ethanol-fixed neutrophil substrates. 
Anti-myeloperoxidase (MPO) and anti PR3 were determined by ELISA.
Results: By IFI, 16 (64%) IBD patients had positive ANCA: 2 atypical P-ANCA , 11 P-ANCA and 3 C-ANCA. By ELISA, 3 sera (12%) showed positive PR3 antibodies. They were 3 men 
in whom the diagnosis of PSC was suspected. The prevalences of ANCA by IFI and of anti-PR3 antibodies were 54% /27% respectively in IBD patients with suspected PSC and 50%/0 
respectively in IBD patients with normal hepatic chemistry.
Conclusion: Our results showed a superiority of PR3-ANCA compared to ANCA by IFI as a reliable marker of PSC in IBD patients. These data have to be confirmed in a larger cohort.

P.B.20.13
Protective effect of the aqueous extract from siegesbeckia pubescens on iodoacetamide-induced colitis in rats

Y. P. Ye, T. L. Teng, Q. Li, S. F. Xu, F. Y. Chen, X. Y. Li; 
Zhejiang Academy of Medical Sciences, Hangzhou, China.

Introduction: Current treatments for ulcerative colitis (UC) may have defects including treatment resistants and some adverse events. In order to develop new therapeutic options 
with minimal side effects, in this study, the aqueous extract of Siegesbeckia pubescens (SPA) was evaluated its effect on colitis in rats.
Materials and methods: UC in rats were induced by iodoacetamide (IA). SPA were orally administered 3 days before iodoacetamide instillation and continued up to 4 days. Through 
out the experiment, rats were monitored for body weight loss, stool consistency and fecal occult blood. At the end of the experiment, rats were sacrificed and colons’ length, weight, 
macroscopic and histopathological damage were examined. Furthermore, the mRNA expression levels of pro-inflammatory cytokines were elevated in the colonic tissues.
Results: Administration of SPA resulted in a significant suppression of typical clinical signs of IA-induced rat colitis, including weight loss, bloody diarrhea, colon tissue edema, as well 
as the sign of colitis in a histomorphological examination. Moreover, the mRNA expression levels of pro-inflammatory cytokines (TNF-α, IL-6 and IL-1β) in the colonic tissues of rats 
were suppressed significantly by SPA.
Conclusions: The extract of S. pubescens most likely inhibits production of inflammatory cytokines and accelerates the healing of colonic ulcers, therefore ameliorating colonic injury, 
suggesting that it has potential for the treatment of UC.
The work was supported by National Natural Science Foundation of China (No. 81302785), Zhejiang Provincial Program of Traditional Chinese Medicine (2014ZB026) and Zhejiang 
Provincial Program for the Cultivation of High-level Innovative Health talents.

P.B.20.14
Elevated Levels Of Gastro-Intestinal Auto-Antibodies And Symptoms Are Associated With Higher Disease Activity In Colombian Patients With Spondyloarthritis

C. Romero-Sánchez1, W. Bautista-Molano2, V. Parra3, C. Martinez4, F. García5, J. De Avila6, H. Juliao7, J. Bello-Gualtero2, J. Rueda8, J. Londoño9, R. Valle-Oñate10; 
1Universidad Militar Nueva Granada, Bogotá, Colombia, Bogotá, Colombia, 2Faculty of Medicine, Universidad Militar Nueva Granada, Bogotá, Colombia, Bogotá, Colombia, 3Faculty of 
Medicine, Universidad de La Sabana, Chia, Colombia, Chia, Colombia, 4Coloproctology Deparment, Hospital Militar Central, Faculty of Medicine Universidad Militar Nueva Granada, Bogotá, 
Colombia, Bogotá, Colombia, 5Coloproctology Deparment, Hospital Militar Central, Bogotá, Colombia, Bogotá, Colombia, 6UIBO Institute, Universidad El Bosque, Bogotá, Colombia, Bogotá, 
Colombia, 7Gastroenterology Deparment, Hospital Militar Central, Bogotá Colombia, Bogotá, Colombia, 8Faculty of Medicine, Universidad de la Sabana, Chía, Colombia, Chia, Colombia, 
9Spondyloarthropathy Group, Rheumatology Department, Hospital Militar Central/Universidad de La Sabana, Chia, Colombia, Chia, Colombia, 10Spondyloarthropathy Group, Rheumatology 
Department, Hospital Militar Central, Faculty of Medicine, Universidad Militar Nueva Granada, Bogotá, Colombia, Bogotá, Colombia.

Introduction: To investigate the association between gastrointestinal variables, disease activity and the presence of gastrointestinal autoantibodies in patients with IBD and healthy 
subjects (HS).
Materials and Methods: A cross-sectional study was designed, including 103 patients with SpA, 23 patients with IBD and 117 HS. Anti-Saccharomyces cerevisiae IgG/IgA (ASCA), 6 
antigens associated with anti-neutrophil cytoplasmic antibodies (ANCA), anti-transglutaminase IgG/IgA (tTG), anti-deamidated gliadin peptide IgG/IgA (DGP), antinuclear antibodies 
(ANA) and total IgA were measured. A specific questionnaire was applied to identify gastrointestinal symptoms. Descriptive epidemiology was analyzed and association between 
clinical manifestations and autoantibodies were evaluated using the chi square test and Mann Whitney U-Test as appropriate.
Results: Mean age in SpA patients was 42.2 years (SD 15.5) with a predominance of uSpA subtype (59.8 %). There was a significant difference in the frequency of IgG/IgA ASCAS 
(p=0.000), p-ANCAS (p=0.000) and ANAS (p=0.000) between SpA and HS, and SpA and IBD. Significant association was found between BASDAI>4 and the presence of abdominal 
pain (p=0,003), diarrhea (p=0.017), abdominal bloating (<0.001), discomfort (0.004) and total IgA levels (p=0.005); as well as between abdominal bloating and BASFI > 4 (p=0.028). 
Additionally, significant difference was found in the presence of abdominal pain between SpA (54.4%) and IBD patients (27.5%)(p=0.012).
Conclusion: In SpA patients, high disease activity is associated with higher presence of IgG/IgA ASCAS, p-ANCAS, ANAS and IgA levels when compared with IBD and healthy controls. 
Gastrointestinal symptoms were independent of treatment and showed a variable presentation among SpA subtypes.

P.B.20.15
T-bet is a Key Modulator of IL-23-driven Pathogenic CD4+ T cell Responses in the Intestine

T. Krausgruber1,2, C. Schiering1,3, K. Adelmann1, O. Harrison4, A. Chomka1, C. Pearson1, P. Ahern4, M. Oukka5, F. Powrie1,2; 
1Translational Gastroenterology Unit, University of Oxford, Oxford, United Kingdom, 2The Kennedy Institute of Rheumatology, University of Oxford, Oxford, United Kingdom, 3Division 
of Molecular Immunology, MRC National Institute for Medical Research, London, United Kingdom, 4Sir William Dunn School of Pathology, University of Oxford, Oxford, United Kingdom, 
5Center for Immunity and Immunotherapies, Seattle, WA, United States.

It has been suggested that T-bet is required to facilitate IL-23-driven pathogenic effector functions; however, the precise role of T-bet in intestinal T cell responses has not been 
elucidated. Here, we show that T-bet expression by T cells is not required for induction of IL-23-driven colitogenic T cell responses but rather modifies qualitative features of the 
downstream pathogenic response. T-bet sufficient colitis is characterised by a multifunctional response that is functionally independent of IL- 17A and IL-22. By contrast, T-bet-
deficiency leads to enhanced activation of the IL- 23-STAT3 axis and unrestrained Th17 cell differentiation. T-bet deficient T cell-induced colitis is functionally dependent on both 
IL-17A and IL-22 and is characterised by elevated antimicrobial peptide expression and marked neutrophil influx. These data newly identify T-bet as a key modulator of IL-23 driven 
colitogenic effector responses in the intestine and have important implications for understanding of heterogeneous pathogenic effector mechanisms in IBD patients.
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P.B.20.16
Specific activation of TNFR2 increases suppressor cells in mice with DSS-induced chronic colitis

T. Schmid1, D. Weber-Steffens1, H. Wajant2, D. N. Männel1; 
1Institute of Immunology, Regensburg, Germany, 2Division of Molecular Internal Medicine, Würzburg, Germany.

Evidence is accumulating, that TNF receptor type 2 (TNFR2) plays an important role for generation and function of suppressor cell types such as regulatory T cells (Treg) and 
myeloid suppressor cells (MDSC). The aim of the study was to test the therapeutic potential of specific TNFR2 activation in the model of DSS-induced chronic colitis in mice using a 
recombinant protein consisting of a trimeric construct of modified mouse TNF (TNCscTNF80), which selectively activates mouse TNFR2.
The TNFR2-specific agonistic TNCscTNF80 had a co-stimulatory effect on T cells in vitro. In vivo, TNCscTNF80 induced myelopoiesis in naïve mice and enhanced the fraction of MDSC 
and Treg in the spleen of mice with inflammation. Mice with established chronic colitis were treated six times with intraperitoneal injections of 75µg TNCscTNF80 per mouse every 
other day and analyzed at several time points afterwards. Activation of the immune system by TNCscTNF80 became evident by splenomegalie. Myelopoiesis was strongly induced by 
the TNCscTNF80 treatment resulting in an increase of myeloid cells and generation of immature myeloid cells with MDSC phenotype. Also, absolute numbers and frequency of Treg in 
the CD4+ spleen cell population were increased by TNCscTNF80 treatment. Further experiments concerning the biological relevance of these cellular shifts are ongoing among others 
by utilizing mouse lines with cell type-specific deletion of TNFR2.

P.B.20.17
Analysis of regulatory T cells in the Inflammatory Bowel Diseases

R. Marrakchi1, B. Neili1, A. Abidi1, G. Guggino2, A. Gati1, K. Hamdi3, N. Ben Moustapha4, F. Dielli2, A. Benammar Elgaaied1; 
11Laboratory of Genetics, Immunology and Human Pathology, Faculty of Sciences, University of Tunis El, Tunis, Tunisia, 2Center for advanced diagnostics and biomedical research 
CLADIBIOR, University of Palermo, and Palermo, Italy, Palermo, Italy, 3Laboratory of genetics, Immunology and Human Pathologies, Faculty of Sciences of Tunis, University Tunis El Manar, 
Tunis, Tunisia, Tunis, Tunisia, 41Service of Gastroenterology A University Hospital El Rabta, Tunis, Tunisia, Tunis, Tunisia.

Introduction: Study of the function of regulatory T cells (Treg) in the chronic inflammation of the small intestinal and correlation with the stage of the disease.
Methods: The percentage of Tregs CD4+ CD25hi in peripheral blood of Inflammatory Bowel Diseases patients as well as to evaluate the number of Tregs cells in the lamina propria in 
biopsies taken in a subset of patients and controls. The cells were stained with antibodies for sorting. The fluorochrome-conjugated antibodies used for sorting were as follow: anti-
CD4 and anti-CD25. Tregs and Teffectors recovered after sorting were counted and cultured. The suppressive activity of expanded Tregs was assessed in vitro; T effector cells were 
stained with carboxy fluorescein diacetate succinimidyl ester (CFSE) and plated in co-cultures with expanded Tregs cells in different proportions. As positive and negative control, T 
effectors cells were used cultured with or without beads.
Results: Analysis studies reveal that Tregs cells represent 5% of lymphocytes cells, then the expansion of the Tregs and Teffectors has succeed and allowed us to reach the sufficient 
number of cells to realise the suppression test. Capacity of expanded Tregs to suppress proliferation of T effectors was tested and they are unable to stop its proliferation.
Conclusion: The available data shows that Tregs could not stop the inflammation in IBD so that lead us to study the reason of this escape from Tregs action and explain the unbalanced 
immune response.

P.B.20.18
Trichuris muris infection exacerbates experimental CD45RBhi T cell transfer-colitis characterised by a selective depletion of CD103+ CD11b+ dendritic cells

D. Sorobetea1, A. Rivollier2, W. Agace1,2, M. Svensson-Frej1; 
1Immunology Section, Department of Experimental Medical Sciences, Medical Faculty, Lund University, Lund, Sweden, 2Section of Immunology and Vaccinology, National Veterinary 
Institute, Technical University of Denmark, Fredriksberg, Denmark.

Epidemiological data indicate that exposure to parasitic worms is inversely correlated with the incidence of inflammatory bowel diseases such as ulcerative colitis. Experimental 
mouse models support these findings, although the parasite infection model of choice may be crucial. These observations have prompted clinical trials using the whipworm Trichuris 
suis as treatment for inflammatory disorders. We set out to investigate whether the murine counterpart, T. muris, can prevent or ameliorate intestinal inflammation in the CD45RBhi 
T cell transfer-model of colitis in mice. Our preliminary results suggest that rather than dampen inflammation T. muris infection, whether induced prior to or concurrent with the 
intestinal inflammation, exacerbates disease with mice losing more weight. Surprisingly however, mice infected with T. muris displayed weaker cytokine responses, most notably 
IL-17, a cytokine known to be involved in the pathology of ulcerative colitis. It is not yet clear by what mechanism(s) T. muris exerts its effects. Nevertheless these findings shed light 
on the importance of studying the interaction between particular infections with the host, especially with regard to ongoing trials of worm treatment against immune-associated 
diseases.

P.B.20.19
Fisher’s linear discriminant model for complex cytokine profiling: a new approach to prediction of response to tumour necrosis factor antagonists in ulcerative colitis patients

I. V. Obraztsov1,2, M. V. Shapina1, K. E. Shirokikh1, I. L. Khalif1; 
1A.N. Ryzhikh State Scientific Centre for Coloproctology, Moscow, Russian Federation, 2D. Rogachev State Scientific and Clinical Centre for Paediatric Oncology, Haematology and 
Immunology, Moscow, Russian Federation.

Ulcerative colitis (UC) is an immune-mediated inflammatory condition affecting large intestine. Monoclonal antibodies against tumour necrosis factor (anti-TNF) are widely used in 
UC treatment. However many patients are refractory or lose a response to anti-TNF. Identification of anti-TNF response predictors is valuable for the choice of therapeutic strategy. 
Cytokine profiling by multiplex test-systems could provide data on polarization and intensity of an immune response. It is cost-effective, high productive and applicable in clinical 
routine. So we aimed to develop predictors of response to anti-TNF drugs based on cytokine profiling.
Blood sampling was performed in 51 UC patients right before infliximab infusions during therapy. As a result we obtained 49 cases in a training set and 47 cases in a control set. We 
evaluated serum levels of 17 cytokines by Bio-Plex Pro Human Cytokine 17-plex Assay (Bio-Rad, USA). A clinical remission was considered as response; otherwise absence of response 
was postulated. Fisher’s Linear Discriminant Analysis (FLDA) was applied to prove which cytokines significantly enhance the response to anti-TNF treatment.
FLDA identified significant (p<0,001) discriminant function (using IL-1β, 2, 5, 8, 12, interferon-γ, TNF as predictors with step-by-step method) and their canonical coefficients in 
training set. Percentage of dispersion explained was 89.8%. Then we used this discriminant function as a model of classification to predict response to infliximab. A percentage of 
correctly classified cases for control set was 66.0%.
Thus we argue, that the FLDA model is perspective for a future realization in diagnostics to predict a response to anti-TNF drugs.

P.B.20.20
Microbial inactivation of pancreatic proteases protects epithelial barrier integrity in the large intestine

H. Yoon, G. Hörmannsperger, D. Haller; 
Technical University of Munich, Freising, Germany.

Frequent uptake of specific antibiotics (AB) like metronidazole has been found to be a risk factor for the development of IBD. However, the pathophysiological mechanisms are still 
into uncharted territory. As the treatment with specific AB was reported to result in strongly increased proteolytic activity (PA) of pancreatic proteases in the large intestine, we 
hypothesized that these proteases may impair barrier function and thereby promote dysregulated immune responses in the large intestine.
Vancomycin/Metronidazole (V/M), Ampicillin treatment of TNFdeltaARE/+ (ARE) mice resulted in marked but highly different shifts in the cecal microbiota. Nevertheless, V/M treatment 
only resulted in substantially increased cecal PA, comparable to the level observed in germfree mice. And AB treatment of wildtype (WT) and ARE mice induced to highly increase 
in trypsin and chymotrypsin-like elastase, indicating that the bacterial species that play an important role the digestive protease degradation were eradicated by V/M. Cecal 
supernatants (CS) from V/M-treated mice strongly damaged barrier function in PTK 6 cell and large intestinal tissue in contrast to CS from WT mice. Interestingly, V/M-increased PA in 
ARE mice was not associated with an acute aggravation of mild cecal inflammation, however, cecal inflammation strongly increased after discontinuation of the AB-treatment.
Specific AB may damage the large intestinal epithelial barrier by eliminating the bacteria that normally inactivate pancreatic proteases. The AB-increased PA may be a factor that 
promotes the development of intestinal inflammation in the long run.

P.B.20.21
The expression intensity studies of NOD-like receptors with lymphocytes of colon after recombinant antagonist of receptors of interleukin-1 treatment in oxazolone-induced 
colitis in rats

E. Melihova, A. Kamyshnyi; 
Zaporozhye State Medical University, Zaporozhye, Ukraine.

Background: NOD2 (nucleotide-binding oligomerization domain-containing protein 2) has a key role in intestinal homeostasis by detecting peptidoglycan that is released from the 
gut microbiota and its activation was identified as a critical mechanism of pathogenesis inflammatory bowel disease.
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Objectives: We studied the possibility of antagonist of receptors of interleukin-1 for correction of experimental colitis in rats with a focus on the expression studies of NOD2 with 
lymphocytes of colon.
Methods: Rats were divided into three experimental groups: group 1 ― control; group 2 ― rats with oxazolone-induced colitis; group 3 ― rats given ARIL-1 (3 mg/kg, for 5 days, 
subcutaneously). Colitis were induced in male Wistar rats (n=15) by intrarectally dose of 1.5 mg/kg of body weight 0.1% oxazolone in 50% ethanol under general anesthesia with 
ketamine , ∼8 cm proximal to the anal verge of rats using a catheter 1 mm diameter The immunopositive lymphocytes were determined using an indirect immunofluorescence 
technique with using a monoclonal rat antibody.
Results: We established that development of colitis was accompanied with the change of amount of NOD2+ lymphocytes. Drug administration during the development of 
experimental pathology was accompanied by changes in the expression of NOD2 and their density on lymphocytes.
Conclusions: These results suggest that Antagonist of receptors of interleukin-1 seemed to be beneficial in oxazolone-induced rat colitis model through modulate.

P.B.20.22
Absence of LPS in the lamina propria of UC identifies patients in remission who share immunological and mucosal structural features with active disease and may be at risk of 
relapse

L. Greathead1, R. Goldin1, P. Kelleher1, A. Steel2; 
1Imperial College, London, United Kingdom, 2Chelsea & Westminster Hospital NHS Trust, London, United Kingdom.

Introduction: An aberrant immune response to gut bacteria is thought to play a role in the mucosal inflammation seen in UC. We investigated microbial translocation, mucosal T cell 
cytokines and their relationship with levels of mucosal damage.
Materials and Methods: Cytokine secretion was measured using multiparametric flow cytometry on stimulated blood and colonic biopsies from 30 UC patients and 22 controls. 
Biopsies were stained with antibodies against LPS core and the tight junction proteins claudin 1, claudin 4 and occludin. LPS binding protein (LBP) and sCD14 were measured by ELISA 
and 16s ribosomal DNA using qPCR.
Results: Mucosal CD4+ IL-17f and IL-22 production was elevated in UC and mucosal TH17 cells correlated to UC disease score. Tight junction proteins were disrupted in UC and LBP 
raised indicating an elevated immune response to LPS. However we found reduced microbial translocation in UC compared to controls. LPS was detected in the lamina propria of 
more controls than UC patients and in UC its presence was associated with reduced TH1 cytokines and TH17 cells. LPS negative UC patients in remission had similar levels of tight 
junction disruption, LBP levels and TH17 cells as those with active disease and a shorter time to disease manifestation.
Conclusions: UC patients with inactive disease that share immunological and mucosal ultrastructural features with active UC can be identified by the absence of LPS in the lamina 
propria. Measurement of LPS by IHC may have a role in identifying cases at greater risk of clinical relapse.

P.B.21 Neuroimmunology and Multiple Sclerosis

P.B.21.01
Regulatory T cells control central nervous system inflammation by TNF / TNFR2 signaling pathway

C. Pouchy1, D. Sleurs1, S. Gregoire1, Y. Lombardi1, N. Chanson1, G. Martin2, G. Marodon1, Y. Grinberg-Bleyer3, B. Salomon1; 
1CIMI - UPMC UMRS CR7 - Inserm U1135, Paris, France, 2Departments of Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, New York, NY, United States, 
3Department of Microbiology and Immunology, College of Physicians and Surgeons, Columbia University, New York, NY, United States.

Biotherapies using TNF inhibitors have improved medical care of patients with rheumatoid arthritis, Crohn’s disease or psoriasis. However, these treatments may lead to paradoxical 
induction of autoimmunity and are formally contra-indicated in patients with multiple sclerosis (MS) because of high risk of disease exacerbation. These adverse effects revealed 
immuno-regulatory properties of TNF besides its well-described pro-inflammatory role, which may be due to its capacity to stimulate regulatory T cells (Tregs). In this work, we show 
that anti-TNF drugs exacerbated experimental autoimmune encephalomyelitis (EAE), a murine model of MS, replicating the observation in MS patients. Disease aggravation was 
associated with reduced Treg expansion in the central nervous system (CNS). Similar findings were obtained in mice deficient for the TNF receptor type 2 (TNFR2). To assess whether 
TNF acts directly on Tregs via TNFR2, we generated mice carrying a conditional knockout of TNFR2 in Tregs. These mice developed a very severe EAE, compared to controls. Disease 
exacerbation was associated with a profound reduction of Treg accumulation in the CNS, correlated with increased caspase activity and lower expression of suppressive molecules 
by Tregs. Thus, TNFR2 expressed by Tregs is critical for their accumulation and/or suppressive function in the inflamed CNS. The local TNFR2-dependent Treg boost represents a new 
mechanism of immune regulation controlling CNS autoimmunity.

P.B.21.02
Rheumatoid arthritis leads to altered gene expression in the brain and behavioral changes in mice

K. M. Andersson1, L. Leifsdottir1, M. C. Erlandsson1, M. Pekna2, K. Olmarker3, M. Pekny2, M. I. Bokarewa1; 
1Dep. Rheumatology and Inflammation Research, Inst. Medicine, Sahlgrenska University Hospital, University of Gothenburg, Gothenburg, Sweden, 2Center for Brain Repair and 
Rehabilitation, Department of Clinical Neuroscience and Rehabilitation, Institute of Neuroscience and Physiology, Sahlgrenska University Hospital, University of Gothenburg, Gothenburg, 
Sweden, 3Musculoskeletal Research, Department of Medical Chemistry and Cell Biology, Institute of Biomedicine, Sahlgrenska University Hospital, University of Gothenburg, Gothenburg, 
Sweden.

Introduction: Rheumatoid arthritis (RA) is an autoimmune disorder characterized by joint inflammation and destruction. Pain is the major symptom in RA, which often persists despite 
resolution of inflammation. This pointed to deregulation of central nervous system processing of pain in RA, but the underlying mechanisms remain largely unexplored.
The aim of this study was to examine whether joint inflammation was associated with changes in the brain.
Materials and Methods: Arthritis was induced in DBA/1 mice by immunization with collagen type II. Development of arthritis and behavioral pattern of each mouse were followed 
clinically by regular assessment and filming. Behavioral pattern including locomotion, rearing, minor movements, immobility, and grooming was compared to that of naïve healthy 
siblings, recorded simultaneously. Quantification of gene expression by RT-PCR was performed in cerebellum, medulla, basal ganglia and motor cortex.
Results: Arthritis decreased locomotion and rearing, and increased periods of minor movements. These changes were apparent already in early arthritis, and increased with the 
arthritis severity. The brain of arthritic mice showed increased expression of inflammatory cytokine IL-1, which correlated with duration of minor movements. mRNA levels of CD68, a 
marker of activated microglia, were increased in the motor cortex and basal ganglia, whereas the expression of IGF1R and S100A4, genes known for promoting neuronal survival, was 
decreased. The alterations in gene expression correlated with changes of behavior of the arthritic mice.
Conclusions: Arthritis changes the behavior of mice potentially by altering gene expression in the brain.

P.B.21.03
Increased Tim-3 expressions in the brains of different mouse models with toxoplasmic encephalitis

F. Lu1,2, B. Wu1,2, S. Huang3; 
1Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou, China, 2Key Laboratory of Tropical Disease Control (Sun Yat-sen University), Ministry of Education, Guangzhou, China, 
3School of Medicine, Jinan University, Guangzhou, China.

Introduction: Toxoplasma gondii can cause life-threatening toxoplasmic encephalitis (TE) in immunocompromised patients. T cell-mediated immune responses are essential for 
preventing the reactivation of chronic infection of T. gondii in the brain. The immunoinhibitory receptor T cell immunoglobulin and mucin domain (Tim)-3 is expressed on T helper 
(Th) 1 cell, participating in the regulation of Th immune response. However, there is no report concerning the role of Tim-3 gene in toxoplasmic encephalitis (TE). Materials and 
Methods: TE-resistant BALB/c, TE-susceptible C57BL/6 mice, and Kunming outbred mice were infected with Prugniaud, a type II strain of T. gondii by oral gavage. Results: Compared 
with the uninfected controls, there were mild brain inflammations in Kunming mice at 3 weeks postinfection (p.i.), moderate brain inflammations at 5 weeks p.i., and aggravated 
brain inflammations and necrosis at 7 and 9 weeks p.i.; the mRNA expressions of Tim-3 were significantly upregulated in the brains at 3, 5. 7, and 9 weeks p.i. Compared with infected 
BALB/c mice, there were remarkable pathological changes with significantly higher histological scores in the brains of C57BL/6 mice at 2, 5, 7, and 10 weeks p.i. (P < 0.01); significantly 
increased Tim-3 expressions in the brains of infected C57BL/6 mice at 5 (P < 0.05) and 10 (P < 0.01) weeks p.i. Conclusion: Our data indicate that Tim-3 may involve in the process 
of TE in different mouse models. Supported by the Natural Science Foundation of China (nos. 81271854 and 81471973) and the Guangdong Natural Science Foundation, China (no. 
S2013010016736).

P.B.21.04
Direct ex vivo characterization of autoreactive T cells provides no evidence for autoantigen-based high affinity selection and expansion in autoimmune patients

S. Gamradt1, F. Hahn1, J. Ahlers1, B. Rosche2, M. Assenmacher3, P. Bacher1, A. Scheffold1; 
1Dep. of Rheumatology and Clinical Immunology, Charité-Universitätsmedizin, Berlin, Germany, 2Dep. of Neurology and Experimental Neurology, Charité-Universitätsmedizin, Berlin, 
Germany, 3Miltenyi Biotec GmbH, Bergisch Gladbach, Germany.

Introduction: Autoreactive CD4+ T cells are considered to contribute to the development and chronification of various autoimmune disorders. However, the characteristics of 
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autoreactive T cells in health and disease remained so far elusive due to a lack of tools suitable for their direct identification.
Methods: We combined enrichment of T cells expressing the activation marker CD154 (CD40L) after stimulation with MS-relevant antigens (MOG, MBP1, PLP) with multicolor FACS 
analysis to characterize the frequencies, cytokine expression and phenotype of autoantigen-specific T helper cells directly from the peripheral blood of healthy individuals and MS 
patients. Furthermore, autoantigen-specific T cell clones were generated to confirm their specificity and to study their functional avidity.
Results: CD154 identified naïve and memory-type auto-reactive T cells with high specificity in healthy donors and MS patients. Autoantigen-reactive memory T cells, in particular 
with a Th1/Th17 phenotype, were slightly overrepresented especially in younger patients and displayed higher production of IFN-γ- and GM-CSF when compared to healthy controls. 
However, the memory/naive ratio as well as the functional avidity of MOG-specific memory T cells was low in both groups when compared to a recall antigen.
Conclusions: The CD40L-enrichment technology enabled a rapid quantitative and qualitative characterization of autoantigen-specific CD4+ T cells. Autoreactive T cells in MS patients 
and healthy donors do show minimal differences arguing against the induction of a strong T cell response against the selected antigens in patients. Instead, autoreactive memory T 
cells may largely result from the broad cross-reactive memory repertoire present in adult blood donors.

P.B.21.05
Correlation between HMGB1 plasma levels and the number of MRI lesions and EDSS in MS patients

M. Buc1, B. Gajdosechova1, V. Durmanova1, Z. Vascakova1, L. Maruscakova1, D. Cudrakova-Copikova2, P. Turcani2, I. Lisa3, K. Gmitterova3, E. Klimova4, M. Bucova1; 
1Department of Immunology, Comenius University School of Medicine, Bratislava, Slovakia, 21st Department of Neurology, Comenius University School of Medicine and University Hospital, 
Bratislava, Slovakia, 32nd Department of Neurology, Comenius University School of Medicine and University Hospital, Bratislava, Slovakia, 4Department of Neurology, Teaching Hospital of 
JA Reiman and Faculty of Health, University of Presov in Presov, Presov, Slovakia.

Multiple sclerosis (MS) is an autoimmune disease in which chronic inflammation plays a great role. From the prognostic point of view, it is important to monitor extent of 
inflammation by investigating proinflammatory biomarkers; one of them is also HMGB1 (High Mobility Group Box 1 protein). Actively secreted by activated monocytes or passively 
released from necrotic cells, HMGB1 acts as an alarmin and is responsible for induction of pro-inflammatory cytokines synthesis. These facts have prompted us to investigate its 
plasma levels in our cohort of MS patients.
The levels of HMGB1 were analysed by a sandwich ELISA technique in the cohort of 165 patients suffering from MS and in 31 healthy controls. Our results revealed that plasma levels 
of HMGB1 in MS patients were more than 4.5 times higher (13.529 ng/ml ± 19.076) compared with healthy subjects (2.999 ng/ml ± 2.147; p<0.0001). HMGB1 levels were higher in 
women (15.098 ng/ml ± 18.673) compared to men (12.571 ng/ml ± 20.058). Moreover, their levels correlated with the number of active MRI lesions (19.667 ng/ml ± 24.777; p=0.0209) in 
the brain. Expanded Disability Status Scale (EDSS) correlated with HMGB1 levels too, the levels were higher (17.549 ng/ml ± 23.310) in those with EDSS ≥ 3 compared to patients with 
EDSS ≤ 2.5 (11.648 ng/ml ± 19.752; p<0.0001).
Our results indicate that elevated plasma levels of HMGB1 reflect severity of MS and the presence of chronic inflammation and that HMGB1 can represent a potential biomarker in MS 
monitoring.

P.B.21.06
Characteristics of lung T cell subsets in multiple sclerosis patients with respect to smoking and β-interferon treatment

M. Ostadkarampour1, S. Kullberg1, J. Öckinger1, M. Hagemann-Jensen1, A. Eklund1, F. Piehl2, T. Olsson2, J. Grunewald1, J. Wahlström1; 
1Respiratory Medicine Unit, Department of Medicine Solna and CMM, Karolinska Institutet, Stockholm, Sweden, 2Neuroimmunology Unit, Department of Clinical Neuroscience, Karolinska 
Institutet, Stockholm, Sweden.

The lungs are constantly exposed to microorganisms and environmental irritants. Cigarette smoke is an environmental irritant, linked to risk of disease in a number of autoimmune 
disorders, including multiple sclerosis (MS). Moreover, in animal experiments, the lungs have been shown to contribute to the activation of potentially autoaggressive T cells which 
acquire a migratory mode as a prerequisite to entering the target tissues.
To elucidate the effect of smoking and conventional treatment in relapsing-remitting MS patients we compared bronchoalveolar lavage (BAL) and blood T cells from twenty three 
healthy individuals (14 smokers and 9 non-smokers) and seventeen MS patients (8 smokers and 9 non-smokers) (10 treated with IFNβ and 3 with natalizumab). Select T cell cytokines 
(IFNγ, IL-17, IL-10 and TNFα) and transcription factors (Foxp3, T-bet and Helios) were analysed by flow cytometry in CD4+ and CD8+ T cell subsets.
We found that the frequency of Foxp3+Helios+ regulatory T cells, which are important Tregs in the context of autoimmunity, was reduced in BAL of MS patients. However, the 
frequency of this subset of Tregs was increased in IFNβ treated patients. In addition there was a tendency to increased total Foxp3+ CD4+ Treg BAL cells after treatment.
If the lungs are involved in initiation and also propagation of the inflammatory process in MS, the observed effects in IFNβ-treated patients on frequency and function of lung Treg 
cells, and the Treg/Th17 ratio, may be parts of the mode of action whereby this treatment leads to disease amelioration in MS patients.

P.B.21.07
Anti-inflammatory effect of CD6 blockade

R. F. de Freitas*1,2, A. Agua-Doce*1,2, S. Perez3, L. Padron3, K. Leon3, L. Graca1,2; 
1Instituto de Medicina Molecular, Lisboa, Portugal, 2Instituto Gulbenkian de Ciência, Oeiras, Portugal, 3Centro de Inmunologia Molecular, Habana, Cuba.

*contributed equally
Introduction: CD6 transmembrane glycoprotein is a cell surface receptor (with three extracellular domains and a long cytoplasmic tail) from the scavenger receptor cysteine rich 
protein superfamily, expressed in thymocytes, mature T cells, B1a cells and subsets of natural killer cells. One of its three ligands is the activated leukocyte adhesion molecule 
(ALCAM) that binds to domain 3, thereby affecting T cell activation, proliferation, immune synapse formation and transmigration across the blood brain barrier (BBB). Genome wide 
association studies identified CD6 as a susceptibility locus for Multiple Sclerosis (MS) and, in clinical trials for psoriasis a humanized anti-CD6 Mab (T1h), has already been tested with 
promising results. Investigation of CD6-targeting in MS has been hampered by lack of adequate murine reagents. We tested a “murinized” variant of T1h in a mouse model of MS, in 
order to establish the therapeutic value of CD6-targeting for prevention of autoimmune neuroinflammation.
Materials and Methods: Experimental autoimmune encephalomyelitis (EAE) was induced in C57BL/6 mice with subcutaneous injection of MOG35-55 emulsified in CFA. Intravenous 
injection of Pertussis was administered on day of immunization and two days later. The experimental group received cumulative i.v. injections of anti-CD6 Mab and was followed for 
30 days.
Results/Conclusions: Our data show CD6 targeting led to a delay in the EAE onset, compared to control animals treated with an isotope control. Subsequent studies are required to 
establish the mechanism leading to the protective effect of CD6-targeting.

P.B.21.08
Krebs cycle potentiation through coenzyme A fueling has immunosuppressive effects and inhibits autoimmune disease development

S. Angiari, T. Carlucci, S. L. Budui, S. D. Bach, B. Rossi, C. Laudanna, G. Constantin; 
University of Verona, Verona, Italy.

Immunometabolism represents a novel field of investigation that links immune cell functions with their intracellular metabolic state. Recent studies suggest that metabolic 
intervention can affect immune responses and autoimmune disease development. Pantethine (PTTH) is a metabolic precursor of coenzyme A (CoA), successfully used in 
cardiovascular risk patients with no side effects reported. The aim of our study was to investigate the effect of metabolic intervention with PTTH on encephalitogenic T cell functions 
and on the pathogenesis of experimental autoimmune encephalomyelitis (EAE), the murine model of human multiple sclerosis (MS).
RESULTS. Metabolomic and phosphoproteomic studies shown that, compared to naïve T cells, encephalitogenic T cells undergo a metabolic reorganization characterized by reduced 
fatty acid oxidation (FAO) and Krebs cycle rate, increased aerobic glycolysis and shunt of glycolysis intermediates to the pentose phosphate pathway (PPP). In vitro treatment with 
PTTH rapidly increased CoA levels and potentiated Krebs cycle in pathogenic T cells, together with increased FAO, reduced glycolysis and block of PPP. This metabolic tuning strongly 
affected antigen-specific proliferation and cytokine production by encephalitogenic T cells and inhibited integrin-mediated T cell adhesion in vitro. Accordingly, preclinical treatment 
with PTTH prevented the development of EAE, by blocking immune cell activation and adhesion in brain pial venules, and reducing their trafficking to the central nervous system. 
Notably, therapeutic treatment with PTTH also significantly ameliorated established EAE.
CONCLUSIONS. Our data demonstrate that Krebs cycle potentiation in encephalitogenic T cell inhibits their effector functions and EAE development, representing a possible novel 
therapeutic strategy for MS.

P.B.21.09
Nature-derived circular peptides as oral immunosuppressive therapeutics

K. Thell, R. Hellinger, E. Sahin, T. Haider, G. Schabbauer, C. W. Gruber; 
Center for Physiology and Pharmacology, Medical University of Vienna, Vienna, Austria.

Multiple sclerosis is a chronic inflammatory disease of the central nervous system leading to demyelination. There are a few therapy options available targeting different aspects of 
this T-cell dependent autoimmune signalling cascade; most of them have to be administered by injection, whereas those that can be taken orally induce many and severe side effects 
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due to their systemic mode-of-action. In the past, naturally-occurring peptides have yielded a number of bioactive agents with promising pharmaceutical properties. Therefore we 
analyzed the immunosuppressive properties of a unique class of circular plant peptides, so-called cyclotides. Cyclotides are arranged in a typical cyclic cystine-knot motif, which 
confers exceptional biophysical stability and makes them attractive pharmaceutical tools.
We have demonstrated concentration-dependent anti-proliferative effects of cyclotides towards activated lymphocytes in vitro. The down regulation of interleukin-2 cytokine release 
at both protein and mRNA level further supported this observation. Consequently, we investigated the activity of cyclotides as immunosuppressive therapeutics using the state-of-
the-art multiple sclerosis model experimental autoimmune encephalomyelitis. Treatment of mice with cyclotides resulted in a significant delay and minor symptoms of the disease 
in mice under prophylactic and therapeutic administration. Oral application not only substantially impeded the progression of this autoimmune disease, but also improved the health 
status of the treated mice.
In summary, cyclotides are bioactive plant peptides with a unique structural topology. They appear to be orally active towards treatment of experimental autoimmune 
encephalomyelitis and therefore may have great potential as immunosuppressive peptide therapeutics.
This work is funded by the Austrian Science Fund (FWF-P24743).

P.B.21.10
Andrographolide ameliorates experimental autoimmune encephalomyelitis

J. E. Tichauer1, E. Acuña1, M. Castro2, L. Reyes3, C. Cárcamo4, R. A. Burgos5, J. L. Hancke5, R. Naves1; 
1Biomedical Sciences Institute, School of Medicine, Universidad de Chile., Santiago, Chile, 2Department of Health Sciences, Universidad San Sebastián, Santiago, Chile., Santiago, Chile, 
3Department of Biological and Chemistry Sciences, Universidad San Sebastián, Santiago, Chile., Santiago, Chile, 4Department of Neurology, School of Medicine, Pontificia Universidad 
Católica de Chile., Santiago, Chile, 5Institute of Pharmacology and Morphophysiology, Faculty of Veterinary Sciences, Universidad Austral de Chile., Valdivia, Chile.

Multiple sclerosis (MS) is an autoimmune and demyelinating disease of the CNS. Despite several drug are available for MS treatment, a significant percentage of patients do not 
respond or develop exacerbations in response to these therapies. Andrographolide (AP) is a bicyclic diterpenoid lactone derived from Andrographis paniculata, a plant indigenous to 
South Asian countries,that has been used as an official herbal medicine in China and India. AP has anti-inflammatory and immunomodulatory action blocking T cell activation and 
modulating transcriptional activity. It has been previously shown that prophylactic AP administration ameliorated experimental autoimmune encephalomyelitis (EAE), an animal 
model of MS. In this study, we assessed the therapeutic effect of AP on EAE during the chronic phase of symptoms. We found that AP (4 mg/kg) significantly improved chronic EAE 
symptoms induced by myelin oligodendrocyte glycoprotein peptide (MOGp) in C57BL/6 mice. AP had similar effectiveness than IFN-β, a first-line therapy for MS, but in contrast to 
IFN-β provided a significant long-lasting protection after treatment suspension. Histological evaluation revealed less inflammatory cell infiltration and demyelination in spinal cords 
from AP-treated mice compared with control mice. In addition, AP induced a significant inhibition of proliferation and an increased early apoptosis of encephalitogenic CD4+ T cells 
restimulated ex-vivo with either MOGp or anti-CD3/CD28 antibodies.
Our results demonstrate that AP has therapeutic effects on chronic EAE development and suggest that it might have therapeutic benefits for MS.
Supported by Grants from FONDECYT 1140049 and CORFO Prototipo Innovación 14 PIE 26946.

P.B.21.11
Granulocyte-Macrophage Colony-Stimulating Factor: Expression and Role in Human Immune Cells and Relevance to Multiple Sclerosis

J. Aram, B. Gran, C. S. Constantinescu; 
University of Nottingham, Nottingham, United Kingdom.

Background: Multiple sclerosis (MS) is a central nervous system autoimmune disease mediated by immune cells. Granulocyte-Macrophage Colony-Stimulating Factor (GM-CSF) is a 
pro-inflammatory cytokine expressed by different immune cells. Recent evidence suggests that GM-CSF has an important role in MS pathogenesis. We aim to evaluate the expression 
of GM-CSF by different peripheral blood mononuclear cells (PBMC) subtypes in MS patients and controls.
Materials and Methods: PBMCs were isolated and stimulated. NK cells were isolated and cultured with different stimuli for 3 days. Cells were phenotyped using flow cytometry.
Results: There was a higher GM-CSF expression in Phorbol Myristate Acetate/Ionomycin (PMA/I)-stimulated monocytes-gated, PBMCs blasts, and natural killer T (NKT)-gated 
cells in MS patients compared to healthy controls. Th17-gated, NK-gated, and cytotoxic T-gated cells expressed relatively similar GM-CSF levels in MS patients and controls (MS 
n=21, controls n=14). Stimulation with anti-CD3+anti-CD28 is more effective for GM-CSF production than PMA/I alone. In MS, 40-45% of gated CD4+lymphocytes and Tc cells were 
expressing GM-CSF, and 10-20% of those cells were IFN-γ+ as well. About 50% of NKT cells, were GMCSF+, and 45% of them were IFN-γ+, as well. In controls, these proportions were 
lower. Isolated NK cells stimulated with IL-15+IL-18, and IL-15+IL-1β were noticed to have more GM-CSF expression than the unstimulated and mono-stimulated CD56+ NK cells (MS 
n=6, controls n=6).
Conclusion: NK, NKT, and cytotoxic T cells are all high GM-CSF producers in MS. Further work is underway and will be presented regarding mRNA level of expression, and taking 
different MS clinical subtypes.

P.B.21.12
Twelve-months follow-up of minoritary peripheral B and T cell subsets during fingolimod treatment in relapsing-remitting multiple sclerosis patients

A. Teniente-Serra, J. Hervás, B. Quirant-Sánchez, M. Mansilla, L. Grau-López, C. Ramo-Tello, E. Martínez-Cáceres; 
Germans Trias i Pujol University Hospital, Badalona, Spain.

Fingolimod is an oral treatment for multiple sclerosis (MS) that interferes with the sphingosine-1-phosphate receptor-1 leading to the entrapment of lymphocytes in lymph nodes.
Aim: To determine the long-term effect of fingolimod on minor lymphocyte subpopulations.
Material and methods: Longitudinal study. Phenotypic analysis of whole blood of 13 relapsing-remitting MS patients before and after (+1,+3,+6,+9,+12) months of treatment, using 
8-color multiparametric flow-cytometry (FACSCantoII, BD Biosciences).
Fingolimod treatment reduced lymphocyte counts from month +1 until end of follow-up (basal:1728±520 vs +1m:511±224 cells/µl, p<0.001) with an important reduction in the 
percentage of naïve T cells (CD4+: basal:33.34±12.05 vs +1m:11.78±8.42%; CD8+: basal:38.21±16.63 vs +1m:4.72±4.82%, p<0.001). No significant changes in the percentage of central 
memory, early and late effector memory and effector (TEMRA) T cells were found. Interestingly, a parallel increase of Th17 (basal:5.76±1.94 vs +1m:12.30±4.79,p=0.012) and Tregs 
(basal:3.78±0.94 vs +1m:8.01±4.06,p=0.040) was observed already in month +1 of treatment. These changes remained stable until month +12.
Although the percentage of total B cells decreased (basal:10.86±8.43 vs +1m:4.62±1.81%,p<0.001), no changes were found in percentages of naïve, unswitched and switched memory 
B cells. An increase in the percentage of CD24hiCD38hi transitional B cells, from month +3 until end of follow-up (basal:7.02±3.99 vs +3m:22.68±11.35%,p=0.006) was observed.
In conclusion, fingolimod treatment induces already in the first months an important decrease of lymphocyte counts as well as changes in percentages of minor lymphocyte 
subpopulations that remain until month +12.
The control of Th17 by Treg might partly explain the beneficial effect of fingolimod in MS, deserving further investigation.

P.B.21.13
microRNA-155 contributes to re-activation of encephalitogenic T cells

S. M. Stanisavljevic1, B. Jevtić1, G. Timotijević2, M. Momčilović1, M. Mostarica Stojković3, D. Miljković1; 
1Institute for Biological Research “Siniša Stanković”, Belgrade, Serbia, 2Institute for Molecular Genetics and Genetic Engineering, Belgrade, Serbia, 3Institute for Microbiology and 
Immunology, School of Medicine, Belgrade, Serbia.

Introduction: MicroRNAs (miR)-155 are a small non-coding RNA that participates in regulating the immune response. This miR plays an important role in the pathogenesis of multiple 
sclerosis and its animal model experimental autoimmune encephalomyelitis (EAE). The aim of our study was to explore the role of miR-155 in re-activation of encephalitogenic CD4+ T 
cells. IFN-gamma-producing and IL-17-producing CD4+ T cells, i.e. Th1 and Th17 cells are considered as the major encephalitogenic cells in multiple sclerosis and EAE.
Materials and Methods: Dark Agouti (DA) rats were immunized with myelin basic protein (MBP) emulsified in complete Freund’s adjuvant. CD4+ T cells were purified from draining 
lymph node cells (DLNC) isolated on day 7 after the immunization (inductive phase of EAE) and from spinal cord immune cells (SCIC) obtained at the peak of EAE.
Results: miR-155 expression was elevated in DLNC after in vitro re-activation with MBP and in CD4+ T cells isolated from SCIC after in vivo re-activation. Importantly, inhibition of 
miR-155 function down-regulated expression of IFN-γ and IL-17 in DLNC and in CD4+ T cells isolated from DLNC. At the same time expression of anti-inflammatory IL-10 and TGF-beta 
was not affected.
Conclusion: Thus, miR-155 contributes to re-activation of encephalitogenic CD4+ T cells in autoimmune neuroinflammation. These results contribute to an idea that miR-155 targeting 
might be a valuable approach in the treatment of multiple sclerosis.
This work was supported by the Ministry of Education, Science and Technological Development of the Republic of Serbia (173035).
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P.B.21.14
Vitamin D and MS: relationship with response to treatment and with patient inflammatory profile

R. Alenda1, L. Costa-Frossard2, O. Pastor3, E. Rodríguez-Martín1, C. Picón1, J. C. Álvarez-Cermeño2, L. M. Villar1; 
1Department of Immunology. Hospital Ramón y Cajal, Madrid, Spain, 2Department of Neurology. Hospital Ramón y Cajal, Madrid, Spain, 3Department of Biochemistry. Hospital Ramón y 
Cajal, Madrid, Spain.

Objective: Several studies showed an association between vitamin D and the risk of multiple sclerosis (MS).
We aimed to investigate the annual variations of serum vitamin D levels in MS patients and healthy controls (HC), its effect in the response to INF-beta treatment and the possible 
association between vitamin levels and patient inflammatory profile.
Materials and methods: 96 MS patients and 30 HC were included in the study. Patients initiated treatment with interferon beta and were followed for 2 years. We monitored disability 
progression, new relapses and new MRI lesions. Samples were obtained before treatment initiation and 6 months after. Serum vitamin D levels were studied by immunoassay. 
Leukocyte subsets were explored by flow cytometry with a FACS-Canto II.
Results: MS patients showed lower serum vitamin D levels than healthy controls (p<0.0001) either in samples obtained in winter (p=0.001) or summer months (p<0.0001). We found a 
moderate inverse correlation between vitamin D levels and the percentages of CD4 T cells showing intracellular IFN-γ production (r2 = -0.3495, p=0.04)
No differences were found in serum vitamin D levels between responders and non-responders to IFNB therapy, even after adjusting by the month of extraction.
Conclusions: Our data confirms the association between MS and lower vitamin D levels, it shows that these differences are maintained even in months with high sun exposure and 
suggest that vitamin D may have immunomodulatory effect on TH1 cells. On the other hand, vitamin D does not seem to play a role in response to INF-beta therapy.

P.B.21.15
Autologous hematopoietic stem cell transplantation for multiple sclerosis - A Singapore experience

P. Ratnagopal; 
Singapore General Hospital, Singapore, Singapore.

Background:Multiple sclerosis (MS) is a disabling disease. Despite immunomodulation therapy, disease progression is common especially among Asian patients. The autologous 
haematopoietic stem cell transplantation(AHSCT) was introduced in the treatment of refractory forms of multiple sclerosis and clinical outcomes were evaluated for patients with 
relapsing-remittingRR) MS.
Methods:16 patients with RR MS were treated with AHSCT. Peripheral blood stem cells were obtained by leukapheresis after mobilization with granulocyte colony stimulating factor. 
Fludarabine and cyclophosphamide were administered as conditioning regimen. Outcomes were evaluated by the expanded disability status scale(EDSS) and progression free 
survival. No maintenance treatment was administered during a median follow-up of 48 months (range, 2 to 144 months)
Results:No transplant related mortality(TRM) was reported following the treatment. Twelve patients remained relapse free post transplantation up to 48 months. Eleven of these 
patients had improvement by EDSS, with one having recurrence of active symptoms after 52 months. Another succumbed to septicemia from urosepsis after 65 months. Four 
patients have just completed the transplant procedure and all showed improvement shortly after completion.
Conclusions: Several studies have shown improvement for AHSCT and local experience shows similar outcomes. Timing of the transplant is crucial for improvement. The primary 
goal is to eradicate disease altogether and occurs even in the late RR stage, but remarkable improvement occurs in earlier stages. As more studies become available, ABMT looks 
promising as a possible 2ndor 3rd line contender for treatment of MS.

P.B.21.16
Autophagy and SQSTM1/p62 expression in multiple sclerosis

V. Paunovic1, K. Janjetovic1, M. Milenkovic1, Z. Stanojevic2, I. Dujmovic3, J. Drulovic3, V. Pravica1, V. Trajkovic1; 
1Institute for Microbiology and Immunology, School of Medicine, University of Belgrade, Belgrade, Serbia, 2Institute for Medicinal and Clinical Biochemistry, School of Medicine, University of 
Belgrade, Belgrade, Serbia, 3Clinic of Neurology, Clinical Centre Serbia, Belgrade, Serbia.

Introduction: Multiple sclerosis (MS) is an inflammatory disorder in which autoreactive T cells directed against myelin proteins mediate neuropathology and allow disease progression. 
Failure of myelin-reactive immune cells to undergo apoptosis is implicated in the MS development and maintenance. However, the role of autophagy, a process of controlled cellular 
self-digestion, has not been thoroughly investigated in MS.
Results: We examined the expression of sequestosome 1 (SQSTM1/p62), an autophagic cargo receptor and selective autophagy target, in MS and its animal mode, autoimmune 
encephalomyelitis (EAE). We found that the protein levels of SQSTM1/p62 are elevated in popliteal lymph nodes from EAE rats. Quantitative real-time PCR analysis revealed that 
the expression of SQSTM1/p62, but not other autophagy-related genes, was increased in peripheral blood mononuclear cells (PBMCs) of MS patients compared to healthy controls. 
Accordingly, protein levels of SQSTM1/p62 were also significantly up-regulated in MS PBMCs. On the other hand, the conversion of cytoplasmic LC3-I to autophagosome-associated 
LC3-II and the expression of the protein and mRNA levels of the proautophagic Beclin-1 were unchanged. PBMCs from patients and healthy controls responded differently to the 
PMA/Ionomycin stimulation. In both, the levels of membrane-bound LC3-II were enhanced, while the SQSTM1/p62 levels were increased in control cells and remained unchanged in 
patient cells.
Conclusions: These results indicate that SQSTM1/p62 expression in PBMCs from MS patients is increased and regulated independently of autophagy, thus implying the existence of 
other pathways involved in regulation of this multifunctional adaptor protein. The possible role of SQSTM1/p62 in MS warrants further investigation.

P.B.21.17
Increased caspase-1 and EBV load in active phase of Multiple Sclerosis disease

M. Izad1,2, M. Beheshti1, Z. Salehi1, B. Nomanpour3, H. Shirzad4, R. Abolfazli5, M. Naseri6; 
1Department of Immunology, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2MS Research Center, Neuroscience institute, Tehran University of 
Medical Sciences,, Tehran, Iran, Islamic Republic of, 3Department of Microbiology,Kermanshah University of Medical Sciences, Kermanshah, Iran, Islamic Republic of, 4Cellular and Molecular 
research center, Shahr-e-kord University of Medical Sciences,, Shahr-e- kord, Iran, Islamic Republic of, 5Department of Neurology, Amiralam General Hospital Faculty of Medicine, Tehran 
University of Medical Sciences, Tehran, Iran, Islamic Republic of, 6Department of Virology, Faculty of public health, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of.

Multiple sclerosis (MS) is a T cell-mediated autoimmune disease, characterized by demyelination of nerve fibers in central nervous system. The cause of the disease appears to be a 
combination of genetic and environmental factors. Among the various proposed environmental causes, viruses such as Epstein - Barr virus (EBV) and Human herpesvirus 6 (HHV-6) 
have recently considered as potential causes of MS onset and progression. Caspase-1 is a cysteine protease which in response to viral components activates and cleaves precursors of 
inflammatory cytokines, IL-18 and IL-1β. Caspase-1 is upregulated in oligodendrocytes of Multiple Sclerosis and EAE, and initiates pyroptosis in these cells. In this study we measured 
serum and cellular caspase-1 and serum levels of IL-18 and IL-1β in Relapsing-Remitting multiple sclerosis patients, in active phase (n=23) and healthy age-and gender-matched 
controls (n=19) using ELISA assay. Quantitative detection of EBV and HHV-6 DNA in serum of subjects were also performed using Realtime PCR. We observed that caspase-1 level was 
increased in serum from patients compared to controls (p<0.05). There was no significant difference in serum levels of IL-18 and IL-1β between groups. We found 34.8% of patients 
and 10.5% of controls EBV positive while, 21.7% of patients and 42.1% of controls were positive for HHV-6. There were positive correlation between IL-1B and EBV (p=0.01) and 
between IL-18 and serum caspase-1(p=0.01). There was a negative correlation between serum and cellular caspase. (P= 0.05). Our results suggest that caspase-1 elevates in serum 
following inflammation that could be because of increasing of EBV load.

P.B.21.18
Differential frequency of CD8+ T cell subsets in multiple sclerosis patients with various clinical patterns

Z. Salehi1, M. Izad1,2, M. A. Sahraian2, E. Janzamin3, P. Khosravani3; 
1Immunology Department, Faculty of Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2MS Research Center, Neuroscience institute, Tehran University of 
Medical Sciences, Tehran, Iran, Islamic Republic of, 3Flow Cytometry laboratory, Department of Stem Cell and Developmental Biology, Royan Institute, Tehran, Iran, Islamic Republic of.

Multiple sclerosis (MS) is an inflammatory autoimmune disease of the central nervous system. CD4+ T helper cells have been the main focus of research in MS for several decades. 
However, recent evidence points to a pathogenic role for CD8+ cytotoxic T (Tc) cells. Similar to Th cells, Tc cells can be divided into different subsets based on their cytokine profile.
In this study we analyzed the frequency of CD8+ T cell subsets, including IFN-γ (Tc1), IL-4 (Tc2), IL-10 (Tc10), IL-17 (Tc17), IL-21 (Tc21), IL-22 (Tc22) and TNF-α producing cells, in 
peripheral blood mononuclear cells of Relapsing-Remitting (n=28), Secondary-Progressive (n=10) and Primary-Progressive MS (n=4) patients in comparison to sex and age-matched 
healthy controls (n=15) using multicolor flowcytometry. In addition, the level of TGF-β, IL-6 and IL-23 were measured in sera of patients and controls by ELISA.
Compared with controls, elevated levels of Tc1 and Tc17 cells were seen in SPMS (p =0.04) and relapse phase of RRMS patients (p=0.05) respectively. interestingly, the percentage 
of TNF-α producing CD8+ T cells in relapse and remission phase of RRMS and SPMS patients were higher than controls (p=0.01, p=0.004, p=0.01 respectively) and Tc21 increased 
in remission phase of RRMS compared to SPMS (p=0.03). TGF- β elevated in sera of SPMS and remission phase of RRMS compared with those of controls (p=0.05 and p=0.03, 
respectively). There was no correlation of cytokine serum level with Tc17 cells frequency.
These data demonstrate the contribution of cytotoxic T cells and neuro-protective and pro-inflammatory role of TGF-β in Multiple sclerosis.
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P.B.21.19
Changes in lymphocyte subsets as a potentially useful biomarker of conversion from CIS to clinically definite MS

H. Posová1, D. Horáková2, V. Capek2, T. Uher2, Z. Hrušková1, E. Havrdová2; 
1Inst. Immunology and Microbiology, 1st Medical Faculty, Charles University, Prague, Czech Republic, 2Department of Neurology, 1st Medical Faculty, Charles University, Prague, Czech 
Republic.

Clinically isolated syndrome (CIS) is a term that describes the first clinical episode with features suggestive of multiple sclerosis (MS). The aim of our study was to evaluate 
immunological predictors of a new relapse and sustained disability progression over 4 years follow-up.
Method: 212 patients with CIS treated with interferon beta have been followed-up for 4 years. Lymphocyte subsets (CD3+, CD4+, CD8+,CD19+, HLADR+, CD3+CD16+56+) were 
analyzed by flow cytometry at the time of the first relapse (before treatment with high dose methylprednisolone), at baseline (before immunomodulatory treatment initialization) and 
after 6, 12, 24, 36 and 48 months of follow-up. Total of 119 (56%) patients experienced second clinical relapse and 72 (34%) switched to another therapy. Kaplan-Meier estimator of 
survival and log-rank test were used to investigate association between immunological predictors and clinical outcomes of the study.
Results: There were no differences between both groups at the time of first relapse, but at baseline both group differed in absolute count of CD19+ B lymphocytes and activated T 
lymphocytes (DR+CD3+). Lower counts of both these subpopulation and also CD4+ T lymphocytes were also found after 6, 12 and 24 month of follow-up.
Conclusion: Our data suggest that the quantification of basic lymphocyte subsets (and their specific analysis) in high-risk CIS patients may be a useful biomarker potentially improving 
prediction of new relaps activity.
Support MZ ČR NT 13108 - 4 / 2012

P.B.21.20
Study of the pathogenic activity IgM antibodies against phosphatidilcoline in a new animal model of experimental allergic encephalitis

C. Sebal1, U. Muñoz1, J. Fraussen2, V. Somers2, C. Paino3, E. Escudero1, M. Sádaba1; 
1Dept. of Medical Physiology, School of Medicine, CEU-San Pablo University, Madrid, Spain, 2Hasselt University, Biomedical Research Institute and Transnationale Universiteit Limburg, 
School of Life Sciences, Diepenbeek, Belgium, 3Servicio de Investigación. Hospital Ramón y Cajal., Madrid, Spain.

Introduction: Previous findings from our laboratory support the important role of antibodies in Scleroses Multiple (MS) physiopathology. Thus, local IgG synthesis is a hallmark of the 
disease, and intrathecal IgM synthesis recognizing phosphatidylcholine was associated with a poor disease outcome. According to these previous results we proposed to generate a 
new model of experimental allergic encephalitis (EAE) to clarify the role of these antibodies in the pathogenesis of this process.
Material and methods: IgM against phosphatidylcholine was obtained from MS patients’s cloned B cells. We used an immunohistochemical approach to identify cell types that are 
recognize by IgM antibody using brain tissue samples from humans and rats. Sprague Dawley strain rats were split in four experimental groups with different treatments: 1º group 
PBS, 2º group complement C3b; 3º group IgM and 4º group complement C3b and IgM treatment. The pathology effects after treatment was evaluated by myelin disorganization using 
histological studies. Complementarily, assessment of motor balance and coordination were performed by Balance Beam test.
Results: We observed that IgM against phosphatidylcholine recognizes human and rat oligodendrocytes. In addition, myelin disorganization and motor impairment were only 
observed in the group of animal co treated with IgM and C3b.
Conclusion: Desmyelinating lesions in the SNC are induced by IgM against phosphatidylcholine in our EAE model. These data together offer a new tool for developing new therapeutic 
strategies.

P.B.21.21
Study of the relation between humoral immune response and oxidative stress in multiple sclerosis patients

C. Sebal1, M. Sádaba1, E. Escudero1, C. Sloan2, Ú. Muñoz1; 
1Dept. of Medical Physiology, School of Medicine, CEU-San Pablo University, Madrid, Spain, 2Neuropathology Dept. Level 1, West Wing, John Radcliffe Hospital, Oxford, United Kingdom.

Introduction: Demyelination and neurodegeneration are the main features of multiple sclerosis (MS). The mechanisms and the time course of the neurodegenerative process are 
unknown Findings of our group showed that immunoglobulin (IgG and IgM) could be the cause of demyelination lesions since there are present in areas of the central nervous system 
without inflammation. In addition recent data suggest that oxidative injury may play an important role in the pathophysiology of the disease. Base on these data the main goal of our 
studies was to deep in the relationship between the humoral immune response and oxidative stress.
Materials and Methods: we analyze brain tissue samples donated by the University of Oxford by immunohistochemistry and double immunofluorescences techniques. We studied the 
presence of IgG, IgM and oxidized lipids by using antibodies to IgG, IgM and EO6 respectively.
Results: IgG, IgM and EO6 were absent in controls. Conversely, we found IgM in about 40%, IgG and EO6 in 80% of MS patients. IgG, IgM and EO6 were present in acute, chronic 
active and chronic inactive lesions. Double immunofluorescence showed that IgM, but not IgG, colocalizes with EO6 in acute and active lesions areas.
Conclusions: These observations provide a possible dual role between IgM and oxidative stress during the pathogenesis of MS at the beginning of the lesions in patients with worse 
prognostic. Further experiments will be necessary to clarify the time course of this process.

P.B.22 (Chronic) Inflammatory Joint Disease - Part 2

P.B.22.01
CD4+ T cells of patients with rheumatic disorders show phenotypic and functional exhaustion

D. Buschjäger1, T. Frenz1, L. Vaas1, R. E. Schmidt2, T. Witte2, U. Kalinke1; 
1Twincore, Institute for Experimental Infection Research, Hannover, Germany, 2Clinic for Immunology and Rheumatology, Hannover Medical School, Hannover, Germany.

Patients with rheumatoid arthritis (RA), spondyloarthritis (SpA), or systemic lupus erythematosus (SLE) suffer from immune suppression which is either intrinsically disease 
associated and/or therapy induced. As a consequence, patients with rheumatic disorders show higher incidence of infectious diseases often displaying with enhanced severity. Since 
CD4+ T cells play a key role in regulating pathogen-specific immunity, we studied the basal activation status and the reactivity of CD4+ T cells of patients with RA, SpA, and SLE vs. 
healthy controls. We found that patient derived T cells showed an enhanced basal activation status, as indicated by up-regulation of activation markers and spontaneous cytokine 
production compared with healthy individuals. Interestingly, T cells of RA, SpA, and SLE patients showed augmented expression of exhaustion markers such as ICOS, OX40, and 
PD-1. Additionally, anti-CD3/anti-CD28 stimulation of patient derived PBMC resulted in reduced IL-2 production, less efficient T cell proliferation and enhanced activation induced 
cell death (AICD). Of note, RA patients treated with the CTLA-4 pathway inhibitor abatacept showed reduced T cell exhaustion, indicated by enhanced proliferation, IL-2 production 
and decreased AICD. Furthermore, under in vitro conditions T cells from SpA patients showed enhanced proliferation upon addition of anti-PD-1. In conclusion, these results indicate 
that the entire CD4+ T cell compartment of RA, SpA, and SLE patients is exhausted, and that this exhaustion can at least partially be reversed by checkpoint receptor blockade. These 
observations may have implications for the development of new treatment strategies of rheumatic disorders, i.e., re-adjustment of immune homeostasis.

P.B.22.02
Understanding Apoptotic Epitope-specific CD8+ T cell fate: the borderline between tolerance and autoimmunity

A. Citro, C. Martire, H. Martini, R. Scrivo, F. Miranda, G. Valesini, V. Barnaba; 
Department of Internal Medicine and Medical Specialties, Sapienza University of Rome, Roma, Italy.

The main cause of autoimmune disorders like Rheumatoid Arthritis (RA) is the failure of immunological self-tolerance. Chronic inflammation is sustained, at least in part, by an 
autoimmune reaction towards apoptotic T cells that results in emergence of autoreactive CD8+ T cells. We evaluated the role of Apoptotic Epitopes (AE)-specific CD8+ T cells in RA 
progression and clinical outcome during Etanercept treatment. In non-responders (NRs), we observed a differentiated phenotype (EMRA) of autoreactive CD8+ T cells that correlated 
with activated (CD40L+) apoptotic T cells (ACs). Conversely, in responders (Rs) we observed higher frequency of these cells that exhibit naïve phenotype before starting treatment, 
making these cells a valid biomarker of response to therapy. We hypothesize that CD40L+ ACs may condition dendritic cells (DC) to prime AE-specific CD8+ T cells undergoing EMRA 
differentiation in NRs, whereas, CD40L- ACs, unable to induce maturation of DCs, may favour homeostatic proliferation of naïve autoreactive CD8+ T cells in Rs. Regulatory T cells 
(Tregs) play an indispensable role in maintaining immunological unresponsiveness to self-antigens. Perturbations of Treg compartment are associated with the development of 
autoimmunity. Preliminary data revealed that the percentage of activated Tregs inversely correlated with the frequency and the differentiated phenotype of AE-specific CD8+ T cells, 
in RA patients, and that Tregs contribute to condition the naiveness of autoreactive CD8+ T cells in both Rs and healthy individuals.
We hypothesize that the combination of the activation state of ACs and Tregs could determine the fate of self reactive T cells: tolerance versus autoimmunity.
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P.B.22.03
Pro-inflammatory FcRL4+ memory B cells in joints of RA patients; immunoglobulin gene characteristics and antigen specificity

K. Amara1, L. Yeo2, N. Sippl1, E. Clay2, P. Titcombe1, A. Filer2, K. Raza2, V. Malmstrom1, D. Scheel-Toellner2; 
1Karolinska Institute, Stockholm, Sweden, 2University of Birmingham, Birmingham, United Kingdom.

We have recently identified a subset of pro-inflammatory FcRL4+ B cells in RA synovial fluid and tissue. These cells produce RANKL, and express high levels of TNFa mRNA, indicating 
a destructive, pro-inflammatory role. They are activated, proliferating B cells; however, they show no signs of differentiation towards plasmablasts, suggesting that their functional 
role does not involve antibody production. Here, we investigated the immunoglobulin gene characteristics of synovial FcRL4+ B cells and determined their recognition of known 
autoantigens. Single FcRL4-positive and -negative B cells were sorted from synovial tissue and fluid of patients with active RA. We cloned and sequenced Ig from 332 individual B-cells. 
Ig gene sequence analysis demonstrated that the Ig repertoire was highly diverse with differences in the IGH gene segment usage. The prevalence of mutations, suggesting somatic 
hypermutation and selection in germinal centres, was equivalent in the FcRL4+ and FcRL4- populations. From the sequenced clones we have generated recombinant monoclonal 
antibodies from both FcRL4+ and FcRL4– B cells and used ELISA to determine their specificity for citrullinated autoantigens. A similar proportion of recombinant antibodies derived 
from the FcRL4+ and FcRL4- B cell populations (23% and 24% respectively) reacted with citrullinated antigens. We conclude that memory B cells from both FcRL4+ and FcRL4- 
populations are post-germinal centre hypermutated memory B cell subsets. Their antigen specificity suggests that these functionally distinct B subpopulations both emerge from the 
autoantigen driven immune response in the inflamed joint.
Funded by: MRC DPFS grant MR/M007669/1 and IMI Be The Cure

P.B.22.04
Iga autoantigens a link between the gut and the anti-tnf therapy response in rheumatoid arthritis patients analysed in two idependt clinical trials

Z. Konthur1, U. Nonhof1, M. Wiemkes2, J. Detert2, T. Braun2, G. Burmester2, K. Skriner2; 
1Drug Response Dx GmbH, Hennigsdorf, Germany, 2Charité University Medicine, Berlin, Germany.

Background: We investigated the differences in seroreactivity of patients responding and not responding to TNF therapies prior and after therapy and identified diagnostically 
applicable IgA-Autoantigen Proteinset to identify non-response.
Methods: Screening with patient sera were conducted with 5 different proteins candidates which were identified by protein maroarray screening expressed recombinantly in E.coli, 
purified and further stratified with a large well defined patient cohort by ELISA.
Results: Pretreatment sera from patients with diagnosis of RA based on the ACR classification criteria who were initiated on therapy with TNFalpha inhibitors were analyzed with five 
markers from the biomarker set of highest priority (RAB11B, PPP2R1A, KPNB1,Cog 4, FTFT1 ) using an ELISAs assay. In total, analyses of 203 patients were carried out, of which 162 
were clearly defined as Responder and 41 were clearly defined as non-Responder after 6 month treatment. 81% of Non-responder could be clearly identified with the pre.markTNF 
Test. The assay has currently a specificity 94%. Moreover, 80 baseline serum samples from the PREDICT study with Enbrel and 57 baseline sera from an early intervention trial Hit-
Hard with Humira were analysed. In early subset, all 3 non-responder were identified and the specificity of the assay was 98 %. In the PREDICT study Enbrel non-responders were 
identified with 68.8 % sensitivity and a specificity of 92.5 %. The amount of IgA produceing B cell in the synovia differs significantly between the patients.
Conclusions: Non-response to anti-TNFα biologicals might be predicted based on frequency and magnitude of autoantibodies to specific IgA autoantigens.
P.B.22.05
Culture expanded primary chondrocytes have potent immunomodulatory properties and do not induce an allogeneic immune response

P. Lohan, O. Treacy, K. Lynch, F. Barry, M. Murphy, M. D. Griffin, T. Ritter, A. E. Ryan; 
Regenerative Medicine Institute, Galway, Ireland.

Objective: Allogeneic cell therapies, such as mesenchymal stromal cells (MSC), that have potent regenerative and anti-inflammatory potential are being investigated as a therapy for 
osteoarthritis and cartilage Injury. Here we describe another potential source of regenerative and anti-inflammatory allogeneic cells; culture expanded primary chondrocytes (CEPC). 
In direct comparison to allogeneic MSC, we extensively assess the immunological interactions of CEPC in an allogeneic setting.
Methods: Chondrocytes were isolated from rat articular cartilage and cultured in normoxic or hypoxic conditions. In vitro 2D co-culture assays with allogeneic lymphocytes and 
macrophages were used to assess the immunomodulatory capacities of the chondrocytes, followed by immune response analysis by flow cytometry, ELISA and qPCR.
Results: CEPC showed reduced induction of proliferation, activation and cytotoxic granzyme-B expression in allogeneic T cells. Importantly, exposure to pro-inflammatory cytokines 
did not increase CEPC immunogenicity despite increases in MHC-I. Furthermore, CEPC had a potent ability to suppress allogeneic T cell proliferation, which was dependent on 
nitric oxide production. This suppression was contact independent in hypoxia cultured CEPC. Finally, chondrocytes were shown to have the capacity to modulate pro-inflammatory 
macrophage activity by reducing MHC-II expression and TNFα secretion. Conclusion
These data indicate the potential use of allogeneic chondrocytes in osteoarthritis and cartilage defects. The lack of evident immunogenicity, despite exposure to a pro-inflammatory 
environment, coupled with the immunomodulatory ability indicates that these cells have the potential to evade the host immune system and ameliorate inflammation, thus 
facilitating cartilage regeneration and reduction of symptoms.

P.B.22.06
Interaction between activated lymphocytes and mesenchymal cells promotes IL-17 secretion, partly mediated by podoplanin

M. Noack, N. Thiam, P. Miossec; 
EA4130 Immunogenomics and Inflammation Unit, Lyon, France.

Objectives: During chronic inflammation, immune cells, notably Th17 lymphocytes, infiltrate inflammatory site and interact with local mesenchymal cells. In the context of rheumatoid 
arthritis (RA), our aim is to study interactions between synoviocytes and peripheral blood mononuclear cells (PBMC) with focus on Th17 pathway and to identify a mechanism which 
leads to high IL-17 secretion with an interest on podoplanin (pdpn).
Methods: PBMC from healthy donors or RA patients were co-cultured with RA synoviocytes during 48h, in the presence or not of phytohemagglutinin. An antibody against 
podoplanin was used in co-culture. Cytokine production (IL-6, IL-1β and IL-17) was measured by ELISA and staining cells (CD3, CD4, IL-17 and pdpn) were analysed by flow cytometry.
Results: In control condition, IL-6 and IL-1β production was significantly increased in co-culture compared to PBMC alone (443±240.7ng/ml vs. 1.4±3.4ng/ml; p=0.0001 and 
2794.4±2862.2pg/ml vs. 7.2±16.1pg/ml; p=0.02, respectively). Flow cytometry analysis showed no difference in the percentage of Th17 cells in activated-PBMC alone or cultured 
with synoviocytes, indicating that Th17 differentiation requires only T cell activation. Conversely, IL-17 production was highly increased only in co-cultures with activated-PBMC 
(185.5±220.3pg/ml) vs. activated-PBMC alone (1.1±2.2pg/ml, p=0.002). Transwell experiments confirmed that cell-cell contact was critical for IL-17 secretion. Inhibition of podoplanin 
decreased significantly IL-17 secretion (64.9±24%, p=0.008).
Conclusion: Interaction between resting PBMC and synoviocytes induces IL-6 and IL-1β production. Both PBMC activation and cell interaction with synoviocytes are needed to have 
high IL-17 secretion, partly mediated by podoplanin. This will be a potential therapeutic target in the context of chronic inflammation.

P.B.22.07
Changes in zinc and cadmium homeostasis can alter survival and inflammatory status in mesenchymal cells

P. Bonaventura1, G. Benedetti1, F. Lavocat1, A. Lamboux2, F. Albarède2, P. Miossec1; 
1Edouard Herriot hospital- Immunogenomic and inflammation unit EA4130, Lyon, France, 2Ecole Normale Supérieure (ENS) of Lyon- geology laboratory – department of earth sciences, 
Lyon, France.

Introduction: Mesenchymal cells interact with immune cells at the site of chronic inflammation. Zinc (Zn) is critical for the immune system and Cadmium (Cd) shares its transport 
mechanism. Metal homeostasis in chronic inflammation was studied in rheumatoid synovium-derived mesenchymal cells in the presence or not of IL-17 and TNF-α to reflect local 
inflammation.
Materials and Methods: Cells were first treated overnight with or without IL-17 and TNF-α, then with or without Zn (0.9 ppm), or Cd (0.1 ppm), or both, for 6 hours. Cd/Zn cellular levels 
were quantified by induced coupled plasma mass spectrometry. mRNAs of Zn transporters were analyzed by qRT-PCR. The effect of metal addition on apoptosis and IL-6 production 
was measured by neutral red assay and ELISA respectively.
Results: Cd was preferentially absorbed by synoviocytes compared to Zn. ZIP-8 importer expression was increased by inflammation (fold change: 3.35 ± 1.15, p<0.05). In contrast, Cd 
addition significantly modified ZnT1 exporter (fold change: 5.38 ± 1.46, p<0.01) and the metallothionein-1M (MTs, homeostasis regulators) expressions (fold change: 57.95 ± 15.53, 
p<0.01). Cytokine-metal co-exposure enhanced this effect on transporter expression. Cd, in the presence of cytokines, reduced IL-6 production (119.50 ng/ml ± 13.63 vs. 43.70 ng/ml 
± 24.97) and synoviocyte resistance to apoptosis. Zinc addition in Cd-treated cultures restored IL-6 production (260.0 ng/ml ± 29.88).Conclusion: Inflammation guides metal import, 
while export and homeostasis depend on metal levels. Apoptosis and inflammation are modified by metal addition showing that alteration of metal homeostasis can therefore 
contribute to the chronicity of inflammation.
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P.B.22.08
Novel candidates for genetic control of Collagen Induced Arthritis are involved in transcriptional regulation of lymphocyte activity

S. Sardar1, D. Vaartjes2, A. Kerr3, K. Kanne1, K. Svan1, Å. Andersson1; 
1Section for Systems Pharmacology, Department of Drug Design and Pharmacology, University of Copenhagen, Copenhagen Ø, Denmark, 2Division of Medical Inflammation Research, 
Department of Medical Biochemistry and Biophysics, Karolinska Institutet, Stockholm, Sweden, 3School of Biomolecular and Biomedical Science, University College Dublin, Ireland, Dublin, 
Ireland.

Introduction: Rheumatoid Arthritis (RA) is an autoimmune inflammatory disease, caused by interplay of genetic and environmental factors. This project aims to investigate role of 
proteins encoded by four genes in a 2 Mbp fragment on mouse chromosome 5 (Eae39r), identified in genetic studies of Collagen Induced Arthritis (CIA), an experimental model for RA.
Methods: CIA is induced in mice by immunization with collagen type II. The whole genomes of the parental CIA resistant (donor of congenic fragment) and the CIA susceptible 
(background) strains have been sequenced by NGS. Congenic and control mice have been characterized immunologically by flow cytometry and in vitro lymphocyte activation assays. 
Protein expression studies and breeding of lymphocyte-specific knock-out mice are currently underway.
Results: Our recent CIA experiments in Eae39r congenic, sub-congenic and control mice have shown that the region comprises two loci controlling the severity of arthritis, in addition 
to antibody titers. Differential expression of these genes has been observed in the spleens of naïve Eae39r congenic and control mice that can be attributed to various regulatory 
variations identified by NGS. Preliminary in vitro activation experiments have shown increased T cell proliferation and IL-2 production in congenic mice as compared to littermate 
controls, along with down-regulation of these genes upon stimulation.
Conclusion: The genes located in the Eae39r fragment are identified to have a role in lymphocyte proliferation and arthritis development. We expect that one or more of these 
proteins are important for disease mechanisms in RA and can be developed as potential drug targets.

P.B.22.09
Specific angiotensin type II receptor stimulation attenuates collagen-induced arthritis by modulating the Th17/Treg balance

B. Sehnert1,2, V. Valero-Esquitino3, G. Schett4, U. M. Steckelings5, R. E. Voll1,2; 
1Center for Chronic Immunodeficiency, Medical Center-University Freiburg, Freiburg, Germany, 2Department of Rheumatology and Clinical Immunology, Medical Center-University Freiburg, 
Freiburg, Germany, 3Center for Cardiovascular Research, Charité-Medical Faculty Berlin, Berlin, Germany, 4Department of Rheumatology and Clinical Immunology, University Hospital 
Erlangen, University of Erlangen-Nürnberg, Erlangen, Germany, 5IMM - Dept. of Cardiovascular & Renal Research, University of Southern Denmark, Odense, Denmark., Odens, Denmark.

Introduction: Angiotensin type II receptor (AT2R) signalling exerts anti-inflammatory, anti-apoptotic and neuroprotective features. Compound 21 (C21) is the first non-peptide AT2R 
agonist that stimulates selectively the AT2R without affecting the AT1 receptor. We investigated the therapeutic potential of C21 in collagen-induced arthritis (CIA) and its underlying 
mechanisms.
Materials and Methods: Collagen type II (CII) immunized DBA1 mice were systemically treated with C21 (0.1 mg/kg/daily), PBS or Etanercept (Etn; 2 mg/kg, 3 times per week) starting 
20 days after immunization. Arthritis severity was scored visually (scale 0-4). Histological analysis was graded on a scale from 0-3. Splenic CD4+FoxP3+ T cells of arthritic mice were 
analysed by flow cytometry. T cell differentiation (Th1, Th17, and Treg cells) of naive T cells was analysed in the presence of C21 by quantitative RT-PCR analysis and FACS.
Results: C21 treatment attenuated the clinical severity and incidence of established CIA compared to the PBS group. The efficacy of C21 was comparable to Etn. C21 treatment 
resulted in a preserved articular cartilage and less inflammatory infiltrates. The number of CD4+Foxp3+ T cells was enhanced in C21 treated mice compared to the controls. We 
detected that C21 reduces IL-17, STAT3 and IFNγ mRNA levels, but increases FoxP3 mRNA. Moreover, C21 upregulated FoxP3+Treg cells and reduced the number of IL17+CD4+T cells 
in vitro.
Conclusion: C21-mediated AT2R-stimulation induces a shift from Th17 towards a regulatory (Treg) phenotype which might explain the improvement on established CIA. Due to the 
absence of adverse side-effects, C21 represents an attractive substance in arthritis therapy.

P.B.22.10
Computer model analysis of the difference between F759 and wild type mice in rheumatoid-like arthritis emergence

S. Yamada1, A. Yoshimura2, T. Atsumi3, M. Murakami3; 
1Okayama University of Science, Okayama, Japan, 2Keio University, Tokyo, Japan, 3Hokkaido University, Sapporo, Japan.

Introduction: Rheumatoid arthritis (RA) is a common autoimmune disease characterized by chronic inflammation in joints. In order to analyze the RA emergence, we developed 
its computer model by using F759 mice. F759 mouse is an IL-6-mediated RA model dependent on excess activation of NFκB in synovial fibroblasts. These mice have an amino acid 
substitution, Y759F, in gp130. Because phosphorylated Y759 is the binding site of SOCS3, which creates a negative feedback loop in the IL-6 signaling pathway, IL-6-mediated STAT3 
activation is enhanced in F759 mice and is followed by the spontaneous development of a RA-like disease with age.
Materials and Methods: The model contains the NFκB and JAK/STAT signaling pathway in the synovial cells in joints and the cytokine production by the infiltrated Th-17 and 
macrophages. The reactions in the model are described in the differential equations, and are solved mathematically by using Runge-Kutta-Gill method.
Results: F759 joint synovial model cells showed an enhanced activation of NFκB in the presence of IL-17 and IL-6 followed by excess expressions of chemokines, IL-6 and epiregulin 
in the joints, which are considered to be sufficient to emerge the arthritis. The effects of several types of antibodies and inhibitors were reproduced by this computer model. The 
sensitivity analysis showed that the IL-6 signaling was more important than the NFκB signaling.
Conclusions: The developed computer model was consistent with the experimental results. We will investigate the RA emergence by comparing simulation results with experimental 
results. This work is supported by JSPS KAKENHI Grant Number 25330356.

P.B.22.11
Meloxicam effects on serum cytokine levels and cartilage degradation in iodoacetate-induced rat osteoarthritis

E. E. Nagy1,2, E. Vajda3, F. Annamaria4, T. Aczel1, E. Horvath5; 
1Dept. of Pharm. Biochemistry, University of Medicine and Pharmacy, Targu-Mures, Romania, 2Lab. Med. Anal., Clinical County Hospital, Targu-Mures, Romania, 3Dept. of Drug Analysis, 
University of Medicine and Pharmacy, Targu-Mures, Romania, 4Dept. of Physiopathology, University of Medicine and Pharmacy, Targu-Mures, Romania, 5Dept. of Pathology, University of 
Medicine and Pharmacy, Targu-Mures, Romania.

Introduction: Optimal doses of meloxicam in osteoarthritis are supposed to inhibit proinflammatory cytokines and to exert cartilage protection. It is not well known the duration of 
these beneficiary effects after withdrawal.
Materials and methods: 9 Wistar rats were injected with isotonic solution (group I), while 30 animals, divided equally, received iodoacetate. Group II was treated 4 weeks with placebo, 
group III with low-dose (0,2 mg/kg) and group IV with high-dose (1 mg/kg) meloxicam. Serum IL-6, IL-10, TNFα levels were measured at baseline, at withdrawal (week 4.) and at end-
point (week 8.) with a Rat Cytokine Base Kit (LUR506-510-522, R&D Systems) on a Luminex 200 platform. Joint histological examination was performed at the end-point.
Results: IL-6 showed divergent variations during the follow-up in the two meloxicam-treated groups. A significant IL-6 suppression has been observed - from 88.3 (20.5-194.9) pg/mL 
at baseline to 41 (0.1-112.8) pg /mL at week 4, p=0.046 at group III, in contrast with an increase - from 41 (20.5-84.5) pg/mL at baseline to 67.7 (27.1-108.3) pg/mL, p=0.047 at group IV. 
During the follow-up, only mild, non-significant variations of IL-10 and TNFα were observed. At the histological level, low-dose meloxicam exerted a slightly stronger protective effect: 
OARSI scores of group III, but not group IV were significantly lower than those of the placebo group (3.0±1.24 and 3.2±1.68 vs. 4.8±1.87, p=0.043 and p= 0.089).
Conclusion: while low-dose meloxicam supresses IL-6 levels, the high-dose has a potential stimulatory effect. Therapeutic success might be superior with low-dose, as the histological 
evaluation reflects.

P.B.22.12
Nanobody-based sandwich ELISA for human TL1A: a promising tool for diagnosis and monitoring of several autoimmune and inflammatory diseases

L. Vanrell, N. Silva, G. González-Sapienza; 
Facultad de Química-UdelaR, Montevideo, Uruguay.

Introduction: TNF-like ligand 1A (TL1A) is a TNF superfamily member which is associated with various human inflammatory and autoimmune diseases. In rheumatoid arthritis, 
overexpression of TL1A directly contributes to its pathogenesis and TL1A serum levels correlate with disease activity, decreasing in case of spontaneous remission, or after successful 
treatment, which makes it an attractive marker of activity. Similar data were collected from patients suffering from spondylitis, a disease with a severe diagnosis delay, which has 
no specific analytical factors for diagnosis and clinical monitoring. A successful treatment for these patients depends on the time of evolution of the disease, so improving diagnosis 
in these cases is urgent. Currently, there is no clinically available immunoassay for human TL1A (hTL1A), so we aimed to develop a sandwich ELISA based on camelid “nanobodies” 
(variable domains of heavy chain antibodies). Nanobodies present significant advantages over monoclonal antibodies for this purpose (such as ease of production, thermal and 
chemical stability) resulting in attractive reagents for developing inexpensive and stable immunoassay kits.
Materials and methods: A phage display library of nanobodies was constructed from PBLs of a hTL1A-immunized llama. Isolation of high affinity nanobodies specific for hTL1A was 
carried out to set the sandwich ELISA.
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Results: A high sensitive ELISA was developed for the quantitative measurement of hTL1A within the range of 50-40000 pg/ml. Recoveries percentages from spiked delipidized human 
serum of healthy donors were between 80-120%.
Conclusion: This ELISA represents a promising tool for diagnosis and monitoring of important human autoimmune and inflammatory diseases.

P.B.22.13
Proinflammatory crosstalk between rheumatoid arthritis synovial fibroblasts and THP-1 monocytic cells is mediated via secreted extracellular vesicles

B. Sódar1, X. Osteikoetxea1, A. Németh1, K. Pálóczi1, M. Pásztói1, K. Szabó-Taylor1, K. Vukman1, É. Pállinger1, A. Zakar1, Á. Kittel2, E. Buzás1; 
1Department of Genetics, Cell- and Immunobiology, Semmelweis University, Budapest, Hungary, 2Institute of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary.

Extracellular vesicles are recently identified components of intercellular communication (György B et al, Cell Mol Life Sci. 2011). Emerging data suggest that cancer cell-derived 
exosomes induce the secretion of proinflammatory cytokines from THP-1 monocytic cell line (Bretz NP et al, J Biol Chem. 2013.). It is also known that tumor cells educate the immune 
system via tumor-derived extracellular vesicles to support tumor growth (Peinado H et al, Nat Med. 2012.)
However, in cronic inflammatory conditions such as rheumatoid arthritis there is no evidence for the existence of such an extracellular vesicle-mediated communication network. Our 
study is the first to investigate this crosstalk in chronic inflammation via extracellular vesicles.
In our experiments we studied rheumatoid arthritis synovial fibroblasts (RA SFs) which are characterized by an agressive, tumor-like phenotype. We tested the extracellular vesicle 
mediated interaction of RA synovial fibroblasts with the THP-1 cells.
We found that the extracellular vesicle containing supernatant from RAS SFs increased the ICAM-1 gene expression in THP-1 cells, while the vesicle-depleted conditioned media had 
no effect. More interestingly, when we added back the conditioned media of the vesicle-stimulated THP-1 cells to RA SFs, we detected a significant (up to 5 fold) increase in the TNF 
expression in RA SFs. Strikingly, it was only induced if the THP-1 conditioned media was derived from THP-1 cells that were previously treated with extracellular vesicle containing 
media from RA SFs.
Our results indicate that extracellular vesicles play an important role in the bidirectional crosstalk between innate immune cells and RA SFs.

P.B.22.14
A transititional fibroblast phenotype exists in very early rheumatoid arthritis: Modulation of endothelial responses and lymphocyte recruitment

H. M. McGettrick1, H. Munir2, C. S. Davies3, K. Raza1, G. B. Nash2, C. D. Buckley1, A. Filer1; 
1Rheumatology Research Group, University of Birmingham, Birmingham, United Kingdom, 2School of Clinical and Experimental Medicine, University of Birmingham, Birmingham, United 
Kingdom, 3Sandwell and South West Birmingham NHS Trust, Birmingham, United Kingdom.

Fibroblasts actively regulate the inflammatory infiltrate that accumulates within synovial joints. Here we examined how synovial fibroblasts from different stages of disease influenced 
endothelial recruitment of lymphocytes. 
Fibroblasts were isolated from patients with resolving arthritis, new onset very early RA (VeRA; ≤12weeks symptom duration) and established RA undergoing replacement surgery 
(JRep). Endothelial-fibroblast
co-cultures were formed on either side of porous filters, and lymphocyte adhesion from flow was assessed using phase-contrast microscopy.
Fibroblasts from patients with resolving arthritis were immunosuppressive, inhibiting lymphocyte recruitment from flow to cytokine-treated endothelium in an IL-6 and TGFβ 
dependent manner. This effect was lost very early in the development of RA, such that fibroblasts no longer suppressed recruitment but rather supported lymphocyte infiltration. 
Blockade of IL-6 and TGFβ reversed the pro-inflammatory effect of fibroblasts from patients with VeRA, but JRep. Resolving and VeRA fibroblasts differentially modified the 
transcriptional profile of endothelial cells, with 128 differentially expressed genes segregating the two conditions. In the absence of exogenous cytokines, JRep, but not VeRA 
fibroblasts activated endothelium to support lymphocyte binding in an IL-6 dependent manner.
In RA, the synovial fibroblast phenotype undergoes 2 distinct changes: firstly a loss of immunosuppressive responses early in disease development, followed by the later acquisition 
of a stimulatory phenotype. Moreover, during the first 3 months of symptoms, fibroblasts exhibit a transitional phenotype which alters endothelium global gene expression and 
contributes to the accumulation of persistent infiltrates. Finally, the action of IL-6 changes from anti-inflammatory to pro-inflammatory during disease progression.

P.B.22.15
Distinct expression of T-cell homing molecules in human autoimmune lymph node stromal cells upon TLR-3 triggering

J. Hähnlein1,2, T. Ramwadhdoebe1,2, F. Berger3, T. Geijtenbeek2, P. Tak4,5,6, L. van Baarsen1,2; 
1Amsterdam Rheumatology & immunology Center (ARC), Academic Medical Center, Amsterdam, Netherlands, 2Department of Experimental Immunology, Academic Medical Center, 
Amsterdam, Netherlands, 3Division of Radiology, Academic Medical Center, Amsterdam, Netherlands, 4University of Cambridge, Cambridge, United Kingdom, 5Ghent University, Ghent, 
Belgium, 6GlaxoSmithKline, Stevenage, United Kingdom.

Infections have been implicated in the initiation and promotion of autoimmunity. Rheumatoid arthritis (RA) is a prototypic autoimmune disease in which systemic autoimmunity 
precedes target tissue inflammation. The stromal compartment of lymphoid tissue is crucial for regulating T- and B-cell function and therefore adaptive immune responses. Murine 
studies demonstrated that exposure to viral products can alter the interaction between lymph node stromal cells (LNSCs) and T-cells. However, little is known about the ability of 
human LNSCs to sense pathogens and their response to viral products.
We included autoantibody positive individuals with arthralgia but without any evidence of arthritis (n=10; RA risk group), RA patients (n=12) and healthy controls (n=10). All subjects 
underwent ultrasound-guided inguinal lymph node biopsy and LNSCs were cultured directly from freshly collected biopsies. LNSCs of passage 3-6 were stimulated with polyI:C after 
which mRNA and protein levels were measured by qPCR, flow cytometry and ELISA.
Cultured human LNSCs expressed TLR1-9 with TLR-3 showing the strongest expression. TLR-3 triggering in human LNSCs induced expression of TLR-3, type I IFN stimulated genes, 
inflammatory cytokines like IL-6 and adhesion molecules like VCAM-1 and ICAM-1. Strikingly, T-cell attracting chemokines CCL19 ,CCL20 and IL-8 were less induced upon TLR-3 
triggering in LNSC obtained from RA risk and RA patients.
We demonstrate that human LNSCs express different TLRs and respond to TLR-3 triggering. The observed decrease in T-cell attracting chemokines upon TLR-3 triggering in LNSC 
derived from RA risk and RA patients could indicate a deregulation of antiviral responses in LNSC during autoimmunity.

P.B.22.16
Upregulation of IL23A mRNA and IL-23 serum level in chronic inflammatory arthritides

I. Manolova1, L. Miteva2, M. G. Ivanova3, R. Stoilov3, S. A. Stanilova2; 
1Trakia University, Medical Faculty, Stara Zagora, Bulgaria, 2Trakia University, Medical Faculty, Department of Molecular Biology, Immunology and Medical genetics, Stara Zagora, Bulgaria, 
3Clinic of Rheumatology, University Hospital, Medical University, Sofia, Bulgaria.

Introduction: IL-23 is a heterodimeric cytokine required for Th17 cells expansion and pathogenicity. The aim of the present study was to investigate the protein and mRNA levels of 
IL-23 into peripheral blood from Bulgarian patients with ankylosing spondylitis (AS) and rheumatoid arthritis (RA).
Materials and methods: Total RNA was isolated from 15 healthy controls, 22 AS and 19 RA patients. cDNAs were used for real-time PCR with TaqMan probes for IL23A target gene and 
GAPDH as endogenous control. The serum levels of IL-23 were determined by ELISA.
Results: IL23A gene is expressed abundantly into peripheral blood from both patients groups compared to controls. In AS patients 2.1-fold (p=0.009) and in RA patients 1.8-fold 
(p=0.023) increase of IL23A mRNA levels were detected. In the same direction were our results about serum levels of heterodimeric IL-23. The mean level of IL-23 in RA (49.26±67.8pg/
ml; p=0.014) and in AS patients (37.2±42pg/ml; p=0.011) was significantly higher than in controls (13.15±15pg/ml). We calculated a positive correlation between ΔCt and serum levels of 
IL-23 in both patients group (r=0.773 for RA, p=0.0019 and r=0.5249, p=0.03 for AS).
Conclusion: In the present study we showed that the systemic levels of IL23A mRNA and IL-23 protein are well manifested in RA and in AS patients. Our data support the involvement 
of IL-23 in the pathogenesis of both investigated chronic inflammatory arthritides. Targeting the cytokines related to the Th-17 axis may be a reasonable approach in AS and RA 
patients, particularly for therapy with biological agents.

P.B.22.17
Anti-infliximab antibodies production and clinical consequences: adverse reaction and loss of response

A. Matucci1, A. Vultaggio1, F. Nencini2, S. Pratesi2, E. Maggi2; 
1AOU Careggi, Florence, Italy, 2Dept of Sperimental and Clinic Medicine, University of Florence, Italy.

Introduction: Infliximab (IFX) may be immunogenic with the production of anti-IFX antibodies (ATI), leading to potential loss of response or acute infusion reactions. This study was 
aimed to analyse the development of ATI in IFX-treated patients.
Materials and Methods: A panel of 233 patients suffering from Rheumatoid Arthritis, Spondyloarthritis, Vasculitis and Bowel Inflammatory Diseases IFX-treated were enrolled. They 
were categorized into 5 groups, including responder (I group), non responder [totally (II) or partially (III)], reactive (IV) and reactive/non responder (V) patients. Non isotype-specific ATI 
were measured by a double-capture Elisa assay and titred through sera dilutions.
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Results: Decreased percentages of positivity were shown in different groups: 90% in V, 77.8% in IV, 38.6% in III, 21.9% II and 11.7% in the group of responders.The reactive patients (IV 
plus V groups) exhibited the highest amount of ATI, usually being 3 time more then those exhibited by other groups. A longitudinal study of more than 30 patients showed that ATI 
development occurred after the initial infusions of IFX in all groups of patients, even after the interruption of therapy. In the group of patients who interrupted IFX we evaluated the 
kinetics of ATI in the absence of therapy or in the presence of alternative regimens (other anti-TNFα or anti-IL-6R mAbs).
Conclusions: The direct correlation between the titre of ATI and the adverse drug reactions, as well as their onset during the first infusions of different cycles of therapy are relevant 
issues for prevention and management of such patients.

P.B.22.19
Effect of non-functional LILRA3 variants on susceptibility to spondyloarthropaties

D. Ordóñez del Valle, K. Kniesch, H. Z. Low, N. T. Baerlecken, R. E. Schmidt, T. Witte; 
Hannover Medical School, Hannover, Germany.

Introduction: Leukocyte Immunoglobulin-like Receptor member A3 (LILRA3) is a soluble receptor secreted by monocytes. In 20-30% of healthy Caucasoid, there is a deletion of 6’7 kb 
(LILRA3-del) that inactivates its expression by removing the promoter and the first seven exons. LILRA3-del has been described as a predisposing factor in autoimmune disorders as 
Multiple Sclerosis, but protective against Sjögren´s Syndrome, Systemic Lupus Erythematosus or Rheumatoid Arthritis. However, 6 “null alleles” with premature termination codons 
have been described and they are wrongly considered as a wild-type LILRA3 (LILRA3-wt).
Materials and Methods: We have developed a new multiplex-PCR approach that allows us to detect LILRA3-wt, LILRA3-del and the “null alleles” specifically. 353 genomic DNA 
samples from patients diagnosed with different subforms of spondyloarthritis (SpA) and 473 from healthy controls (HC) were analyzed. Statistical analyses were performed with 
GraphPad-Prism v5.01 software and Open-Epi.
Results: 7 samples carry a LILRA3 “null-allele”, 4 patients and 3 HC. Presence of non-functional LILRA3 (del + null alleles) confers a slight protection against SpA with lower frequencies 
in patients than in HC, without reaching the significance (SpA vs HC: 32.8% - 39.1%; OR= 0.762; 95% IC= 0.571-1.017; p=0.068). There is a significant protective dose effect when 
carrying 0-1 or 2 non-functional LILRA3 (p=0.043). With the traditional LILRA3-del detection methods, the protective effect of LILRA3-del would have been significant.
Conclusions: The non-functional LILRA3 may act as protective factor in SpA, but confirmation analyses are required. The new multiplex PCR provides more accurate results than the 
LILRA3-del detection methods.

P.B.22.20
The role of microRNA-146a in inflammatory arthritis

V. Saferding, A. Puchner, E. GoncalvesAlves, E. Sahin, M. Hofmann, S. Hayer, J. S. Smolen, K. Redlich, S. Blüml; 
Medical University Vienna, Vienna, Austria.

MicroRNA (MiR-) 146a is a key regulator of the innate immune response. Although in late stages of arthritis elevated expression of miR-146a was detected, the level of this miRNA is 
down regulated in early disease, but its role inflammatory arthritis is yet unknown.
We induced K/BxN serum transfer arthritis in wild type and miR-146a-/- mice. As a second arthritis model we crossed miR-146a-/- into hTNFtg mice. Disease severity was assessed 
histologically. Blood of arthritis animals was analysed by flow cytometry. MiR-146a and cytokine expression levels in bone marrow, spleen and paws were analysed by qPCR.
Both disease models led to reduced expression of miR-146a in spleen and bone marrow cells of arthritic wild type mice. Absence of miR-146a leads to higher serum levels of IL-12 and 
TNF in miR146a-/- compared to wt mice after the induction of serum transfer arthritis. When we crossed miR-146a-/- into hTNFtg mice we found an increase in CD11b+ and CD11c+ 
cells in blood of miR-146a-/-/hTNFtg compared to hTNFtg mice. Histological examination revealed enhanced synovial inflammation and a more than twofold increase in local bone 
destruction, due to augmented generation of osteoclasts in miR-146a-/-/hTNFtg compared to hTNFtg mice. Measuring cytokine levels in serum, we show that IL-1β levels are elevated 
in miR-146a-/- mice. Moreover mRNA expression levels of IL-6 and IL-1β in arthritic paws of these mice were increased in miR-146a-/-/hTNFtg compared to hTNFtg mice.
These results identify an important anti-inflammatory role of miR-146a, which might possibly be exploited for therapeutic purposes.

P.B.22.21
Metabolic profiling of synovial tissue shows altered glucose metabolism in rheumatoid arthritis samples.

R. Volchenkov1, M. Dung Cao2, K. B. Elgstøen3, G. L. Goll4, K. Eikvar4, O. Bjørneboe5, T. F. Bathen2, H. L. Holen6, B. S. Skålhegg1; 
1Department of Nutrition, Institute of Basic Medical Sciences, University of Oslo, Oslo, Norway, 2Department of Circulation and Medical Imaging, Faculty of medicine, Norwegian University 
of Science and Technology (NTNU), Trondheim, Norway, 3Department of Medical Biochemistry, Oslo University Hospital, Rikshospitalet, Oslo, Norway, 4Department of Rheumatology, 
Diakonhjemmet Hospital, Oslo, Norway, 5Martina Hansen’s Hospital, Gjettum, Norway, 6Rheumatech AS, Oslo, Norway.

Introduction: Rheumatoid arthritis (RA) is a chronic, systemic inflammatory disorder associated with harmful activity and proliferation of lymphocytes that attack and destroy synovial 
joints. Most of RA patients receive methotrexate as a main treatment which is non-specific to cell type and may have severe side effects over a long course of treatment. In our study 
we aimed to identify metabolic biomarkers of RA that could provide opportunities for selective targeting of RA.
Materials and methods: Samples from patients with RA and arthrosis of non-autoimmune origin were collected at two hospitals in Norway. Metabolites present in synovial fluid (SF) 
were analyzed by tandem mass spectrometry (MS/MS) and amino acid content was evaluated using liquid chromatography-mass spectrometry (LS-MS). High resolution magic angle 
spinning magnetic resonance spectroscopy (HR MAS MRS) was used for the analysis of metabolites in frozen synovial tissue (ST) biopsies. Fluorescence-activated cell sorting (FACS) 
was utilized for characterization of the cellular compartment from biopsies.
Results: We observed no clear difference in the levels of metabolites or amino acids in SF from RA compared with control subjects using MS/MS or LS-MS. HR MAS MRS revealed 
significantly elevated levels of lactate and glutamine in RA synovia (p=0.013 and 0.025, respectively) as well as an increase in choline levels in women with RA in comparison to men 
with RA (p=0.027). FACS analysis revealed high levels of long lived memory T cells (most likely Th17) in some of the RA tissues.
Conclusions: Synovial tissues of RA patients contain high lactate and glutamine levels.

P.B.22.22
Novel biomarker for rheumatoid arthritis disease activity

A. Myngbay1, A. Adilbayeva1, Y. Bexeitov1, B. P. Yevstratenko2, R. M. Aitzhanova2, N. K. Otarbayev2, V. A. Adarichev1,3,4; 
1National Laboratory Astana, Nazarbayev University, Astana, Kazakhstan, 2Republican Diagnostic Center, Astana, Kazakhstan, 3Albert Einstein College of Medicine, Department of 
Medicine (Division of Rheumatology) and Department of Microbiology & Immunology, Bronx, NY, United States, 4Nazarbayev University, Department of Biology, Astana, Kazakhstan.

Introduction: Tissue destruction/remodeling in relation to the activity of arthritic pannus is a key issue in management of rheumatoid arthritis (RA). In experimental arthritis, we found 
Collagen Triple Helix Repeat Containing 1 (CTHRC1), a marker for stromal cell of diverse origin, to correlate with arthritis severity. In this study, we establish CTHRC1 as a marker for 
RA.
Materials and methods: Phlebotomy blood samples were collected from the Kazakhstani RA patients (n=45). Disease activity score DAS28, MRI of synovial joints, blood cytokines 
and analytes including rheumatoid factor (RF), C-reactive protein (CRP), anticitrullinated protein antibodies (ACPA), and CHRC1 were assayed using ELISAs and BioLegend multiplex 
immunoassay.
Results: In studied Kazakhstani RA patients, average age of the disease onset was 42.2 ± 15.3 (± SD), duration of the disease was 8.4 ± 8.2 years, and DAS28-CRP was 3.7 ± 0.8. Plasma 
CTHRC1 levels were significantly higher in all RA patients, but particularly increased in severe RA, when compared to healthy individuals (p < 0.00003 by Wilcoxon test). CTHRC1 
positively correlated with DAS28, and followed RF, ACPA, and CRP levels. Indicative of the mechanism of the discovered correlations, plasma CTHRC1 correlated with granulocyte 
counts in peripheral blood of RA patients (Pearson’s coefficient of correlation for neutrophils r=0.43, p < 0.004), while such correlations were not observed in healthy individuals.
Conclusions: Novel blood-based analyte that is otherwise is a marker for stromal cells, is produced by activated synoviocytes and was highly differentiating between healthy 
individuals and RA patients with indication of the control of granulocytopoiesis.

P.B.22.23
FGF receptor antagonists show anabolic, anti-catabolic and anti-inflammatory effects in OA cartilage

E. Nummenmaa1, M. Hämäläinen1, T. Moilanen1,2, K. Vuolteenaho1, E. Moilanen1; 
1The Immunopharmacology Research Group, University of Tampere School of Medicine and Tampere University Hospital, Tampere, Finland, 2Coxa Hospital for Joint Replacement, Tampere, 
Finland.

Introduction: FGF-2 belongs to the family of fibroblast growth factors and is found in the synovial fluid from patients with osteoarthritis (OA). FGFs signal through receptors FGFR1-4. 
FGF-2 has been proposed to mediate catabolic effects through FGFR1 and anabolic effects through FGFR3. We investigated the expression of FGF receptors and the effects of FGF 
receptor antagonists in OA cartilage.
Materials and Methods: Cartilage samples were obtained from OA patients undergoing total knee replacement surgery. FGF-2, FGF receptors, MMP-1, MMP-13, IL-6, aggrecan and 
collagen II were measured by immunoassay or RT-qPCR.
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Results: FGF-2, MMP-1, MMP-13 and IL-6 were released into the culture medium from cartilage samples obtained from OA patients (n=97). FGF-2 concentrations correlated positively 
with MMP-1 (r=0.414, p<0.001), MMP-13 (r=0.362, p<0.001) and IL-6 (r=0.282, p<0.01). Primary OA chondrocytes expressed all four FGF receptors, with the expression of FGFR1 being 
the highest. In OA chondrocyte cultures FGF-2 up-regulated the production of MMP-1, MMP-13 and IL-6 and down-regulated the expression of aggrecan and collagen II. FGF receptor 
antagonists AZD4547 and NVP-BGJ398 down-regulated MMP-1, MMP-13 and IL-6 and up-regulated aggrecan and collagen II expression in the absence and presence of exogenous 
FGF-2.
Conclusions: Unlike its growth factor like effects in some other conditions FGF-2 induced catabolic, anti-anabolic and inflammatory effects in OA cartilage, possibly due to the 
prominent expression of catabolic FGFR1. FGF receptor antagonists showed promising beneficial effects on the balance of catabolic, anabolic and inflammatory factors within OA 
cartilage and thus may hold therapeutic potential in the treatment of OA.

P.B.22.24
Identification of small molecule inhibitors of elastase-mediated IL-36γ activation

E. V. Belotcerkovskaia1, P. B. Davidovich1, S. Sura-Trueba1, S. J. Martin1,2; 
1St. Petersburg State Technological Institute, St. Petersburg, Russian Federation, 2Trinity College, Dublin 2, Ireland.

Introduction: IL-36α, IL-36β and IL-36γ are members of the extended IL-1 family, playing a key role in inflammatory responses. Most of the IL-1 family members require N-terminus 
processing to be fully active. Recently it has been shown that neutrophil elastase enzymatically truncates IL-36γ, producing the activated IL-36γ, which is involved in psoriasis. This 
work focuses on screening of small molecules capable of elastase-IL36 processing inhibition.
Materials and Methods: To identify potential inhibitors, we used in silico docking analysis. Inhibitor capacity was tested on elastase Suc-AAPV-AMC synthetic substrate hydrolysis. 
Candidate inhibitors were further analyzed for their ability to inhibit elastase-mediated IL-36γ processing using a HeLaIL-36R reporter system, which responds to active forms of IL-36 
by secreting pro-inflammatory cytokines (ELISA). Toxicity of the lead compounds was investigated with real-time electrochemical impedance spectroscopy.
Results: Primary screening of 149 potential elastase inhibitors library identified a dozen of candidates. Four close related molecules showed steady inhibition of elastase-mediated 
IL-36γ processing on the HeLaIL-36R reporter system without toxic effects.
Conclusion: We successfully identified four compounds inhibiting elastase-mediated IL-36γ processing, sharing same basic structure and plan to perform optimization for future 
studies.
This work was supported by the Russian Ministry of Education and Science (contract № 14.B25.310013).

P.B.23 Animal Models of Autoimmunity

P.B.23.01
Activin-A attenuates central nervous system (CNS) autoimmune inflammation

A. Trochoutsou1, M. Semitekolou1, S. Tousa1, V. Kloukina1, I. Morianos1, T. Kalamatas2, G. Xanthou1; 
1Biomedical Research Foundation of the Academy of Athens, Athens, Greece, 2Department of Neurology “G. Gennimatas”, General Hospital of Athens, Athens, Greece.

Introduction: We have previously demonstrated that the cytokine activin-A exerts critical immunosuppressive functions in Th2 cell-driven responses; still, its role in the control of Th17-
mediated autoimmunity remains elusive.
Materials and Methods: The effects of activin-A on the differentiation of mouse and human Th17 cells were explored. Its in vivo role in the regulation of Th17 responses and CNS 
inflammation was examined via administration of recombinant activin-A in Experimental Autoimmune Encephalomyelitis (EAE), a mouse model of Multiple Sclerosis (MS). Activin-A 
effects on the suppression of effector T cell responses in MS patients were evaluated.
Results: Activin-A is highly increased in the CNS of diseased mice and the cerebrospinal fluid of MS patients. Activin-A inhibits mouse and human Th17 cell differentiation, reflected 
by significantly decreased IL-17 and IFN-γ release and marked reduction of CD4+IFN-γ+, CD4+IL17+ and CD4+IL17+IFN-γ+ T cells. The inhibitory effects of activin-A are accompanied 
by decreased expression of mRNAs encoding RORC, IL-17A, IL-21, IL-22, IL-23, MAF and IRF4. Activin-A-treated Th17 cells exhibit diminished capacity to induce EAE upon in vivo 
transfer, exemplified by reduced CNS mononuclear cells, decreased Th1/Th17 cell frequencies and IL-17 and IFN-γ release in the draining lymph nodes and dampened clinical scores. 
Therapeutic administration of activin-A ameliorates disease severity, attenuates CNS inflammation and decreases CNS-infiltrating Th1/Th17 cells. Of clinical relevance, activin-A 
markedly restrains Th17 effector responses in MS patients.
Conclusion: Activin-A exerts novel protective functions in the context of CNS autoimmunity by suppressing Th17 cell differentiation and restraining Th17 cell-mediated pathogenicity 
in vivo and in MS.

P.B.23.02
ADAMTS13 reactive CD4+ T cells targeting a single CUB-2 domain derived peptide in autoimmune thrombotic thrombocytopenic purpura

F. C. Verbij1, F. de Heij1, P. Kaijen1, M. Zuurveld1, W. Bril1, R. Fijnheer2, N. Sorvillo1, A. ten Brinke1, J. Voorberg1; 
1Sanquin Blood Supply, Amsterdam, Netherlands, 2UMC Utrecht, Utrecht, Netherlands.

Introduction: Acquired thrombotic thrombocytopenic purpura (TTP) is a life-threatening disorder that results from the development of auto-antibodies against ADAMTS13. HLA-
DRB1*11 provides a risk factor for the development of acquired TTP. Pulsing of antigen presenting cells from DRB1*11 positive individuals with ADAMTS13 resulted in presentation 
of a single peptide derived from the CUB2 domain of ADAMTS13 with core sequence FINVAPHAR. In this study we assessed whether FINVAPHAR-reactive CD4+ T cells are present in 
peripheral blood mononuclear cells from HLA-DRB1*11 typed subjects with acquired TTP. In parallel we studied the response to the FINVAPHAR peptide in HLA-DRB1*11 transgenic 
mice.
Materials and Methods: The presence of ADAMTS13 reactive CD4+ T cells was addressed by flow cytometry. HLA-DRB1*11 transgenic mice expressed a hybrid human/mouse MHC 
class II chimera in which the binding grooves of the H2-IEβd molecule were replaced by that of human DRB1*11011 and DRA1*0101.
Results: A high frequency of FINVAPHAR responsive CD4+ T cells was identified by monitoring the upregulation of CD154 on CD4+ T cells in patient samples obtained during the acute 
phase of the disease. Frequencies of FINVAPHAR-reactive CD4+ T cells ranged from 0.5 - 4%. A control peptide in which the anchor-residues were modified did not induce activation 
of CD4+ T cells. Additionally, the CUB2-domain derived human FINVAPHAR peptide and its murine homologue also induced a specific CD4+ T cell response when administered to 
HLA-DR11 transgenic mice.
Conclusion: Taken together, our data provide evidence for the involvement of FINVAPHAR-positive CD4+ T cells in the etiology of acquired TTP.

P.B.23.04
Expression of micro-RNA 181a in NOD/J and congenic NOD.CD45.2 mice

G. Beilhack1, L. Schirmbeck1, W. Sattler1, B. Jug1, A. Beilhack2, R. Monteforte1; 
1Division of Nephrology and Dialysis, Medical University of Vienna, Vienna, Austria, 2Zentrum für Experimentelle Molekulare Medizin, University of Würzburg, Würzburg, Germany.

Non-obese diabetic mice (NOD) are currently the best available animal model to study autoimmune diabetes. Similar to human type 1 diabetes, autoreactive T cells selectively destroy 
insulin-producing ß-cells in the pancreas and lead to diabetes onset 3-6 months after birth.
We developed a congenic NOD strain (NOD.CD45.2) that differs in an interval on chromosome 1 (0.84 Mb) which is derived from C57BL/6 mice. In contrast to NOD/J mice with a 
diabetes incidence of 90%, the diabetes incidence of NOD.CD45.2 is significantly reduced to less than 60%.
The C57BL/6-derived interval on chromosome 1 contains a single micro-RNA, miR-181 that is known to have a major function in immune regulation. The aim of our study was to test 
whether miR-181a expression levels differ between NOD/J and NOD.CD45.2 mice.
We measured miR-181a expression by Taqman-assays in spleens of NOD/J and NOD.CD45.2 mice at different ages (4, 8 and 12 weeks old).
miR-181a expression declines with age in both strains. In NOD/J miR-181a levels are significantly lower in 8 and 12 week old mice compared to 4 week olds (2-fold, p<0.01). In contrast 
NOD.CD45.2 mice do not show a significant decrease in miR-181a levels at 8 and 12 weeks.
In this study we showed higher levels of miR-181a in splenocytes of NOD.CD45.2 compared to NOD/J mice. Since miR-181a represses the expression of Bcl-2, CD69 and the T-cell 
receptor, all of which are involved in proliferation and activation of T cells, higher levels of miR-181a, as shown in NOD.CD45.2 mice, could delay diabetes onset.

P.B.23.05
Respiratory infection with a bacterial pathogen attenuates CNS autoimmunity through IL-10 induction

S. C. Edwards, S. C. Higgins, K. H. Mills; 
Trinity Biomedical Sciences Institute, Trinity College Dublin, Dublin, Ireland.

Epidemiological studies have described an association between infection with certain bacteria or viruses and development of autoimmune diseases, such as multiple sclerosis (MS). 
Conversely, infection with helminth parasites has been associated with a reduced incidence and severity of autoimmunity. Whooping cough is a re-emerging vaccine-preventable 
infectious disease caused by the bacteria Bordetella pertussis. Clearance of the bacteria is associated with the induction of Th1 and Th17 cells. However, the infection is persistent and is 
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also associated with the induction of and recruitment of Treg cells to the lungs during the acute stage of disease. Here we have used a murine model of MS, experimental autoimmune 
encephalomyelitis (EAE), to examine the effect of infection with the respiratory pathogen Bordetella pertussis infection on development of CNS inflammation. The data demonstrate 
that infection of mice with B. pertussis significantly attenuates the clinical course of EAE and associated weight loss. This was reflected in a significant reduction in the number of 
infiltrating IL-17+, IFN-γ+ and IFN-γ+IL-17+ CD4 and γδ T cells into the CNS. Infection with B. pertussis induced IL-10 production from dendritic cells in vitro and enhanced the frequency 
of IL-10-producing CD4+ T cells in vivo. Furthermore, the suppressive effects of B. pertussis infection on EAE were lost in IL-10-/- mice. Our findings demonstrate that a bacterial 
infection of the respiratory tract can attenuate EAE by promoting production of the anti-inflammatory cytokine IL-10 that suppresses migration of pathogenic Th1 and Th17 into the 
CNS.

P.B.23.07
Autoimmunization processes in Collagen XVII transgenic mice

N. Kokkonen1,2, T. Hurskainen1,2, R. Sormunen3, J. Jackow4, S. Löffek5, R. Soininen3, C. W. Franzke6, L. Bruckner-Tuderman6, K. Tasanen1,2; 
1University of Oulu, Dept. of Dermatology, Oulu, Finland, 2Medical Research Center Oulu, Oulu, Finland, 3Biocenter Oulu, Oulu, Finland, 4Laboratory of genetic skin diseases, Paris, France, 
5University Duisburg-Essen, Essen, Germany, 6University of Freiburg, Dept. of Dermatology, Freiburg, Germany.

Bullous pemphigoid (BP) is the most common autoimmune blistering skin disease with a characteristic of pruritus and subepidermal blistering. BP patients carry inflammation-
triggering autoantibodies against the hemidesmosomal transmembrane protein, collagen XVII (ColXVII). The immunodominant region juxtamembraneous extracellular NC16A 
domain is also involved in ectodomain shedding and trimerization of ColXVII. Deletion of the corresponding NC14A region in a genetically modified mouse model (∆NC14A) 
decreased the amount of ColXVII in skin, but did not prevent ectodomain shedding. Although newborn ∆NC14A mice have no visible phenotypic changes subepidermal microblisters, 
rudimentary hemidesmosomes, and loose basement membrane zone were observed by microscopy. ∆NC14A mice grow normally, but at around three months of age they start to 
scratch themselves and develop crusted erosions. Furthermore, perilesional eosinophilic infiltrations in the skin, eosinophilia and elevated serum IgE levels are detected. Despite the 
removal of the major BP epitope region, ∆NC14A mice develop IgG autoantibodies against ColXVII. Further characterization of ∆NC14AColXVII has revealed changes in trimerization 
and thermal stability indicating disruption in collagen triple-helical structure. Screening of cytokine profile in ∆NC14A skin is ongoing. Our newly developed ∆NC14A mice provide a 
novel and highly reproducible BP-related mouse model with spontaneous breakage of self-tolerance and development of autoantibodies. If the development of neoepitopes caused 
by the novel cleavage area or conformational changes of ColXVII will lead to autoimmunization remains to be clarified. In our opinion, ∆NC14A mice represent an excellent model to 
study the early stages and the development of autoimmune blistering skin disease.

P.B.23.08
C1q deficiency accelerates the development of murine lupus independently of C3 activation

G. Ling, B. Lau, C. Giacomassi, B. Norzawani, J. Strid, M. Botto; 
Imperial College London, London, United Kingdom.

Introduction: In humans, deficiency of the classical complement component, C1q is associated with the development of systemic lupus erythematosus (SLE). C1q deficiency leads 
to ineffective clearance of apoptotic cells and this defect has been shown to drive the development of autoimmunity. C3 also contributes to the clearance of dying cells, however C3 
deficiency does not predispose to SLE suggesting that C1q prevents the development of autoimmunity by additional mechanisms. We herein use an induced model of lupus, chronic 
graft-versus-host-disease (SLE-cGvHD), to investigate these alternative mechanisms.
Materials and Methods: Splenocytes from B6.C-H2bm12/KhEg (bm12) mice carrying a mutant H2Ab differing by 3 amino-acids from the H2Ab of C57BL/6 mice, were injected i.p. into 
W/T, C57BL/6.C1qa-/- and C57BL/6.C3-/- recipients. Disease progression was followed for 10 weeks.
Results: At the onset of disease (0-4 weeks) lupus autoantibodies were induced in all recipients. The autoantibody titers then gradually decreased in W/T and C3-/- recipients, whereas 
C1qa-/- mice displayed a progressive increase in autoantibody levels. By week-10, C1qa-/- recipients exhibited: i) higher anti-chromatin IgG (C1qa-/- [608±171) vs W/T (154±83) or C3-/-

(125±91) mice, p<0.0001], ii) enhanced glomerular IgG deposition [fluorescence pixel count: C1qa-/- (1249±253) vs W/T (417±186) or C3-/-(549±201) mice, p<0.01], iii) more pronounced 
splenomegaly [spleen/body ratio: C1qa-/- (0.016±0.009) vs W/T (0.006±0.003) or C3-/-(0.006±0.001) mice, p<0.05].
Conclusions: In SLE-cGvHD model, C1q restrains the autoimmune response independently of C3 activation. This model will help to define the unconventional mechanisms used by C1q 
in maintaining self-tolerance and to gain insights into lupus pathogenesis.

P.B.23.09
Accelerated release of CD11bbrightCD18dim neutrophils and peripheral destruction by anti-neutrophil antibodies in a canine model of drug induced immune mediated 
neutropenia

M. Winter1, M. Stefan-Gueldner2, A. Braendli-Baiocco1, S. Kustermann3, M. Festag3, M. Juedes2; 
1Roche Pharmaceutical Research and Early Development, Pharmaceutical Sciences – Pathology and Immunology, Roche Innovation Center, Basel, Switzerland, 2Roche Pharmaceutical 
Research and Early Development, Pharmaceutical Sciences – Project Leaders, Roche Innovation Center, Basel, Switzerland, 3Roche Pharmaceutical Research and Early Development, 
Pharmaceutical Sciences – Pharmacology and Mechanistic Safety, Roche Innovation Center, Basel, Switzerland.

Drug-induced neutropenia is a rare yet serious side effect and the understanding of the pathogenesis to differentiate bone marrow failure from peripheral immune-mediated 
neutrophil destruction is essential. Here we report the characterization of a drug-induced neutropenia in dogs.
Beagle dogs received daily oral doses of a small molecule drug candidate during up to 13 weeks. Hematology and serum chemistry was measured weekly and anti-granulocyte 
antibodies were determined by a direct granulocyte immunofluorescence test (D-GIFT). Once grade-2 neutropenia was observed treatment of affected animals was interrupted until 
full recovery. Histopathology and bone marrow myelograms examinations were performed at study termination.
Delayed development of drug induced neutropenia was noted between day 31 and 71 of treatment in 11/20 animals. During the 4-week treatment-free period complete recovery 
was noted. A rapid reoccurrence of neutropenia was observed following the re-initiation of daily dosing. Concurrent inflammation with increased monocyte counts, fibrinogen and 
C-reactive protein (CRP), moderately reduced platelet counts and increased body temperature was also present. There was no histopathological evidence of vasculitis or other 
tissue inflammation. D-GIFT was positive in 10/11 neutropenic dogs, initially as an IgM response with subsequent serum conversion to IgG. A compensatory bone marrow left-
shifted myeloid hyperplasia with partial or complete absence of segmented neutrophils was prominent in all neutropenic animals. Although peripheral differential white blood cell 
examinations showed not clear left shift, the appearance of a CD11brightCD18dim neutrophil population was consistent with early release from bone marrow, neutrophil activation 
and subsequent peripheral destruction by anti-neutrophil antibodies.

P.B.23.10
The role of regulatory T cells in experimental autoimmune glomerulonephritis

S. Ahrens1, S. Hünemörder1, V. Schumacher1, H. Hopfer2, H. Mittrücker1; 
1Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Institute of Pathology, University Hospital Basel, Basel, Switzerland.

Introduction: Anti-glomerular basement membrane glomerulonephritis (anti-GBM GN) is an autoimmune kidney disease characterized by autoantibodies against the Goodpasture 
antigen α3IV-NC1. Besides antibodies, there is also evidence for the contribution of auto-reactive CD4+ T cells in disease formation. Regulatory T cells (Tregs) are considered central 
for maintenance of peripheral tolerance. However, until now little is known about the role of Tregs in anti-GBM GN.
Material and Methods: To investigate the role of Tregs in anti-GBM GN, we use the mouse model of experimental autoimmune glomerulonephritis (EAG) which displays many features 
of human anti-GBM disease. EAG is induced by repeated immunization with recombinant human α3IV-NC1 in DBA/1-DEREG mice that express the diphtheria toxin receptor under the 
control of the Foxp3 promoter, allowing selective depletion of Foxp3+ T cells at different time points by diphtheria toxin injection.
Results: Tregs will be depleted during immunization or in the final stage of disease in order to determine their role in loss of T and B cell tolerance towards α3IV-NC1 and in restriction 
of renal damage. We will present data on the kinetics of Treg response, as well as the frequencies of auto-reactive T cells and the titers of autoantibodies. Analyses will also include 
clinical parameters of renal function and histological examination of kidney morphology.
Conclusion: Our results will provide information on the role of Tregs in the control of anti-GBM GN and may offer new options for prognosis and treatment of human anti-GBM GN and 
other autoimmune kidney diseases.

P.B.23.11
Relapsing-remitting experimental autoimmune uveitis (EAU) in rats is efficiently treated by oral tolerance induction

G. Wildner, A. Huber, M. Diedrichs-Möhring; 
Section of Immunobiology, Dept. of Ophthalmology, Clinic of the University of Munich, Munich, Germany.

Introduction: Antigen-specific tolerance induction would be a desired therapy for patients with autoimmune uveitis. Our relapsing-remitting EAU rat model, induced by immunization 
with peptide R14 from interphotoreceptor retinoid-binding protein, offers the possibility to test the effect of oral tolerance induction on the prevention of relapses.
Materials and Methods: For preventing uveitis we tested several peptides overlapping the amino acid sequence of R14, oral tolerance was induced prior to immunization (preventive) 
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with 200µg peptide 3x every other day. Therapeutic feeding was performed 3x per week from onset during the entire course of EAU, either with 3x2mg (high dose) R14 only during the 
first week of clinical disease, 200µg R14 (low dose) 3x per week until the end of the experiment, or a combination of both. Control groups received PBS only. Mesenteric lymph node 
cells were tested for surface markers, cytokines and Foxp3 expression.
Results: R14 was more tolerogenic than the shorter peptide R16 and prevented the primary course and relapses more efficiently. Therapeutic feeding with low-dose R14 had no effect 
on the primary course of EAU, but dramatically reduced relapses, whereas high-dose followed by low-dose feeding already ameliorated the primary course of uveitis. FACS analysis 
revealed no clear association with any of the analyzed mesenteric lymph node cell populations and successful oral tolerance induction in immunized rats treated with oral antigen.
Conclusions: Therapeutic feeding of R14 effectively prevented relapses, making oral tolerance a useful therapy for relapsing-remitting uveitis. Combined high and low dose feeding 
even enhanced the therapeutic effect.

P.B.23.13
The melanocortin-receptor agonist NDP-MSH ameliorates ongoing experimental autoimmune encephalomyelitis by preventing leukocyte extravasation and neuronal 
damage

N. Sucker1, A. Herrmann2, C. Faber3, L. Klenner1, C. Baumann1, K. Holz1, M. Schneeweiß1, H. Wiendl2, T. A. Luger1, S. G. Meuth2, K. Loser1; 
1Department of Dermatology, Münster, Germany, 2Department of Neurology, Münster, Germany, 3Institute for Clinical Radiology, Münster, Germany.

The melanocortin receptor agonist NDP-MSH ([Nle4,D-Phe7]-alpha-melanocyte-stimulating hormone) is a potent immunomodulator and mediates immunosuppression as well 
as tolerance. To assess its effects during inflammatory neurodegeneration we used the mouse model of experimental autoimmune encephalomyelitis (EAE) and systemically 
treated MOG-immunized mice with NDP-MSH after the onset of hind limb paralysis. Interestingly, NDP-MSH attenuated disease progression completely. Flow cytometry, 
immunofluorescence staining and gene expression analyses revealed the absence of pathogenic Th1 and Th17 cells in brain and spinal cord tissue from NDP-MSH-treated animals. 
Previously, we have shown that T cell extravasation correlated with a reduced expression of laminin alpha5 in the basement membrane. Notably, in contrast to PBS-treated controls 
we detected an ubiquitous expression of laminin alpha5 in the endothelial basement membrane of NDP-MSH-injected mice most likely explaining the reduced extravasation of 
pathogenic effector cells into the CNS. Additionally, the NDP-MSH-induced impermeability of the basement membrane and the resulting inhibition of effector cell infiltration into the 
CNS led to a long-lasting neuroprotective effect as shown by disease remission in Devic mice, a model of spontaneous passive EAE. In line with this we demonstrated that NDP-MSH 
directly protected primary mouse neurons from glutamate-induced apoptosis and restored action potentials. Together, we have shown that NDP-MSH exerts both anti-inflammatory 
and persisting neuroprotective properties in EAE. These observations in combination with the comparatively low side effects of NDP-MSH might suggest the neuropeptide as a novel 
therapeutic option for the treatment of MS.

P.B.23.15
Aicardi-Goutières syndrome: Lupus-like autoimmune disease caused by inappropriate intracellular nucleic acid sensing

B. Hiller, K. Peschke, S. Tina, M. Kleefisch, M. Schulz, A. Hennig, R. Behrendt, A. Roers; 
Institute for Immunology, TU Dresden, Dresden, Germany.

Aicardi Goutières syndrome (AGS) is a monogenic autoimmune disease, overlapping with SLE. Both conditions feature chronic type I IFN responses. AGS can be caused by mutations 
in one of several intracellular enzymes involved in nucleic acid metabolism, including Trex1, RNase H2 and SAMHD1. Mice deficient for the exonuclease Trex1 develop lethal lupus-like, 
IFN-dependent disease. This finding stimulated a new concept of autoimmunity caused by intracellular accumulations of nucleic acids, which trigger a chronic IFN response.
We generated complete and conditional k.o. mice for AGS-associated enzymes. These models reveal distinct mechanisms of type I IFN induction caused by deficiency of the individual 
enzymes. In contrast to Trex1-/- mice, which produce IFN because of inappropriate activation of the DNA sensor cGAS, IFN production depends on both, intact RNA and DNA sensing 
pathways in SAMHD1-/- mice. The nature of the nucleic acid accumulating AGS cells is unknown. Endogenous retroelements have been proposed as a potential source of pathogenic 
nucleic acids. We show, however, that treatment of Trex1-/- mice with RT inhibitors does not ameliorate their phenotype and that LINE1 retrotransposition is not enhanced in the 
absence of Trex1. We and others have shown that RNase H2 is an essential genome maintenance enzyme required for removal of ribonucleotides from DNA. Epidermal k.o. of RNase 
H2 resulted in viable mice characterized by spontaneous DNA damage response and IFN-production in the epidermis as well as dermal fibrosis. We are now investigating the interplay 
between DNA damage and IFN response and their role in fibrosis.

P.B.23.16
Nanobodies that antagonize the P2X7 ion channel ameliorate inflammatory diseases

F. Koch-Nolte1, W. Danquah1, C. Meyer-Schwesinger1, B. Rissiek1, C. Pinto1, P. Lorenz1, A. Serracant1, F. Haag1, E. Tolosa1, T. Laeremans2, C. Stortelers2; 
1University Medical Center Hamburg, Hamburg, Germany, 2Ablynx nv, Ghent, Belgium.

Antibodies against cytokines and cytokine receptors are established anti-inflammatory therapeutics. In contrast, although ion channels on immune cells are emerging targets 
in inflammatory diseases, they remain underexplored as targets for therapeutic antibodies. Here we report the generation of Nanobodies as specific antagonists of the ligand-
gated P2X7 ion channel. P2X7 responds to ATP released from cells as a danger signal during inflammation. Gating of P2X7 triggers release of pro-inflammatory interleukin-1β by 
macrophages and death of regulatory T cells. We identified Nanobodies that effectively block or potentiate ATP-induced gating of P2X7, release of IL-1β, and death of Tregs. We 
show that a bivalent format of the antagonistic Nanobody is much more effective than previously described P2X7-antagonistic antibodies. In mice, a half-life extended format of this 
Nanobody ameliorates experimental glomerulonephritis and alergic dermatitis. Our results underscore the ability to generate potent Nanobody-based therapeutics against P2X7 and 
other ion channels and confirm P2X7 as a therapeutic target for inflammatory disorders.

P.B.23.17
Deletion of Galectin 3 Enhances Primary Biliary Cirrhosis in Mice by Enhanced Apoptosis of Biliary Epithelial Cells and Release of Autoantigens

A. Arsenijević, Marija Milovanović, Jelena Milovanović, Bojana Stojanović, Nataša Zdravković, Patrick Leung, Fu-Tong Liu, Erick Gershwin, Miodrag L. Lukić; 
Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences University of Krag, Kragujevac, Serbia.

Galectin-3 (Gal-3) is expressed in various cell types. Increased expression of Gal-3 in epithelial cells protects them from apoptosis. Apoptotic death of biliary epithelial cells (BECs) 
has important role in primary biliary cirrhosis (PBC) pathogenesis. PBC is the liver-specific autoimmune disease characterized by a multilineage response against PDC-E2. During 
apoptosis of BECs the major mitochondrial autoantigen, PDC-E2, remains immunologically intact and is expressed at the apical surface of the small bile duct cells. The aim of this 
study was to analyze the role of Gal-3 in PBC pathogenesis. Female C57BL/6 WT and Gal-3 KO mice were immunized with 2OA-BSA and disease was evaluated by histological 
examinations and measuring the serum levels of PDC-E2 specific antibodies. Immunophenotyping of lymphocytes and dendritic cells was done by flow cytometry. Expression of 
Gal-3 and cytokeratin in BECs was detected by immunohistochemistry while apoptosis was analyzed by TUNEL assay and Annexin V staining. Our results indicate that deletion of 
Gal-3 molecule amplifies PBC in 2OA-BSA immunized C57BL/6 mice. Periportal infiltrations, bile duct damage, fibrosis, and granuloma formation in livers were more pronounced 
in Gal-3 KO mice. Serum level of anti-PDC-E2 IgA antibody was significantly increased in Gal-3 KO mice. Liver infiltrates of Gal-3 KO mice contained higher number of IFN-γ+CD8+ 
lymphocytes and proinflammatory dendritic cells. Enhanced PBC in Gal-3 KO mice is accompanied with reduced apoptosis of BECs. Accelerated 2OA-BSA induced PBC in Gal-3 KO 
mice appears to be the result of enhanced release of autoantigen and stimulation of inflammatory antigen presenting and effector cells.

P.B.23.18
Development of a mouse model mimicking paraneoplastic neurological disease: how anti-tumor immunity can lead to autoimmunity in the CNS

C. Gebauer1, B. Pignolet1, L. Yshii1, B. Engelhardt2, D. Brassat1, R. Liblau1; 
1CPTP, INSERM U1043 - CNRS UMR5282-Université Toulouse III, Toulouse, France, 2Theodor Kocher Institut, University of Bern, Bern, Switzerland.

Introduction: Paraneoplastic neurological disorders (PND) are rare human autoimmune diseases that can affect any part of the central nervous system (CNS). They are triggered by an 
efficient immune response against a tumor that expresses an onconeuronal antigen also found in the CNS. Due to this shared antigen the immune system not only attacks tumor cells 
but also neurons leading to neurological damage. Growing data points to a major role of cell-mediated immunity. However, its precise participation in the pathogenesis still remains 
unclear. In this context, our project aims to shed light on the impact of anti-tumor cellular immune responses in the generation of CNS inflammation.
Material and Methods: To address these issues, we developed an animal model mimicking PND. Therefore, we used a 4T1 tumor cell line expressing the hemagglutinin (HA) of 
influenza virus to activate a cross-reactive anti-tumor response in CamK-HA mice, which express HA in CNS neurons. To promote a T cell response against the HA antigen naïve HA-
specific CD8 and/or CD4 T cells, originating from TCR-transgenic animals, were additionally transferred into these mice.
Results: We could demonstrate that HA-expressing tumor cells induce in vivo activation, proliferation and differentiation of naïve HA-specific CD4 and CD8 T cells into effector cells. In 
addition, both types of T cells were needed to control tumor growth and induce CNS inflammation.
Conclusion: This mouse model provides further insight on the mechanisms whereby successful anti-tumor immunity triggers a cancer-associated autoimmune disease, and may 
therefore help to develop new therapeutic strategies against this disorder.
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P.B.23.19
Role of Prostaglandin E2 Receptor EP4 in Nephrotoxic Serum Nephritis

I. Aringer1,2, A. Kirsch3, K. Artinger1, C. Schabhüttl1, K. Jandl2, A. Kozina4, T. Stojakovic5, P. Eller6, A. Rosenkranz1, Á. Heinemann2, K. Eller1; 
1Division of Nephrology,Medical University of Graz, Graz, Austria, 2Institute of Experimental and Clinical Pharmacology, Graz, Austria, 3Division of Nephrology, Medical University of Graz, 
Graz, Austria, 4Institute of Molecular Biology and Biochemistry, Graz, Austria, 5Clinical Institute of Medical and Chemical Laboratory Diagnostics, Medical University of Graz, Graz, Austria, 
6Division of Angiology,Medical University of Graz, Graz, Austria.

Background: The lipid molecule Prostaglandin E2 (PGE2) acts on four different Prostaglandin E (EP) 1-4 receptors. The EP4 receptor is expressed on immune cells, resident kidney cells 
and endothelial cells. The functional importance of EP4 receptor activation in nephrotoxic serum nephritis (NTS) was assessed.
Method: C57BL/6 mice were injected i.v. with rabbit anti-mouse glomerular basal membrane (GBM) serum. Treatment with an EP4 receptor agonist [1000µg/kg and 280µg/KG BW], 
antagonist [5mg/kg BW] and vehicle s.c. twice daily followed for 14 days. In vitro tubular cells were treated with an EP4 receptor agonist and antagonist [1000nM-30nM].
Result: EP4 receptor high dosage agonist treated mice displayed significantly increased acute tubular injury as depicted by increased urinary NGAL levels and increased tubular casts. 
After administration of the drug hypotensive episodes were detected. In contrast, low dose EP4 receptor agonist treatment improved the kidney phenotype after NTS. Decreased 
CD4+ and significantly decreased CD8+ T cells infiltrated the kidneys of EP4 receptor low- and high-dose agonist treated mice on day 14. In vitro EP4 receptor agonist treatment 
augmented the survival of distal convoluted tubular cells deprived of serum.Proliferation of tubular cells in vivo was increased in high- and low-dose agonist treated mice.
Conclusion: Treatment with high-dosages of the EP4 receptor agonist leads to an acute kidney failure, due to repeated low blood pressure because of vasodilation after administration 
of the
drug. In contrast, low-dose treatment is protective probably because of decreased immune cell infiltration and an increased capacity of tubular cells to proliferate.

P.B.23.20
ROS deficiency exacerbates glucose-6-phosphate isomerase-peptide induced arthritis by regulating γ-interferon-inducible-lysosomal thiol reductase expression

M. Yang, R. Holmdahl; 
Karolinska Institutet, Stockholm, Sweden.

Objective: Glucose-6-phosphate isomerase (G6PI) is a ubiquitously expressed glycolytic enzyme. Interestingly, abnormal expression of G6PI has been described in patients with 
rheumatoid arthritis (RA). Moreover, immunization with a G6PI325-339 peptide alone can induce arthritis in susceptible mouse strains. However, the pathogenic mechanisms remain 
unclear.
Gamma-interferon-inducible lysosomal thiol reductase (GILT) has been shown to play an important role in reducing disulfide bonds during antigen presentation. We observed that in 
mice lack of ROS, GILT level was significantly increased. Based on this finding, we hypothesize that ROS deficiency may promote antigen processing due to increased expression of 
GILT, consequently, leading to exaggerated disease.
Methods: Presentation of G6PI peptide was compared between ROS sufficient (B10.Q) and ROS deficient (B10Q.Ncf1*/*) mice by antigen-presentation assay. GILT expression was 
detected by Western-blotting. G6PI peptide-induced arthritis was established by immunizing mice with emulsion of peptide and CFA.
Results: We found that processing and presentation of the G6PI peptide was more efficient in Ncf1 mutant mice as compared to wild type controls. Of importance, enzyme, involved in 
antigen processing, GILT was up-regulated in Ncf1 mutant mice. By knocking down GILT expression, the antigen presentation efficiency was dramatically reduced. Ncf1 mutant mice 
exhibited more severe G6PI-peptide induced arthritis, which was accompanied by increased GILT expression on macrophages and higher T cell activation.
Conclusions: Here we clearly demonstrate that ROS deficiency exacerbates G6PI-peptide induced arthritis potentially through up-regulation of GILT expression. Our data may provide 
evidence on how changes in oxidative status affect disease development also in patients with RA.

P.B.23.21
P-selectin deficiency alters the population balance of immune circulating cells

R. González-Tajuelo, E. Lozano-Andrés, J. Silván, A. Urzainqui; 
Fundación de Investigación Biómedica, IIS–Princesa, Immunology Department, Hospital Universitario de la Princesa, Madrid, Spain.

Introduction: PSGL-1/P-selectin (PSEL) interaction mediates the rolling and tethering processes before leukocyte extravasation to inflammatory foci.
We have recently observed that PSEL-/- mice develop a spontaneous and progressive autoimmune syndrome similar to human systemic lupus erythematosus, characterized by the 
presence of anti-dsDNA antibodies and deposit of immunocomplexes in skin and kidney. This syndrome is fully established when mice are >15 months-old. In this work, we have 
analyzed the circulating immune cell populations of PSEL-/- mice.
Material & Methods: 18 months-old male WT and PSEL-/- C57BL/6 mice were sacrificed and blood was collected by intracardiac injection in tubes containing heparin (0.7 U/µl). Cells 
were stained for flow cytometry and analyzed with a FACSCantoII™ and FACSDiva™ software.
Results: B and T lymphocytes, and NK (CD3-CD49b+) populations were reduced in PSEL KO mice. In contrast, plasmacytoid (pDCs, MHC-II++CD11c+CD11b-B220+) and conventional 
dendritic cells (cDCs, MHC-II++CD11c++CD11b+B220-) were increased. CD69+ expressing cells were elevated among the B cell, TCD8+, TCD4+ and NK cell populations in PSEL-/- mice. 
CD25+ B and T-CD4+ lymphocytes were reduced in PSEL-/- mice. The expression levels of CD69 and MHC–II in pDCs and cDCs were diminished. However, the percentage of pro-
inflammatory CD11c+ monocytes was higher in PSEL-/- mice. Percentages of PSGL-1+ cells did not change significantly. PSGL-1 expression was higher in B cells and lower in NK cells of 
PSEL-/- mice.
Conclusions: 18 months-old PSEL-/- male mice present an alteration of their peripheral blood immune cell populations, pointing to a possible breakage of the immune homeostasis.

P.B.23.22
Deleting the BAFF receptor TACI protects against systemic lupus erythematosus without extensive reduction in B cell numbers

W. A. Figgett1, D. Deliyanti1, K. A. Fairfax2,1,3, P. Quah1, J. L. Wilkinson-Berka1, F. Mackay1; 
1Monash University, Melbourne, Australia, 2The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 3Melbourne University, Melbourne, Australia.

B cell-activating factor of the TNF family (BAFF) is an essential B cell survival factor. However, high levels of BAFF promote systemic lupus erythematosus (SLE) in mice and 
humans. Belimumab (anti-human BAFF) limits B cell survival and is approved for use in patients with SLE. Surprisingly, the efficacy of rituximab (anti-human CD20) in SLE remains 
controversial, despite depleting B cells more potently than belimumab. This raises the question of whether B cell depletion is really the mechanism of action of belimumab. In BAFF 
transgenic mice, SLE development is T cell-independent but relies on innate activation of B cells via TLRs, and TLR expression is modulated by the BAFF receptor TACI. Here, we show 
that loss of TACI on B cells protected against BAFF-mediated autoimmune manifestations while preserving B cells, suggesting that loss of BAFF signaling through TACI rather than 
loss of B cells may underpin the effect of belimumab in the clinic. Therefore, B cell-sparing blockade of TACI may offer a more specific and safer therapeutic alternative to broad B cell 
depletion in SLE.

P.B.23.23
Mouse SCID models of Systemic lupus erythematosus

A. I. Tchorbanov, N. Kerekov, K. Nikolova-Ganeva, N. Mihaylova; 
Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria.

Introduction: Self-specific B cells play a main role in pathogenesis of Systemic lupus erythematosus (SLE) and are a logical target for a selected therapy. SCID mice, which lack T and B 
lymphocytes and accept xenogenic cells have been used for cell transfer for evaluating the pathogenesis of SLE.
It has been shown that complement receptor type 1 (CR1) on human and FcγRIIb on mouse B-lymphocytes has suppressive activity. The co-crosslinking of these receptors with BCR 
inhibits B cell activation and it could be an attractive target for therapeutic intervention.
We hypothesize that it may be possible to establish mouse and humanized models of lupus and to eliminate selectively the pathogenic B cells by protein engineered molecules, which 
co-crosslink the BCR and CR1/FcγRIIb delivering a strong suppressive signal.
Material and Methods: The protein chimeric molecules were constructed by coupling an DNA-mimotope peptide to a monoclonal anti-CR1 or anti-CD32 (FcγRIIb) antibodies.
We established autoimmune models by transferring splenocytes from MRL/lpr mice or PBMC from SLE patients to SCID mice and tested the effects of the chimeric molecules.
Results: Reconstituted SCID mice showed presence of auto-antibodies, as well as immunoglobulin deposition in the renal glomeruli. Treatment of the transferred SCID mice with anti-
human or anti-mouse DNA-like chimera prevented appearance of anti-DNA antibodies and proteinuria, while the PBS-injected animals had high levels after the transfer.
Conclusions: The study demonstrates the possibility to silence selectively pathogenic B cells in transferred or humanized SCID mice and to delay the progression of autoimmune 
disease using chimeric molecules.
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P.B.23.24
Increased salt exposure affects both lymphoid and myeloid effector functions, influencing antibody-induced arthritis but not autoimmunity

B. Raposo1, D. Vaartjes1, K. Nandakumar1, R. Holmdahl1,2; 
1Section for Medical Inflammation Research, Department of Medical Biochemistry and Biophysics, Karolinska Institutet, Stockholm, Sweden, 2Section for Medical Inflammation Research, 
Southern Medical University,, Guangzhou, China.

Introduction: Salt is required to maintain the cell’s homeostasis, helping to establish a membrane potential crucial for numerous cellular processes. In humans, high-salt intake is 
associated with elevated blood pressure, cardiovascular disease and insulin resistance. Recently, salt has been linked to the development of autoimmunity in mice. In the present 
study, we assessed how salt affects the activation and effector functions of murine lymphoid and myeloid cells in vitro, and how these effects can be translated in vivo using different 
models of inflammation.
Results: We show that a moderate increase in NaCl exposure, but not D-mannitol, significantly increases T cell proliferation while limiting the secretion of IFN-γ. After LPS stimulation 
of peritoneal macrophages, salt exposure reduced the production of pro-inflammatory cytokines as well as nitric oxide. Moreover, supplementing HEK293T cells with 5 mM NaCl 
significantly reduced cell proliferation of these cells. Furthermore, high salt intake reduced the susceptibility to collagen antibody-induced arthritis, an acute arthritis model highly 
dependent on macrophage activation and inflammatory cell proliferation. However, a moderate increase of salt intake did not affect the development of complex T cell-dependent 
models of arthritis and multiple sclerosis.
Conclusion: Exposure of immune cells to moderate salt concentrations in vitro affects their proliferation capacity as well as their cytokine secretion profile. The effector functions of 
lymphocytes are independent of the osmotic properties of salt. Even though salt had a suppressive effect on CAIA, its effects could not directly be translated into the T cell dependent 
models of autoimmunity CIA and EAE.

P.B.24 Mediators of (Neuro) Immune Regulation

P.B.24.01
Novel Nuclear factor-kappa B targeting peptide suppresses beta-amyloid induced inflammatory and apoptotic responses in neuronal cells

M. Srinivasan, D. Lahiri; 
Indiana University, Indianapolis, IN, United States.

In the central nervous system (CNS), activation of the transcription factor nuclear factor-kappa B (NF-kB) is associated with both neuronal survival and increased vulnerability to 
apoptosis. The mechanisms underlying these dichotomous effects are attributed to the composition of NF-κΒ dimers. Homeostasis between activated c-rel-containing dimers and 
p65:p50 dimers regulate neuronal plasticity and CNS heath. Persistent inflammation precipitates neurodegeneration. We identified a novel strategy to selectively inhibit p65 and 
suppress neuroinflammation. Glucocorticoid-induced leucine zipper (GILZ) is a NF-κΒ interacting protein that binds and prevents transactivation of p65. The GILZ:p65 interaction is 
localized to the proline-rich region at the carboxy terminus of GILZ and the p65 transactivation domain. Highly represented at interfaces of transient protein interactions, proline-rich 
regions constitute excellent epitope/s for drug development. We hypothesized that rationally designed GILZ analogs (GA) will sequester activated p65, and suppress inflammation in 
neurodegenerative diseases. Using homology modeling we designed greater than 40 GA and screened for docking p65-transactivation domain by multiple docking algorithms. Five of 
the top GA exhibited close proximity with residues critical for p65 transcription (F534,F542) and the putative LXXLL motif. Cultures of human fetal neuronal cells exposed to select GA 
and stimulated with proteolipid protein or A-beta1-42 peptide exhibited significantly higher signal intensity suggesting better cell survival and lower toxicity. Supernatants from U373 
cells treated with different GA suppressed activated SK-N-SH neuronal cells. Our data suggest that select GA (GA2, GA12 and GA20) exhibit anti-inflammatory and cytoprotective 
effects with therapeutic potential for chronic neurological diseases such as multiple sclerosis and Alzheimer’s disease

P.B.24.02
Vagus nerve stimulation decrease CD4+ but not CD8+ T cell activation in immune organs in mice

J. Estelius, E. Le Maître, J. Lampa; 
Karolinska Institutet, Stockholm, Sweden.

Introduction: Vagus nerve stimulation (VNS) decreases inflammatory responses via specific T-cells in the spleen1. However, the VNS impact on additional immune organs remains 
largely unknown. Here, we investigated the effects of VNS on different T-cell populations in the spleen, mesenteric lymph nodes (MLN) and blood.
Methods: VNS (1V, 1 Hz, 5 min) or sham operation was performed on anesthetized male C57BL/6 mice injected intraperitoneally with 2 mg/kg LPS respectively. After 6h mice were 
sacrificed, cells were acquired and stained for markers distinguishing key T-cell populations and activation status followed by multicolour flow cytometry.
Results: There were no differences between VNS and sham treated mice regarding percentages of CD4+ and CD8+ T-cells, whereas CD4+ T-cells in spleen and blood of VNS-treated 
animals displayed significantly reduced expression of CD69 (p=0.018; p=0.029 respectively), with similar tendency in MLN. No difference in CD69 expression was detected among 
CD8+ T-cells. Further analysis of CD69 expression in the CD4+ T-cell compartment revealed significant reduction for memory (CD44high, CD62Llow) as well as naïve (CD44low, CD62Lhigh) 
phenotypes in spleen (p<0.05), with similar tendencies for MLN and blood; but no significant differences in Th1, Th17 or T-reg cell populations.
Conclusion: These data suggests suppressive effects of VNS on CD4+ T-cell activation without major changes in T-cell trafficking. Furthermore, these immunosuppressive effects are 
not limited to the spleen, but also seem to directly affect the intestinal lymphoid system. Altogether these data prompts further investigation of vagus-mediated immune regulation 
at additional immune sites of the GI-tract.
References:
1. Rosas-Ballina, Science 2011

P.B.24.03
Morphological changes in Substance P myenteric varicosities of the small intestine after chronic F exposure

C. G. Melo1, S. R. Souza2, A. D. Heubel1, J. G. Souza1, I. Zignani2, P. S. Watanabe2, J. P. Matins2, J. N. Zanoni2, M. R. Buzalaf1; 
1University of Sao Paulo, Bauru-SP, Brazil, 2State University of Maringa, Maringa-PR, Brazil.

Introduction: Substance P (SP) is a neuropeptide involved in the neurogenic inflammation in the gastrointestinal tract (GIT). Present in the Enteric Nervous System (ENS), modulating 
the motility, stimulate smooth muscle contraction; and inflammation, in which is activated by the neuroimmune response as a proinflammatory agent. Although important 
symptomatology is described as consequence of excessive F ingestion, there is no description about F effects on the ENS, which controls the GIT function.
Material and methods: 18 male rats (Rattus norvegicus) were divided into 3 groups: 0 (Control), 10, and 50 ppm F. The small intestine (duodenum, jejunum, and ileum) was collected, 
and processed for immunohistochemical technique for the SP identification in myenteric varicosities. Morphometric analyses were carried out in 2400 myenteric varicosities per 
group. The groups were compared by Tukey’s t-test (p< 5%).
Results: The entire small intestine (duodenum, jejunum, and ileum) presented a statistically significant increase in the mean value of the areas of the SP myenteric varicosities for the 
10 and 50 pp m F groups, in relation to the control group.
Conclusion: A chronic F exposure can cause morphological alterations in the SP myenteric varicosities of the small intestine. In the ENS morphological changes can be correlated with 
altered function, therefore we can suggest that F can affect SP varicosities, leading to impairment in the smooth muscle contraction, altering the intestinal motility, or can mean an 
increase in SP synthesis as a sign of inflammation development induced by F toxicity in the small intestine.
Fapesp grant (Process 2011/10233-7).

P.B.24.04
Repeated challenge with the hapten oxazolone provokes persistent vulvar mechanical sensitivity and inflammatory tissue changes in previously sensitized ND4 mice

D. Chatterjea1, T. Martinov2, C. Benck1; 
1Macalester College, Saint Paul, MN, United States, 2University of Minnesota, Minneapolis, MN, United States.

Epidemiological evidence suggests a link between environmental allergies and the risk of developing vulvodynia_a chronic provoked vulvar pain condition affecting up to 8-16% of 18-
60 year old women. We have previously shown that acute labiar exposure to the hapten oxazolone provokes increased vulvar mechanical sensitivity in ND4 Swiss mice. Here, we show 
that repeated oxazolone challenge produces persistent vulvar mechanical sensitivity in sensitized mice for at least 2 weeks after final allergen exposure together with labiar mast 
cell accumulation and nerve growth closely mimicking the canonical clinical presentation of vulvodynia. T cell amplification in the draining iliac lymph nodes resolves within 5 days 
after final challenge. Persistent sensitivity in the skin is accompanied by sustained changes in skin T cells; subsets of CD4 and CD8 memory T cells as well as transcription factors T-bet 
and FoxP3 continue to be upregulated for up to 2 weeks after repeated allergen challenges. This is the first characterization of immune infiltrates and tissue changes accompanying 
sustained allergen-provoked mechanical sensitivity and provides a novel tool to study the contributions of peripheral neuro-immune synapses to chronic tissue remodeling 
phenomena.
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P.B.24.05
Ischemic stroke induces a loss of innate-like marginal zone B cell functions and a susceptibility to bacterial pneumonia via b-adrenergic receptor signalling

L. McCulloch1, S. Hulme2, P. Tyrrell3,2, S. J. Hopkins4, C. J. Smith3,2, B. W. McColl1; 
1Roslin Institute and R(D)SVS, University of Edinburgh, Easter Bush Campus, United Kingdom, 2Stroke Services, Clinical Sciences Building, Hope Hospital, Salford, United Kingdom, 
3University of Manchester, Manchester, United Kingdom, 4North Western Injury Research Collaboration (NWIRC), Clinical Sciences Building, Hope Hospital, Salford, United Kingdom.

Post-stroke infection is the leading complication suffered by stroke patients leading to an increase in mortality and morbidity after stroke. Infection by encapsulated bacteria, such as 
pneumonia and urinary tract infection, are the most common and are typically acquired within the first three days of hospitalisation. Severe ischemic stroke can have profound effects 
on the immune system in both humans and animal models, potentially resulting in a susceptibility to infection. Splenic marginal zone (MZ) B cells provide rapid responses to bacterial 
infection via rapidly produced, polyreactive IgM specific for bacterial capsular antigen. Experimental stroke in mice results in a loss of MZ B cells resulting alterations in the trapping of 
blood-borne antigen and reduced levels of circulating IgM. Spontaneous bacterial infection, correlating with the severity of brain injury, occurs in these animals. Analysis of a cohort 
of stroke patient plasma samples taken 5-7d post-stroke also show a reduction in circulating IgM in comparison to community acquired controls. Both human and murine B cells 
express adrenergic receptors specific for catecholamines such as noradrenaline which is up-regulated in the spleen after ischemic stroke and induces B cell death in vitro. Treatment 
with propranolol, the β-adrenergic receptor agonist, prior to experimental stroke in mice prevents the loss of splenic B cells, preserves circulating IgM titres and reduces spontaneous 
bacterial infection. These novel findings suggest that the loss of innate-like functions of B cells after stroke is an important determinant of susceptibility to infection.

P.B.24.06
Modulatory effects of Nicotine on human astrocytes stimulated with Interleukin-1beta

P. Revathikumar, S. Gopalakrishnan, E. le maître, J. Lampa; 
Department of Medicine, Karolinska Institutet, Stockholm, Sweden.

Background: The cholinergic anti-inflammatory pathway (CAP) mainly functions through acetylcholine (Ach)- alpha7 nicotinic acetylcholine receptor (α7nAChR) interaction on 
macrophages to control inflammation. Interestingly, α7nAChR also mediate anti-inflammatory and neuroprotective effects on microglia (Cheyuo C et al., 2011) in the CNS. However, 
a detailed understanding of the central effects of CAP and the involvement of other non-neuronal immune cells remain unknown. We aimed to investigate the effects of nicotine, an 
ACh receptor agonist, on human astrocytes stimulated with interleukin-1β in vitro.
Methods and Materials: Human astrocytes grown in 6-well plates were stimulated with human recombinant IL-1β (10ng/ml) and treated simultaneously with nicotine +/- COX-2 
inhibitor at various concentrations for 20 hours. Supernatants were collected for measuring cytokines using ELISA and MesoScale multiplex assay.
Results: Nicotine treatment limits IL-6 (60.5±3.3, %inhibition), IL-1β (42.4±1.7, %inhibition) and TNF-α (68.9±7.7, %inhibition) dose dependently. In addition, it also inhibits IL-8 
(31.4±8.5, %inhibition) production at 100μM. Interestingly, while it does not alter IL-10 release, it reduces IL-13 release. Importantly, these effects of nicotine were reversed with the 
specific COX-2 inhibitor NS-398.
Discussion: Nicotine is an effective cholinergic agonist in human macrophages in limiting the cytokine inflammation cascade (De Jonge WJ, Ulloa L.2007). We report here that 
nicotine exerts similar anti-inflammatory effects on human astrocytes and our results suggest that it might be at least partly through COX-2 pathway. This finding is of great clinical 
importance with both cholinergic agonist administration and vagus nerve stimulation being looked upon as a promising therapy to treat chronic inflammatory diseases.

P.B.24.07
Prostaglandins as central mediators of neuro-immune pathways

P. Revathikumar1, N. Agalave2, E. Le Maître1, C. I. Svensson2, P. Jakobsson1, M. Korotkova1, J. Lampa1; 
1Department of Medicine, Karolinska Institutet, Stockholm, Sweden, 2Department of Physiology & Pharmacology, Karolinska Institutet, Stockholm, Sweden.

Background: The cholinergic anti-inflammatory pathway (CAP) is an important component of neuro-immune interactions. We showed earlier that prostaglandin(PG) E2 inducing 
enzyme mPGES-1 is essential for CAP function (Le Maître et al, Ann Rheum Dis 2012). Here we have studied the role of central PG system in neuro-immune regulation.
Materials & Methods: Male C57BL/6 mice (n=7) treated with lipopolysaccharide (LPS, i.p) were used in our study.
Central PG-blockade: Diclofenac injected either intrathecally(10μg) or intraperitoneally(5μg). After 6h, mice were sacrificed and cytokine levels in the brain and spleen were measured 
using MesoScale multiplex assay.
Brain PG-inducing enzymes: The left vagus nerve was surgically isolated and either electrically stimulated for 5 minutes (VNS) or left unstimulated (SHAM). After 6h, mice were 
sacrificed and brains collected. COX1/2 and mPGES-1 expression was quantified by immunohistochemistry.
Results: Intrathecal diclofenac had no effect on KC-GRO or TNF production in the brain, but strongly suppressed KC-GRO release in the spleen with a similar tendency for TNF. 
Diclofenac(i.p) did not affect splenic KC-GRO or TNF content , but up-regulated these cytokines in brain. IL-10 was unaffected in both organs. VNS did not affect brain COX1/2 
expression, but increased mPGES-1 expression in vagus related regions.
Conclusion: Interference with brain PG system can regulate systemic immune-mechanisms. The potential role of CAP in PG-mediated neuro-immune mechanisms is further 
suggested by the CAP-induced upregulation of mPGES-1 in vagus-related brain areas. Since COX1/2 was not affected in this context, mPGES-1 may constitute a future target in 
pharmacological interventions for regulation of CAP-mediated immune suppression.

P.B.24.08
Thymic and immunological phenotype of growth hormone releasing hormone (GHRH)-deficient mice in basal conditions

G. Bodart1, K. Fahrat1, C. Renard-Charlet1, R. Salvatori2, V. Geenen1, H. Martens1; 
1Center of Immunoendocrinology, GIGA-I3, University of Liege, Liège, Belgium, 2Division of Endocrinology, Johns Hopkins University School of Medicine, Baltimore, MD, United States.

Introduction and objective: The physiological impact of the somatotrope axis upon the immune system remains highly discussed and is suspected to be significant only in conditions 
of infectious or metabolic stress. The present study investigated this fundamental question in growth hormone (GH)-releasing hormone (GHRH) deficient mice (Ghrh-/- mice), 
exhibiting severe GH/IGF-1 defect.
Materials and Methods: The immunological and thymic phenotype of Ghrh-/- and wild-type (WT) mice was characterized by flow cytometry and TREC content analyses both in basal 
conditions and after GH supplementation.
Results: Ghrh-/- mice showed a smaller thymus and spleen weight when compared to WT, and age-related thymus involution was accelerated in Ghrh-/- mice. There was no significant 
difference in the normalized number of lymphoid cell subsets in thymus, spleen and lymph nodes. Flow cytometry analyses revealed a slight decrease of B cells and increase of T cells 
in blood, spleen and lymph nodes of mutant mice, as well as a significant increase of naïve T cells. In the mutant thymus, CD4-CD8- T cells decreased and CD4+CD25+Foxp3+ Treg cells 
increased. Sj and Dβ TREC quantification evidenced increased thymic output of new T cells, together with decreased T-cell proliferation in the thymus. GH supplementation did not 
modify those parameters significantly.
Conclusion: Despite some slight differences, Ghrh-/- mice did not display any severe thymus or immunological defect in basal conditions. We are currently exploring the hypothesis 
according which the immunological effects of the GHRH/GH/IGF-1 axis deficiency could be more significant in stressful conditions.
(Supported by FNRS and Fund Leon Fredericq)

P.B.24.10
IL-17A and IFN-gamma are up-regulated both in CD4 and gamma/delta T cells in active Behcet’s disease patients

V. Abbasova, A. Gül, G. Saruhan-Direskeneli; 
Istanbul Medical Faculty, Istanbul, Turkey.

Introduction: A role of gamma/delta T cells is implicated in Behçet’s disease (BD). IL-17 and IL-22 have been shown to participate in the BD pathogenesis in addition to IFN-g. Mainly 
CD4+ T cells are investigated previously for the production of these inflammatory cytokines in BD. In this study, the role of gamma/delta T cells is evaluated in BD in comparison to 
CD4 T cells. Expression of possible markers of both CD4 and gamma/delta T cells are compared in ex vivo samples from patients with BD and healthy controls (HC).
Materials and Methods: Sixteen active BD (ABD), 9 inactive BD (IBD) patients and 30 HC were included. The expression of CD161, CCR6 as markers for IL-17 producing cells were 
analyzed on gamm/delta and CD4 T cells. IFN-g, IL-17A, IL-22, as well as CD107a (LAMP1) and CD16 were evaluated in both cell subtypes after in vitro stimulation.
Results: Only IFN-g production was increased in gamma/delta T cells of ABD patients. Upon stimulation, increase of CD107a or decrease of CD16 surface expression on gamma/delta T 
cells was not different between the groups. IL-17A and both IL-17A/IFN-g production and expression of CD161, CCR6 by CD4 T cells were increased in ABD.
Conclusion: Along with CD4 T cells, gamma/delta T cells have complementary roles in cytokine production in BD. Higher IFN-g production of gamma/delta T cells suggests the role of 
an environmental trigger in BD pathogenesis, whereas IL-17 related activity is mainly provided by CD4 T cells.
Supported by Istanbul University Research Fund.
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P.B.24.11
the effect of siRNA caveolin-1 on the expression of tumor associated factors SDF-1, EGF, FSP-1 in fibroblasts co-cultured with breast cancer cells

W. Li; 
Nanchang University,China, Nanchang, China.

Introduction: Caveolin-1 is acknowleged as the marker of prediction of breast cancer’s progression and reversion. Breast cancer patients with low or negative Caveolin-1 expression in 
stromal fibroblasts have poor prognosis and low survival rate, whereas those with high stromal Caveolin-1 expression have good prognosis and high survival rate.
Materials and Methods: (1) Cell culture or co-culture. (2) siRNA Caveolin-1 transfection.(3)RT-qPCR.(4)Western blot.(5) Flow cytometry. (6) Immunofluorescence detection.
Results: (1) siRNA Caveolin-1 downregualted the expression of Caveolin-1 in ESF cells. (2) siRNA Caveolin-1 promoted the proliferation of both ESF and BT-474 cells. (3) 
Downregulation of Caveolin-1 promoted the expression of EGF, FSP-1, SDF-1 in ESF cells co-cultured with BT-474 cells.
Conclusion: (1) The siRNA Caveolin-1of human fibroblast model was established, and siRNA Caveolin-1 could effectively silence the expression of Caveolin-1in human fibroblast. 
(2) siRNA Caveolin-1 promoted the proliferation of the human fibroblasts and breast cancer cells. The co-culture of fibroblasts and breast cancer cells could enhance the effect of 
promoted-proliferation of siRNA Caveolin-1. (3) Downregulation of Caveolin-1 upregulated the expression of EGF, SDF-1 and FSP-1 in the human fibroblasts at the levels of mRNA and 
protein. The co-culture of fibroblast and cancer cells could enhance the effect of upregulation of siRNA Caveolin-1 on the expression of EGF, FSP-1, SDF-1 in fibroblasts.

P.B.24.12
Macrophage inhibitory cytokine 1 (MIC-1)/growth differentiation factor 15 (GDF15) suppresses pulmonary inflammation and pathology in a mouse model of chronic 
obstructive pulmonary disease

M. Fricker1, V. W. Tsai2, D. A. Brown2, S. N. Breit2, P. M. Hansbro1; 
1University of Newcastle, Hunter Medical Research Institute, New Lambton Heights, Australia, 2St. Vincent’s Centre for Applied Medical Research, St. Vincent’s Hospital and University of 
New South Wales, Sydney, Australia.

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is the 4th highest global cause of death and its incidence is increasing. The primary risk factor for COPD is exposure to 
cigarette smoke (CS). COPD is characterised by airway inflammation, airway remodelling and emphysema, which result in reduced lung function. There are no therapies that halt or 
reverse COPD. MIC-1/GDF15 is a TGF-β superfamily cytokine that exerts pleiotropic effects, which may inhibit activation of macrophages. We hypothesized that MIC-1/GDF15 may 
play a role in modulating inflammation in COPD.
Materials and Methods: Wild type, MIC-1/GDF15 knockout and overexpressing transgenic mice were exposed to CS over 8 weeks to induce COPD pathology (Beckett et al., JACI, 2013; 
Tsai et al., PLoS One, 2013; Johnen et al., Nat Med, 2007). Bronchoalveolar lavage and lung tissue were analysed for cellular and molecular inflammation. Histological analysis was 
performed to evaluate airway remodelling and emphysema.
Results: MIC-1/GDF15 expression increased in the lungs of CS-exposed mice. CS-induced pathology in the lung was exacerbated in MIC-1/GDF15 knockout mice, which developed 
more severe emphysema and airway remodelling than wild-type mice. Cellular and molecular analysis revealed that MIC-1/GDF15 suppresses a CXCL5/ENA-78 and MCP-1/CCL2 
inflammatory signalling pathway induced by CS, limiting macrophage recruitment and subsequent damage to the lung.
Conclusions: MIC-1/GDF15 plays an important anti-inflammatory role in the lung in response to CS exposure. Targeted stimulation of MIC-1/GDF15 signalling in the lung could be 
explored as an anti-inflammatory strategy in COPD.

P.B.24.13
IL-36alpha expression is elevated in ulcerative colitis and promotes colonic inflammation

S. E. Russell1, R. M. Horan1, A. Stefanska1, A. Carey2, S. Hussey2, P. T. Walsh1,2; 
1Trinity College Dublin, Dublin, Ireland, 2National Childrens Research Centre, Dublin, Ireland.

An important role for the IL-36 family of cytokines has been identified in the pathogenesis of severe forms of psoriasis. Although a significant degree of mechanistic overlap can 
exist between skin diseases, such as psoriasis, and Inflammatory Bowel Disease (IBD), to date there have been no reports investigating a potential role for these cytokines in 
gastrointestinal inflammation. Here we demonstrate for the first time that expression levels of IL36A are specifically elevated in the colonic mucosa of newly diagnosed and treatment 
naive pediatric ulcerative colitis patients. Expression of this cytokine is restricted to activated T cells and not found in either myeloid or colonic epithelial cells. IL-36alpha acts as 
profound innate proinflammatory stimulus on human myeloid cells and indirectly enhances human Th1 responses while also promoting innate inflammation in vivo in the mouse. 
Critically, IL-36 receptor deficiency reduced the severity of acute experimental colitis and neutrophil infiltration to the colons of mice. These data confirm a novel pathogenic role for 
IL-36 family signaling in colonic inflammation and indicate that the IL-36R pathway may represent a novel target for therapeutic intervention in the early stages of ulcerative colitis.

P.B.24.14
Proinflammatory cytokine gene polymorphisms in Greek asthmatic patients

E. Kontakioti1, K. Domvri1, A. Gerofotis2, A. Vassilaki3, G. Kokaraki3, K. Porpodis1, K. Zarogoulidis1, D. Papakosta1, M. Daniilidis2; 
1Asthma Clinic, Pulmonary Department, Aristotle University of Thessaloniki, George Papanikolaou Hospital, Exochi, Thessaloniki, Greece, 2First Department of Internal Medicine, Ahepa 
University Hospital, Thessaloniki, Greece, 3Immunogenetics Research Laboratory, 1st Department of Internal Medicine, Aristotle University of Thessaloniki, AHEPA University Hospital, 
Thessaloniki, Greece.

OBJECTIVE: The aim of present study was to investigate the proinflammatory cytokine polymorphisms among greek asthmatic patients.
MATERIALS AND METHODS: The study population consisted of 52 patients, 30 with allergic asthma, mean age 35,2±14,51 years (Group A), 22 patients with non-allergic asthma, 
mean age 47,1±16,3 years (Group B) and 21 healthy controls, mean age 36,6±10,5 years (Group C). For the immunogenetic study DNA was extracted from the patients’ peripheral 
blood samples. Determination of IL-1α-889 TC, IL-1β-511 TC, IL-1β+3962 CT, IL1-R1970 CT, IL-1RAmspa111100 CT, IL-6-174 GC, IL-6nt565 AG, TNF-α-308 GA and TNF-α -238 GA 
polymorphisms were performed by PCR using the INVITROGEN kit.
RESULTS: Analysis of TNFα-238 in GG and AG genotypes showed statistically significant differences between the Groups A-C, (p=0.008) and Groups B-C (p=0.001). GG showed an 
increased frequency in Group C and AG in Groups A and B. Analysis of IL-1β+3962 showed statistically significant differences between Groups A-B (p=0.029) and Groups B-C (p=0.024) 
respectively. Furthermore, analysis for IL-1 receptor (IL-1R) showed an increased frequency CT in Group B and CC in Group C (p=0.003). Besides, analysis of IL-1 receptor antagonist (IL-
1RA) in CT and ΤΤ genotypes showed increased frequencies in Group A and C respectively (p=0.03). IL6-174 polymorphisms showed statistically significant differences between Groups 
A-B and Groups B-C (p=0.004 και 0.019 respectively) where CC showed an increased frequency in Group C.
CONCLUSIONS: TNFα, IL-1 and IL-6 polymorphisms showed significant differences between patients with allergic and non-allergic asthma and healthy controls, possibly associated 
with risk of asthma development

P.B.24.15
Serum level of IL-12 and sVEGFR1/VEGF ratio in patients with cognitive disorders

I. K. Malashenkova1, S. A. Krynskiy1,2, N. A. Hailov1, E. I. Dobrovolskaia1, N. A. Didkovsky2, D. P. Ogurtsov2, S. I. Gavrilova3, E. V. Ponomareva3, I. V. Kolyhalov3; 
1NRC “Kurchatov Instutute”, Moscow, Russian Federation, 2Science Research Institute of Physical-Chemical Medicine, Moscow, Russian Federation, 3Mental Health Research Center, 
Moscow, Russian Federation.

Introduction: Alzheimer disease is the most common cause of dementia in the elderly. The two clinical forms of Alzheimer disease are early onset Alzheimer disease (EOAD) which 
makes up less than 10% of cases and late onset Alzheimer disease (LOAD) which accounts for most cases. LOAD is often preceded by mild cognitive impairment (MCI). Reports on 
cytokine profile in EOAD and especially in MCI are still fragmentary.
Materials and methods: 11 patients with EOAD, 9 patients with LOAD and 10 patients with MCI were enrolled into the study. Levels of cytokines (IFNα, IFNγ, IL-2, IL-4, IL-6, IL-8, IL-10, 
IL-12, IL-15, IL-1RA) and growth factors (VEGF, sVEGFR1) were determined by ELISA.
Results: In patients with EOAD levels of studied proteins fluctuated widely, in LOAD and MCI the fluctuations were smaller. Levels of IFNα, IFNγ, IL-2, IL-4, IL-6, IL-8, IL-10, and IL-15 
did not differ significantly between groups. Levels of IL-12 were higher in EOAD and LOAD than in MCI (p=0.04; p=0.02). VEGF level was lower in LOAD than in EOAD (p=0.028), and 
the level of sVEGFR1, a VEGF antagonist, was higher in LOAD than in EOAD (p=0.038). sVEGFR1/VEGF ratio was also higher in LOAD (1.27 and 0.49, p=0.028).
Conclusions: Level of IL-12, a Th1-cytokine implicated in pathogenesis of neurodegeneration, differs between Alzheimer disease and MCI. Also, our results imply that VEGF activity is 
suppressed in LOAD, which might be relevant for pathogenesis of this disease, since there is evidence that VEGF antagonizes the toxicity of amyloid-β in mice and humans.
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P.B.24.16
Anti-Inflammatory Effects of Equine Adipose Mesenchymal Stem Cells for Bone Fracture in Thoroughbred Racehorses

J. Lee, G. Lee, N. Gu, J. Byeon, H. Kim, S. Cha; 
Animal and Plant Quarantine Agency, Anyang-si, Korea, Republic of.

Introduction: Bone fractures are most often seen in racetrack horses because of the high level of intensity in racing. These issues are the major cause of decreased performance in 
racehorses. Mesenchymal stem cells (MSCs) and platelet-rich plasma have been explored to improve intra-articular therapy in racehorses. In this study, the effect of intra-articular 
injection of MSCs in racehorses was investigated.
Materials and Methods: Before accessing the MSC therapy, we obtained intra-articular serum from the fracture site of racehorses. Also, we collected adipose tissue for MSC isolation 
and PBMCs. The racehorses received intra-articular injection of MSCs. After 2 weeks, we collected intra-articular serum and blood from racehorses. To test the effect of MSC injection 
by using the ELISA and real-time RT-PCR, we analyzed inflammatory factors from the untreated samples compared to MSC-treated samples of racehorses.
Results: The level of pro-inflammatory factors (IL-2, IL-4, IFN-γ, and TNF-α) were significantly decreased in MSC-injected racehorses serum, compared to before accessing the MSC 
therapy. Also, the mRNA expression levels of pro-inflammatory factors (IL-6, IL-8, PGE2, TIMP1, TIMP2, CCL2, and CCL5) were lower, than prior to accessing the MSC therapy. 
Whereas, the mRNA expression level of VEGF and TGF-β1 were higher than prior to accessing the MSC therapy.
Conclusions: We have shown that pro-inflammatory factors (IL-2, IL-4, and etc) are expressed in the sample from bone fracture site of racehorses. Also, the injected MSCs showed 
decreased level of pro-inflammatory factors after 2 weeks. Further studies are needed to investigate the anti-inflammatory mechanism of MSC in racehorses.

P.B.24.17
Correlation between clinical symptoms and peripheral immune response in HAM/TSP

H. T. Fuzii, G. A. Dias, G. T. Yoshikawa, R. V. Koyama, S. Fujihara, R. Medeiros, J. A. Quaresma; 
Universidade Federal do Pará, Belém, Brazil.

Introduction: Human T lymphotropic virus-type 1 (HTLV-1) infects principally CD4+ T cells and it is the causal agent of the HTLV-1-associated myelopathy/tropical spastic paraparesis 
(HAM/TSP). HAM/TSP is a chronic inflammatory disease of the central nervous system, which is characterized by unremitting myelopathic symptoms. Studies have shown that 
cytokines levels alterations (IFN-γ and TNF-α) were associated with tissue injury in HAM/TSP. The aims of this study were to compare the gene expression of IFN-γ, TNF-α, IL-4, IL-10 
and TGF-β between asymptomatic and HAM/TSP HTLV-1 infected patients, and to correlate the gene expression with clinical symptoms.
Materials and Methods: Sixty-nine HTLV-1 infected patients were included, 43 asymptomatic and 26 with HAM/TSP. We evaluated muscular strength, muscular tone, evaluation of 
balance (risk to fall) and degree of walking deficiency. IFN-γ, TNF-α, IL-4, IL-10 and TGF-β relative gene expressions were measured by Real-Time PCR.
Results: Results showed high gene expression of IFN-γ for all patients, but it was higher among HAM/TSP. IFN-γ gene expression was significantly correlated to the degree of walking 
aid and balance (risk to fall).
Conclusions: These findings indicate that high expression of IFN-γ in HAM/TSP patients could be important to development of clinical symptoms, like degree of walking deficiency and 
risk to fall.

P.B.24.18
Human cytomegalovirus encoded cmvIL-10 induces human IL-10 protein secretion via induction of heme oxygenase 1

S. Avdic1, B. P. McSharry1, M. Steain1, E. Poole2, J. Sinclair2, A. Abendroth1, B. Slobedman1; 
1The University of Sydney, Sydney, Australia, 2University of Cambridge, Cambridge, United Kingdom.

The human cytomegalovirus (HCMV) gene UL111A encodes cmvIL-10, a homolog of a potent human immunosuppressive cytokine interleukin 10 (hIL-10). cmvIL-10 exhibits a range of 
immunomodulatory functions, including suppression of pro-inflammatory cytokine production and dendritic cell maturation, as well as inhibition of MHC class I and class II expression. 
Here, we present data showing that cmvIL-10 induces hIL-10 and identify CD14+ monocytes and monocyte derived macrophages and dendritic cells as major sources of hIL-10 
secretion in response to cmvIL-10. Monocyte activation by pro-inflammatory stimuli was not a pre-requisite for cmvIL-10 to trigger hIL-10 protein production, which was strongly 
induced in resting cells. Stimulation of hIL-10 production by cmvIL-10 was dose dependent and was controlled at the transcriptional level. Furthermore, we show that monocyte 
exposure to cmvIL-10 results in upregulated mRNA expression of tumor progression locus 2 (Tpl-2), which acts as a regulator of the positive hIL-10 feedback loop, whereas mRNA 
expression of a negative regulator of the hIL-10 feedback loop, dual-specificity phosphatase 1 (DUSP1), was unchanged by cmvIL-10 treatment. Engagement of cmvIL-10 recombinant 
protein with human IL-10 receptor led to induction of heme oxygenase 1 (HO-1), an enzyme linked with suppression of inflammatory responses. Induction of HO-1 was essential for 
cmvIL-10 mediated hIL-10 upregulation by CD14+ monocytes. We also demonstrate an important role of Stat3 and PI3K in cmvIL-10-driven induction of HO-1 and hIL-10. This study 
identifies a mechanism employed by cmvIL-10 to potentially amplify its immunosuppressive functions by stimulating cellular IL-10 production.

P.B.24.19
The role of reactive oxygen species in avian influenza H5N1 and H7N9 infection

S. Ye1, S. Lowther2, J. Stambas1; 
1Deakin University, Waurn Ponds, Australia, 2CSIRO AAHL, Geelong, Australia.

Highly pathogenic avian influenza infection is associated with severe mortality in both humans and poultry. The mechanisms of disease pathogenesis and immunity are poorly 
understood although recent evidence suggests that cytokine/chemokine dysregulation contributes to disease severity following H5N1 infection. Influenza A virus infection causes 
a rapid influx of inflammatory cells, resulting in increased reactive oxygen species production, cytokine expression and acute lung injury. Pro-inflammatory stimuli are known to 
induce intracellular ROS by activating NADPH oxidase activity. This work presents novel findings relating to the mechanisms associated with induction of inflammatory cytokines 
and chemokines following infection with highly pathogenic avian influenza H5N1 virus and the newly emerged, low pathogenic avian influenza H7N9 virus. The study identified the 
importance of two signaling molecules, FoxO3 and the TAM receptor tyrosine kinase, Tyro3, in influenza virus-induced cytokine and chemokine overproduction. Among the influenza-
stimulated cytokines, CCL5 was identified as a potential marker for overactive host immunity. The contribution of reactive oxygen species (ROS) to signaling events that control 
cytokine production was also assessed using apocynin, a Nox2 NADPH oxidase inhibitor. Apocynin reduced influenza-stimulated ROS production, promoting FoxO3 activity as well as 
SOCS1 and SOCS3 expression reducing cytokine and chemokine levels. We propose that modulation of host immune responses with antioxidant and/or anti-inflammatory agents in 
combination with antiviral therapy may have therapeutic benefits.

P.B.24.20
S. aureus and E. coli induce IL-32 gene expression to different extents during infection of bovine mammary gland epithelial cells

M. Deplanche1, L. Alexeeva2, P. Germon3, P. Rainard3, F. Dessauge4, L. Finot4, Y. Le Loir1, D. G. Smith5, N. Berkova1; 
1INRA, Agrocampus Ouest, Rennes, France, 2Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation, 3INRA, Université François Rabelais de Tours, Nouzilly, 
France, 4INRA, Saint Gilles, France, 5University of Glasgow, Institute of Infection, Glasgow, United Kingdom.

Introduction: While the role of many cytokines during infection is known, the implication of recently discovered cytokines is not well defined. The involvement of recently described 
interleukin-32 in infectious mastitis, caused by two prevalent mastitis pathogens, Staphylococcus aureus and Escherichia coli, has not been investigated so far and we present initial 
results.
Material and Methods: Two bovine mammary gland epithelial cells lines (BME-UV and PS) were infected with bovine infectious mastitis organisms E. coli or S. aureus. Using RT- qPCR 
the kinetics of IL-32, IL-6 and IL-8 gene expression was determined.
Results: E. coli induces a weak IL-6 expression in BME-UV and a strong IL-6 expression in PS cells, while a faint IL-6 expression was observed during S. aureus infection in both cell 
lines. IL-8 expression was detected during the exposure to both pathogens with the strongest signal in E. coli-infected PS cells. Regarding IL-32 expression, different responses were 
observed in cells exposed to E. coli and S. aureus strains: while IL-32 expression was increased in both cell lines infected with E. coli, there was a decrease of IL-32 expression in cells 
exposed to S. aureus strains.
Conclusion: Taking into account that endogenous IL-32 controls the production of IL-6, IFN-γ and TNF-α during some infection, the decrease of IL-32 expression in cells exposed to S. 
aureus, could be partially responsible for the weak immune response during staphylococcal infection, which may be favorable for the development of chronic mastitis.
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P.B.24.21
Neurological manifestations in patients with primary biliary cirrhosis(PBC)

C. J. Kalliouli-Antonopoulou1, X. Koufomichali2, S. Kokkoris2, M. Agrogianni2, A. Ioannidou2, L. Karasavidou2, E. Pappa1, C. Drakoulis2; 
1Department of Immunology, General State Hospital of Nikea-Piraeus “Agios Panteleimon”, Nikea-Piraeus, Greece, 22nd Department of Internal Medicine, General State Hospital of Nikea-
Piraeus “Agios Panteleimon, Nikea-Piraeus, Greece.

Introduction: Our purpose was to study the coexistence of neurological manifestations in patients with primary biliary cirrhosis (PBC).
Material and Methods: We investigated 3500 patients from the hepatology outpatient clinic of the 2nd Department of Internal Medicine of General Hospital of Nikea. 69 patients out 
of 3500 had PBC. 8 patients were men (12%) and 69 (88%) were women with mean age 63.7 years +/- 12.45 years. We gathered the neurological symptoms and the clinical syndromes 
based on the findings from the clinical examination of our patients, during the follow-ups at our hepatology outpatient clinic.
Results: From the study of those patients we discovered 4 patients (5.8%) with neurological manifestations: 1 patient (1.5%) with multiple sclerosis, 1 patient (1.5%) with optic neuritis, 
1 patient (1.5%) with myasthenia and 1 patient (1.5%) with paraparesis.
Conclusions: The coexistence of neurological manifestations in patients with PBC is not so common. Nevertheless, the reported cases, even though they are rare, they do worth to be 
reported as they highlight the autoimmune character of the disease and the clinician should be aware of it.

P.B.24.22
Acute Toxoplasma gondii infection in Alzheimer’s disease

R. C. Montacute, S. Cruickshank, S. M. Allan; 
University of Manchester, Manchester, United Kingdom.

Infection is a recognised risk factor for Alzheimer’s disease (AD), and can worsen symptoms in established disease. Toxoplasma gondii (T. gondii) is a protozoan parasite which is 
common globally, including in the developed world. T. gondii forms cysts preferentially in areas of the brain affected by AD, such as the hippocampus. However, few studies have 
investigated the effects of T. gondii infection on AD development or progression.
In this study our aim was to establish the effect of acute T. gondii infection in the triple transgenic AD mouse (3xTg-AD). Young (4-5 months of age) and aged (10-11 months of age) 
3xTg-AD mice were infected with T. gondii and culled at 5, 7 and 9 days post infection (PI).
3xTg-AD mice were more susceptible to infection with worsened liver pathology. A worsened outcome to infection can be linked to an exaggerated immune response, and 
indeed there were increased splenocytes and systemic proinflammatory cytokines in 3xTg-AD mice. T cell responses to parasite antigen also showed elevated production of the pro-
inflammatory cytokines TNF-α (10 fold) and IL-6 (2 fold). In the brain, 3xTg-AD mice had increases in numbers of activated microglia during infection.
These data show that 3xTg-AD mice have an enhanced proinflammatory response to T. gondii infection. Whether this contributes to changes in AD-like pathology and behaviour 
remains to be determined, and is the subject of ongoing studies.  

P.B.24.23
Investigation of the Response of the NF-κB Signalling Pathway of SK-Hep-1 Cells treated with Wild-Type and Mutant Pre-Ligand Assembly Domain

S. Albogami, O. Negm, I. Todd, L. Fairclough, P. Tighe; 
The University of Nottingham, Nottingham, United Kingdom.

The pre-ligand assembly domain (PLAD) of tumour necrosis factor receptors (TNFRs) is known to facilitate specific ligand-independent receptor assembly and the resultant 
signalling. Nevertheless, the biological role of the PLAD in the regulation of TNFR-mediated immune responses is still uncertain. The aim of this study was to investigate the potential 
inhibitory effect of PLAD protein by evaluating the activation of the NF-κB signalling pathway in the SK-Hep-1 cell line (an inflammatory model) treated with WT or mutant PLAD, 
and determining how PLAD treatment affects TNF-α/TNFR1 signalling. The cells treated with the different PLADs and then stimulated with TNF-α showed a significantly decreased 
expression of inflammatory molecules, which suggests that the PLAD treatment limited the inflammatory effect of TNF-α, and that some forms of PLAD can knock down the 
expression of the key components of the NF-κB signalling pathway that were investigated to the level of expression of the untreated cells.

P.B.24.24
The features of immunopathogenesis at the metabolic syndrome from patients of Khakassia

E. S. Ageeva, O. Y. Kilina, O. V. Shtygasheva; 
Khakas State University, Abakan, Russian Federation.

The aim: study of the distribution polymorphism of genes interleukins IL1β and IL6 at the patients with metabolic syndrome from Khakassia.
Materials and methods: the polymorphism genes (C+3953T and -31T>C gene of IL1β, -174G>C IL6) a total of 85 people (63 Khakas and 25 Caucasians) was analyzed.
Results: risk of development of metabolic syndrome at Khakas possible influence on is connected with existence of a genotype of СТ+3953 IL1β (OR=2,10), genotype of CC -31T>C 
IL1β (OR=3,33) and genotype of CC -174G>C IL6 (5,44). At the Caucasians risk of development of metabolic syndrome associated with the genotype of the ТT -31T>C of a gene of IL-1β 
(OR=2,20).
Conclusions: were shown the features of distribution and the different role of polymorphism of a genes (C+3953T and -31 T>C gene of IL1β, -174 G>C IL6) in risk of development of 
metabolic syndrome at Khakas and Caucasians.
The work was supported by the Russian Ministry of Education as part of the base part of the state task.

P.B.24.25
The level of cytokines in patients with metabolic syndrome of the Republic of Khakassia

E. S. Ageeva, Y. V. Saranchina, O. V. Shtygasheva, O. Y. Kilina, A. A. Afanasyeva; 
Khakas State University, Abakan, Russian Federation.

The aim: to determine the level of interleukins IL-1β and IL-6 in the serum of patients with metabolic syndrome (Khakas and Caucasian) and the identification of ethno-population 
characteristics of the product of these cytokines.
Materials and methods: A total of 56 women with MS. The average age of patients 47,9±9,0 years. Patients were divided into 2 groups: the 1st group included 24 people who have 
been found to be one component of MS. The second group consisted of 32 people with two or more MS components. All subjects were also divided into groups of alien (Caucasian) 
and indigenous (Khakas) people. The concentration of cytokines: IL-1β and IL-6 in the serum were determined by ELISA analysis.
Results: the level of IL-1β from Khakas and Caucasians with single-component consist (11.9 (0.01-16,8) and 12,4 (5.7-14.6) pg/ml) and multicomponent MS observed a statistically 
significant increase of the IL-1β from Khakas compared with female Caucasians (10.6 (0.01-16,2) and 0,8 (0.1-2.3) pg/ml, p<0.05 respectively). Patients alien population with single-
component has the highest production of IL-6 from indigenous people (3.8 (0.01-4.9) and 2.6 (1.8-6.6) pg/ml). In groups with multicomponent MS the level of IL-6 consist 1.0 (0.2-3,9) 
pg/ml at the Khakas and 9.9 (4.3-20.4) pg/ml at the Caucasian, p<0.05.
Conclusions: ethno-population differences observed the implementation of the MS, which are expressed in the production of proinflammatory cytokines.
The work was supported by the Russian Ministry of Education as part of the base part of the state task.

P.B.24.26
Assessment of T cell lineage-specific transcription factors and cytokines expression in multiple sclerosis and neuro-behçet disease patients

M. Belghith1, k. Bahrini1, M. Kchaou2, S. Belal2, M. R. Barbouche1; 
1Pasteur Institut, Tunis, Tunisia, 2Charles Nicolle Hospital, Tunis, Tunisia.

Introduction: The aim of this work is to assess involvement of different regulatory and effector T cell subsets in the inflammatory process associated to Multiple Sclerosis (MS) and 
Neuro-Behçet Disease (NBD).
Materials and Methods: We quantified by RT-PCR mRNA expression of different T cell lineage transcription factors and cytokines in cerebrospinal fluid (CSF) and blood from 34 MS 
patients (according to Mc Donald 2010 criteria) and 15 NBD (according to International Study Group of BD) patients and 15 controls (with no neurological inflammatory process). 
Ethical clearance and written consent were obtained for all of them.
Results: Foxp3 mRNA expression was significantly decreased in CSF of both MS and NBD patients as compared to controls but no difference was observed in blood. CSF mRNA 
expression of IFN-γ (Th1) and IL-17 a (Th17) were increased in both diseases. No differences were observed for IL-4 and Th2-associated GATA-3 expression. We showed low levels of 
IL-10 mRNA expression in CSF MS patients however NBD patients displayed higher levels. Analysis of CSF cytokines ratio revealed an increase in IL-17/IL-10 ratio in MS patients as 
compared to NBD.
Conclusion: These preliminary findings suggest that assessment of transcription factors and cytokines expression in CSF could be relevant to better differential diagnosis of 
inflammatory neurological disease.
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P.B.25 Allergen Specific Immune Response - Part 2

P.B.25.01
Differences of molecular sensitization profile towards animal and pollen allergens revealed by allergen micro-array in two generations of patients with respiratory allergy

V. Garib1,2, E. Wollmann1, G. Djambekova1, G. Hudoyarova1, F. Gastager2, R. Valenta1,2; 
1Div. of Immunopathology, Dept. of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2International Network f of Universities or Molecular Allergology 
and Immunology, Vienna, Austria.

Background: Sensitization towards animal and pollen allergens is a major risk factor for the development of allergic asthma. Habits of pet keeping and the botanical landscape have 
strongly changed in Tashkent during the last decades.
Objective: The aim of this study was to determine the molecular IgE-sensitization profile towards animal and pollen allergens in two generations of patients with respiratory allergy 
from Tashkent.
Methods: Sera of fifty adult patients with allergic rhinitis and/or asthma (young adults; n=20 and middle aged adults; n=30) were analyzed using an allergen micro-array (ImmunoCAP 
ISAC; Thermo Scientific).
Results: Significant differences were found in the pattern of sensitization between the patients groups: Young patients were more frequently sensitized to animal allergens (75% vs. 
30%), in particular to major cat allergen rFel d 1 (61% vs. 23%). There were also IgE responses to lipocalins rCan f 1, rFel d 4, and nMus m 1, and to dog prostatic kallikrein rCan f 5 in 
young patients. YA preferentially were sensitized towards grass pollen allergens nCyn d 1 and rPhl p 1 whereas MAA had mainly co-sensitization with weed pollen allergen nSal k 1. 
Patients with bronchial asthma displayed higher level of IgE against rFel d 1 and were more frequently sensitized to cat and dog allergens or cat and house dust mites.
Conclusion: Changes of habits and environment led to changes of molecular sensitization patterns which can increase the risk for development of allergic asthma.
This study was supported by grant F4605 of the Austrian Science Fund (FWF)

P.B.25.02
Molecular sensitization profiles to grass pollen allergens in Central Asia revealed with micro-arrayed allergens

V. Garib, E. Wollmann, G. Djambekova, R. Valenta; 
Div. of Immunopathology, Dept. of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria.

Introduction: Grass pollens are important airborne allergen sources worldwide. Bermuda and Timothy grass have been widely used as a landscaping grass in Central Asia since last 
decades. The culprit allergens and molecular sensitization profiles of allergic patients have not been studied.
Objective: The aim of this study was to determine the IgE-sensitization profile towards individual grass pollen allergen molecules in patients with respiratory allergy in Tashkent-
megalopolis.
Methods: Fifty adult patients with allergic rhinitis and/or asthma were tested using an allergen micro-array containing 112 different allergen molecules (ImmunoCAP ISAC; Thermo 
Scientific).
Results: Twenty six patients with respiratory allergy (52%) showed IgE reactivity to the panel of micro-arrayed grass pollen allergens. nCyn d 1 (Bermuda grass) and rPhl p 1 (Timothy 
grass) were most frequently recognized allergens. More than 80% of the grass pollen allergic patients displayed IgE reactivity to nCyn d 1. The percentages of patients reacting with 
the timothy grass pollen recombinant allergens Phl p 2, Phl p 5 and Phl p 6 was lower than in populations with genuine timothy grass pollen sensitization, indicating that Bermuda 
grass and related grasses are important genuinely sensitizing grasses.
Conclusion: The results of the IgE profiling identify grass pollen as the most important pollen allergen sources and are an in-print of the local flora. Our data indicate the importance of 
allergen micro-array analysis for the selection of the correct allergens for immunotherapy treatment. This study was supported by the Austrian Science Fund (FWF) project F4605, and 
was performed in the framework of INUNIMAI.

P.B.25.03
Mapping IgE epitopes of food allergens which cross-react with the major birch pollen allergen, Bet v 1

M. A. A. Kodydek, K. Hoffmann-Sommergruber, R. Valenta, M. Focke-Tejkl; 
Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria.

Introduction: Consumption of plant food often results in oral allergy syndrome (OAS) in birch pollen allergic patients due to cross-reactivity of IgE antibodies specific for the major 
birch pollen allergen, Bet v 1 with food allergens. We compared epitope recognition patterns responsible for this cross-reactivity with five homologous food allergens.
Methods: Rabbit antisera against six peptides spanning the Bet v 1 sequence were used to inhibit allergic patients (N=33) IgE binding to rBet v 1 (birch pollen), rAra h 8 (peanut), rPru 
av 1 (cherry), rApi g 1 (celery), rDau c 1 (carrot) and rMal d 1 (apple). These patients complained about symptoms of OAS to one or more of the food sources and had birch specific IgE 
levels of ≥10 kUA/l.
Results: All patients showed reactivity to rBet v 1, eleven to rPru av 1, nine to rAra h 8, five to rMal d 1 and rApi g 1 and three to rDau c 1. Inhibition results revealed different IgE 
epitope-containing patches on the allergens. Four major epitopes were identified in rBet v 1, three were common for rPru av 1 and two for rMal d 1. Recombinant Ara h 8, rApi g 1 and 
rDau c 1 contained only one IgE epitope-containing patch.
Conclusion: Our study identifies Bet v 1 as the major IgE epitope-containing allergen which therefore appears to be the primary sensitizing molecule in patients suffering from OAS to 
Bet v 1-cross-reactive food allergens.
A FWF-funded PhD program DK W1248-B13 MCCA; FWF projects F4605 and F6403

P.B.25.04
Cloning, expression in insect cells and immunological characterization of Par j 2.0101, a major allergen of Parietaria judaica pollen

Y. Dorofeeva, M. Asumta Anyango Kodydek, R. Valenta, M. Focke-Tejkl; 
Medical university of Vienna, Wien, Austria.

Introduction: Parietaria judaica is one the most common pollen allergen sources in the Mediterranean area with a long period of pollination from February to November Par j2.0101, 
a cysteine-rich, lipid transfer protein (LTP) with a molecular weight of 11.3 kDa is the major allergen in Parietaria judaica recognized by more than 80% of allergics. Using Escherichia 
coli-based expression systems it is difficult to obtain soluble and folded LTPs.
Materials and Methods: A synthetic gene, codon-optimized for insect cells coding for Par j 2 including 6xHistag at the C-terminus sites was subcloned into pTM1 vector into 
the BamHI/SmaI sites. This construct was transformed into E. coli to generate high molecular weight recombinant bacmid DNA and then transfected into insect cells to obtain 
recombinant baculovirus for expression.
Results: Recombinant soluble Par j 2 which was secreted into the culture supernatant was obtained by expression in baculovirus-infected insect cells. The recombinant protein reacted 
with an anti-6XHistag antibody and cross-reacted with specific antibodies raised against LTP from peach. Conclusions: By expression in baculovirus-infected insect cells it was possible 
to obtain soluble recombinant rPar j2 for diagnosis and possibly for therapy of patients with Parietaria pollen allergy.
The work has been supported by the FWF-funded PhD program DKW1248-B13, MCCA

P.B.25.05
Role of 8-oxoG in pollen-induced allergic airway inflammation

K. L. Pázmándi1, A. Varga1, I. Boldogh2, É. Rajnavölgyi1, T. Bíró1, A. Bácsi1; 
1Department of Immunology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary, 2Department of Microbiology and Immunology, University of Texas Medical Branch at 
Galveston, Galveston, TX, United States.

Background: Pollen-induced allergic airway inflammation is orchestrated by reactive oxygen species (ROS) generated by intrinsic NAD(P)H oxidases of pollen grains. The pollen-
derived ROS enhance the allergen-induced mucin production, the perivascular and peribronchial accumulation of inflammatory cells and cause damage to macromolecules, including 
DNA in the lungs. The most frequent oxidation product in DNA is 7,8-dihydro-8-oxoguanine (8-oxoG). The repair of 8-oxoG is initiated by the 8-oxoguanine DNA glycosylase 1 (OGG1). 
Previously it has been found that OGG1-mediated repair of 8-oxoG augments antigen-driven allergic reactions. The present study aimed to test whether pollen NAD(P)H oxidase 
activity can be replaced with free 8-oxoG base in ragweed pollen extract (RWE) to induce allergic airway inflammation.
Methods: BALB/c mice were sensitized intraperitoneally with RWE and challenged intranasally with RWE, RWEH (heat-inactivated RWE, which lacks NAD(P)H oxidase activity), Amb 
a 1 (the major ragweed allergen), RWEH + 8-oxoG or Amb a 1 + 8-oxoG. Total or differential cell counts and mucin (MUC5A/C) levels were determined in bronchoalveolar lavage fluid 
(BALF).
Results: We found that parallel intranasal administration of free 8-oxoG with either Amb a 1 or RWEH significantly increased their potential to recruit eosinophils into the airways of 
RWE-sensitized mice. Combined challenges with 8-oxoG also enhanced the capacity of Amb a 1 and RWEH to augment MUC5A/C levels in BALF.
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Conclusion: Our findings confirm that effects of pollen-derived ROS on the airway epithelium are mediated at least partially by OGG1-dependent mechanisms and a transient 
modulation of OGG1 activity in airway epithelial cells could have clinical benefits.

P.B.25.06
Non specific lipid transfer proteins - are they really unspecific

P. Dubiela, P. Humeniuk, S. Pfeifer, M. Bublin, K. Hoffmann-Sommergruber; 
Department of Pathophysiology and Allergy Research, Vienna, Austria.

Introduction: Plant non-specific lipid transfer proteins (nsLTPs) are relevant food allergens and share a conserved fold with an internal cavity. Different lipid-protein complexes showed 
that the tunnel adapts its volume while binding a broad range of hydrophobic molecules.
Methods: The probe 1-anilinonaphthalene-8-sulfonic acid (1,8-ANS) is non-fluorescent in water but fluorescent with a maximum emission wavelength at 456nm when binding to the 
hydrophobic cavity of nsLTPs. nPru p 3, nCor a 8, and sunflower-nsLTP were incubated with different fatty acids (lauric, stearic; oleic acid) and total lipid extract from hazelnut. The 
binding of lipids was monitored by adding 10µM 1,8-ANS and measuring the decrease of 1,8-ANS fluorescence.
Results: Due to pre-incubation of nPru p 3 with lipids a concentration dependent reduction of ANS binding was observed. nPru p 3 incubated (1:1; 1:10) with lauric acid showed 19% 
and 66% of ANS fluorescence reduction respectively, compared with nPru p 3 without lipids. For oleic acid (1:1; 1:10) reduction was 7% and 77% respectively. For other tested lipids and 
nsLTPs, this reduction was not seen.
Conclusions: In this study, we observed that nPru p 3 was able to bind lauric and oleic acid, while other lipids did not interact. This binding activity was only detected for nPru p 3 as 
compared to other nsLTPs. The allergen-lipid interaction may act as a potential danger signal during the allergic sensitization phase or increase allergenicity during the effector phase. 
However, this remains to be investigated.
Supported by grants SFB-F4603; W1248 (FWF) to KHS and PD, respectively.

P.B.25.07
Recombinant expression, characterization and epitope mapping of gamma gliadins as major allergens in IgE-mediated wheat food allergy

S. Pahr1,2, A. Baar1,2, B. Srinivasan1, N. Papadopoulos3, S. Giavi4, M. Mäkelä5, A. Pelkonen5, C. Ebner6, J. Thalhamer7, S. Vrtala1,2, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Christian Doppler Laboratory for the Development of Allergen Chips, Medical University of Vienna, Vienna, Austria, 3Allergy Department, 2nd Pediatric Clinic, University of Athen, 
Athen, Greece, 4Allergy Department, 2nd Pediatric Clinic, University of Athen, Athens, Greece, 5Skin and Allergy Hospital, Helsinki University Central Hospital, Helsinki, Finland, 6Ambulatory 
for Allergy and Clinical Immunology Vienna, Vienna, Austria, 7Department of Molecular Biology, Division of Allergy and Immunology, University of Salzburg,, Salzburg, Austria.

Introduction: Wheat is an important element of the human diet but can induce life-threatening IgE-mediated food allergy.
Materials and Methods: Recombinant wheat gamma gliadins were expressed in Escherichia coli cells and purified to homogeneity and characterized regarding molecular, structural 
and immunological properties. A set of synthetic overlapping peptides spanning the gamma gliadin sequence was produced by solid phase peptide chemistry and used for mapping of 
IgE epitopes recognized by wheat food allergic patients.
Results: More than sixty percent of wheat food allergic patients showed IgE reactivity to the recombinant gamma gliadins, which also exhibited strong allergenic activity when tested 
in basophil activation assays. IgE epitope mapping experiments revealed that gamma gliadins contained major sequential IgE epitopes at their N-terminus.
Conclusions: Recombinant gamma gliadins representing major wheat food allergens were expressed and may be used for diagnosis and immunotherapy of wheat food allergy.
Supported by Thermofisher, Uppsala, Sweden, by the Christian Doppler Research Association, Austria and the FP7-funded EU project MeDALL

P.B.25.08
Identification and characterization of natural adjuvants in birch pollen

D. Werner1,2, N. Zulehner1,2, B. Nagl1, G. J. Zlabinger3, B. Bohle1,2; 
1Institute of Pathophysiology and Allergy, Medical University Vienna, Vienna, Austria, 2Christian Doppler Laboratory for Immunomodulation, Vienna, Austria, 3Institute of Immunology, 
Medical University Vienna, Vienna, Austria.

IgE-mediated allergy is a hypersensitivity reaction of the immune system to normally harmless antigens which is due to an aberrant Th2-dominated immune response. 25% of the 
population in industrialized countries suffer from allergic disorders and one fourth among them reacts to birch pollen(BP). The major BP allergen Betv1 is recognized by 95% of birch 
pollen-allergic patients, whereas less than 50% react to the minor allergens Betv2,Betv3,Betv4,Betv6 and Betv7. By expanding BP-specific T-cell clones(TCCs) from the peripheral 
blood of BP-allergic patients we found BP extract-specific TCCs that were not specific for any of the known allergens in BP. So far, 17BP extract-specific TCCs could be expanded. 
After stimulation with BP, signature cytokines IL-4,IL-5,IL-13(Th2) and IFN-γ(Th1) were measured in supernatants of these TCCs. 59% were Th0, 35%Th1 and only 1%Th2 cells. These 
findings led to the assumption that there are distinct proteins in BP which induce rather a Th0/1-like than a Th2-like reaction. The aim of this study is to identify and characterize those 
proteins. BP proteins were separated with size exclusion chromatography. BP extract-specific TCCs will be tested for proliferation with the individual fractions. In parallel, the fractions 
will be subjected to endo-lysosomal degradation assays to draw conclusions on their immunogenicity. It has been demonstrated that proteins with higher resistance to endo-
lysosomal proteolysis are more immunogenic. After identification and isolation of candidate proteins they will be analyzed in more detail. These Th0/1 subset supporting BP proteins 
may represent natural adjuvants which could be supplemented to vaccines for immunotherapy of BP allergy.

P.B.25.09
Mouse lung-specific initiation of allergic asthma ignorome

M. Riba1, J. Garcia Manteiga1, B. Bosnjak2, D. Cittaro1, P. Mikolka2,3, C. Le2, M. M. Epstein2, E. Stupka1,4; 
1Center for Translational Genomics and Bioinformatics, San Raffaele Scientific Institute, Milan, Italy, 2Experimental Allergy, Department of Dermatology, Medical University of Vienna, 
Vienna, Austria, 3Comenius University in Bratislava, Institute of Physiology (Jessenius Faculty of Medicine), Bratislava, Slovakia, 4Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach 
a.d. Riss, Germany.

Allergic asthma is complex inflammatory disorder with a myriad of known genes and pathways underlying its pathogenesis. However, a complete understanding of the interactions 
between lung, immune and inflammatory response genes and networks remains unclear. Using a gene- and pathway-driven bioinformatics strategy, we analyzed 6 publically available 
expression datasets microarray datasets derived from lungs of mice with acute onset allergic asthma for meta-analysis. We generated a comprehensive acute asthma signature gene 
list consisting of 933 genes of which 550 are currently not considered asthma-related and constitute an “acute allergic asthma ignorome” in mice. Asthma-annotated and ignorome 
genes were confirmed in an independent mouse model, thus verifying the generalizability of these genes expressed in multiple experimental protocols. We ascertained through 
functional and network connectivity analyses that asthma-annotated and -ignorome genes clustered into 4 biologically relevant domains. Within these networks, we discovered 12 
super-connectors genes that link the complex pathophysiological mechanisms underlying asthma and are normalized upon treatment with glucocorticosteroids in an independent 
mouse model of allergic asthma. Thus, our powerful bioinformatic analyses prioritized asthma-related and -ignorome genes within the clusters and biological domains to provide 
important insights in asthma pathophysiology.

P.B.25.10
Proanthocyanidins from the bark of Metasequoia glyptostroboides ameliorate allergic contact dermatitis through directly inhibiting T cells activation and Th1/Th17 responses

F. Chen, X. Ye, Y. Yang, T. Teng, X. Li, S. Xu, Y. Ye; 
Zhejiang Academy of Medical Sciences, Hangzhou, China.

Introduction: The leaves and bark of Metasequoia glyptostroboides are used as anti-microbic, analgesic and anti-inflammatory drug for dermatic diseases in Chinese folk medicine. 
However, the pharmacological effects and material basis responsible for the therapeutic use of this herb have not yet been well studied. The objectives of this study were to evaluate 
the anti-inflammatory effects of the proanthocyanidin fraction from the bark of M. glyptostroboides (MGEB) and to elucidate its immunological mechanisms.
Materials and methods: The anti-inflammatory activity of MGEB was evaluated using 2, 4-dinitrofluorobenzene (DNFB)-induced allergic contact dermatitis (ACD) in mice. Its potential 
mechanisms was further investigated by determining its effects on Con A- induced T cell activation and Th1/Th17 responses in vitro.
Results: Both intraperitoneal injection and oral administration of MGEB significantly reduced the ear swelling in DNFB-induced ACD mice. MGEB inhibited Con A-induced proliferation 
and the expression levels of cell surface molecules CD69 and CD25 of T cells in vitro. MGEB also significantly decreased the production of Th1/Th17 specific cytokines (IL-2, IFN-γ and 
IL-17) and down-regulated their mRNA expression levels in activated T-cells.
Conclusions: MGEB could ameliorate ACD, at least in part, through directly inhibiting T cells activation and Th1/Th17 responses.
The work was supported by the National Natural Science Foundation of China (No. 81302785), Zhejiang Provincial Program for the Cultivation of High-level Innovative Health talents, 
Zhejiang Provincial Medicinal Health Program (2012KYA051), Zhejiang Provincial Science and Technology Council (2012F10005, 2013F10005), and Medical Key Subject of Zhejiang 
Province (XKQ-010-001).
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P.B.25.11
Autoantibody reactivity in patients with allergic diseases, comobordity or distinct entities

E. N. Sibanda; 
Asthma, Allergy and Immunology Clinic, Harare, Zimbabwe.

Presentation with symptoms suggestive of both allergic and autoimmune conditions pauses a diagnostic dilemma. This study describes a group of patients with serological features of 
both allergy and autoimmunity.
One hundred and forty patients expressing allergen specific antibodies or IgG autoantigens were selected from 1800-sample serum pool. Antibodies to both allergens and 
autoantigens were detected in 30% (44/145), 3:1 female:male ratio. They were aged 5-79 years (average 35.5 yrs.). They presented with pruritic (63%) or non-pruritic dermatitis (23%), 
angioedema (27%), dyspnea and cough (13%), rhinitis (7%), pharyngitis or conjunctivitis (3%). After clinical evaluation, spirometry and SPT were performed. Haematology, clinical 
chemistry, immunochemistry, allergen specific IgE and IgG autoantibodies values were measured.
Serum was simultaneously tested for allergen specific IgE and IgG autoantibodies using Euroline immunoblots. Multiple sensitizations to allergen sources were demonstrated.
Inhalants included D.pter.(48%), D.farinae(30%), acarus siro(11%) grass pollen(18%), mugwort(23%) tree pollen(11%), aspergillus(9%), cat/dog hair (18%).
Food allergens included potato (41%), peanut(25%), rice(25%), wheat(20%) and hazelnut(20%).
IgG autoantibodies directed against Ro-52(41%), AMA-M2(39%),PCNA(32%), SS-A(25%), ds-DNA(23%), Sm (23%) and 16% apiece for CENP-B, nRibonulear-P-protein, nucleosomes, 
histones(11%), and RNP/Sm, SS-A respectively 7%.
Patients fulfilled criteria for respiratory allergy, food allergy and autoimmunity. Allergic symptoms were unequivocal. No overt autoimmune conditions were noted. There was neither 
clinical interstitial lung disease nor association with liver enzyme abnormalities. There were significant differences in the C3 complement fraction (p>0.003), CD4+T lymphocytes 
(p>0.026) and haemoglobin (p>0.025). The high prevalence of anti-Ro-52, anti-AMA-M2, anti-PCNA and anti-dsDNA+Sm detection is intriguing and needs further investigation.

P.B.25.12
Epicutaneous allergen application induces allergen-specific IgG and T cell responses but not boosts of IgE production

R. Campana1, K. Moritz2, A. Neubauer3, H. Huber3, R. Henning3, K. Blatt4, G. Hoermann5, T. Brodie6, A. Kaider7, P. Valent4, F. Sallusto6, S. Wöhrl2, R. Valenta1; 
1Division of Immunopathology, Center of Physiology and Pathophysiology, Medical University of Vienna, Vienna, Austria, 2Division of Immunology, Department of Dermatology, Allergy 
and Infectious Diseases, Medical University of Vienna, Vienna, Austria, 3Biomay AG, Vienna, Austria, 4Division of Hematology and Hemostaseology, Department of Internal Medicine I, 
Medical University of Vienna, Vienna, Austria, 5Department of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 6Cellular Immunology Laboratory, Institute for Research in 
Biomedicine, Bellinzona, Switzerland, 7Center for Medical Statistics, Informatics and Intelligent Systems, Section for Clinical Biometrics, Medical University of Vienna, Vienna, Austria.

Allergen-specific immunotherapy (SIT) is the only allergen-specific and disease-modifying treatment for allergy but can induce side effects and suffers from inconvenient 
administration protocols. We have conducted a clinical trial using rBet v 1 and two hypoallergenic rBet v 1 fragments for epicutaneous administration (i.e., atopy patch testing) in 30 
adult subjects (15 birch pollen allergic patients suffering from AD, 5 birch pollen-related RC patients, 5 allergic patients without birch pollen allergy and 5 non-allergic individuals). 
Blood samples were collected before and 6-8 weeks after application and used to compare allergen-specific IgE and IgG antibody levels, T cell and cytokine responses. Epicutaneous 
administration of rBet v 1 and rBet v 1 derivatives leads to a significant boosting of allergen-specific T cell proliferation and IgG production mainly in APT-positive birch pollen 
allergic patients, but not IgE production. In these patients significant increases in skin-homing CLA+ and CCR4+ T cells were observed after allergen administration. No systemic side 
effects were observed. Our results demonstrate that epicutaneous application of recombinant allergens boosts allergen-specific T cell and IgG antibody responses and thus may be 
considered as a possible route for SIT.
Supported by the Austrian Science Fund (FWF) SFB project F4605, Vienna, Austria.

P.B.25.13
Hymenoptera venoms multi-sensitization in Brazilian patients

K. M. De Amicis1,2, A. S. Watanabe1, C. E. Galvao1, D. D. Figo1, J. A. Santos-Pinto3, M. S. Palma3, F. Castro1, J. Kalil1, F. Ferreira-Briza2, G. Gadermaier2, K. S. Santos1; 
1University of Sao Paulo, Sao Paulo, Brazil, 2University of Salzburg, Salzburg, Austria, 3UNESP, Sao Paulo, Brazil.

Introduction: Amongst European hymenoptera venom allergic patients, up to 59% is double sensitized to both Apis mellifera and Vespula ssp. Double sensitization involving Apis 
mellifera and Solenopsis sp. is rarely reported. Despite the great biodiversity of insects in Brazil where among wasps, Polistes sp. and Polybia paulista poses the major risk for allergic 
patients, the sensitization to more than two insect´s venom is not yet reported. In addition, Polybia paulista venom extract is commercially available neither for diagnosis nor therapy.
Materials and Methods: A group of Brazilian patients with anaphylactic reactions to hymenoptera venoms were tested by skin prick test (SPT), ImmunoCap and IgE ELISA. From 
those, nine patients sensitized to three or four venoms were selected for IgE western blotting (WB) with Polistes sp., Apis mellifera, Solenopsis sp. as well as Polybia paulista venom 
extract.
Results: Patients presented symptoms as urticaria, angioedema, bronchospasm and loss of consciousness. Sensitization was confirmed by SPT. IgE reactivity to Polistes sp., Apis 
mellifera and Solenopsis sp. was positive in 9/19 patients (47%) when tested by ImmunoCAP. Specific IgE ELISA showed the most frequent reactivity for P. paulista (13/19 - 68%) and 
Solenopsis sp. venom (12/19 - 63%), from those P. paulista presented higher magnitudes of IgE responses. In WB, patients recognized multiple bands in each venom extract. Apart 
from apparently homologous molecules, other IgE-reactive proteins were found.
Conclusions: This is the first report of multi-sensitization to hymenoptera venoms. Component-resolved analysis and CCD reactivity test may help to distinguish true double 
sensitization from cross-reactivity.

P.B.25.14
Th1/Th2 cytokine profiles in sera and mononuclear cell’s supernatants in mono- and polysensitization

H. Janaeva1, N. Riger2; 
1Clinical center “Planet of Health”, Urus-Martan, Russian Federation, 2Institute of Nutrition, Moscow, Russian Federation.

BACKGROUND: Th1/Th2 cytokine’s disbalance is the key factor in the pathogenesis of IgE-mediated allergic diseases. Multiple sensitivity to different allergens becomes a problem in 
achieving the effective immunotherapeutical results. The aim of this investigation was to study the level of gIFN, IL-18 and IL-4 in sera and cell’s culture supernatants of patients with 
monovalent pollen allergy and polyvalent allergy with hypersensitivity to ragweed allergens and house dust mites (HDM).
METHODS: The concentration of cytokines in sera and 48-hour’s supernatants of PBMC of patients with allergic rhinitis sensitive to ragweed pollen (17) and patients with polyvalent 
allergy to ragweed pollen and HDM (24) have been studied by ELISA method. The specific IgE antibodies were assayed by ELISA using recombinant allergens to ragweed pollen and 
HDM (Amb1, Der p1).
RESULTS: It have been shown that patients with polyvalent allergy the level of gIFN and IL-18 the were higher in 1.5 and 1.3 times, correspondingly in comparison to. In allergen-
induced cultures the production of cytokines by PBMC of polyvalent patients was more pronounced than in ragweed sensitive patients (p<0.05). In the same group the concentration 
of IL-4 was twice higher than in patients with monovalent pollen sensitivity.
SUMMARY: The study showed that sera and PBMC cytokine profiles differs in mono- and polysensitized patients. Multiple sensitization leads to the increase in the production of the 
main IgE-regulatory cytokines of Th1 as well as Th2 origin

P.B.25.15
Analysis of the inflammatory and allergic properties of moulds

P. Lehebel, M. Vincent, S. De Prins, G. Tima, G. Treutens, K. Huygen, O. Denis; 
Public Health Institute, Bruxelles, Belgium.

Introduction : Allergic asthma is a multi-factorial chronic lung disease which can be triggered by inhaled allergens such as house dust mite and moulds. In general, fungi trigger 
inflammatory protective responses through the generation of Th1/Th17 responses. Nevertheless, moulds can also induce Th2 responses in the lungs leading to the development of an 
allergic inflammation.
Here, the early activating properties of two common indoor moulds (Aspergillus fumigatus and Cladosporium sphaerospermum) have been investigated.
Materials and Methods : To define the cytokine profile induced by these two species, bone marrow-derived dendritic cells (BMDC) were stimulated overnight with mould spores. The 
inflammatory cell recruitment in the Bronchoalveolar Lavages (BAL) and the lung expression of cytokines were analysed in C57BL/6 mice chronically treated with these two moulds. 
In addition, bone marrow-derived dendritic cells (BMDC) pulsed in vitro with mould spores were transferred intranasally into mice. The BAL compositions and the lung cytokines were 
determined after a challenge with the spores.
Results : Both after a chronic treatment or after transfer of BMDCs, A.fum induces a stronger allergic inflammation as compared to C.sph. Moreover, A.fum spores led to a stronger 
production of TNF-α, IL-6 and IL-1α by BMDC than C.sph. In addition A.fum induces a strong production of IL-1b.
Conclusion : These results indicate that A.fum induces a stronger activation of BMDC than C.sph (production of cytokines and in vivo response). In addition, IL-1b induced by A.fum 
might be important for the allergic response triggered by this mould.
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P.B.25.17
Allergic asthma increases the susceptibility of mice to Brucella melitensis after intranasal infection

A. Machelart1, G. Potemberg1, F. Bureau2, J. Letesson1, E. Muraille1,3; 
1University of Namur, Namur, Belgium, 2University of Liège, Liège, Belgium, 3Université Libre de Bruxelles, Bruxelles, Belgium.

Brucella spp. are facultative intracellular bacterial pathogens responsible for brucellosis, a worldwide zoonosis that causes chronic febrile disease associated with potentially severe 
complications in humans. It is well established that control of Brucella infection in mice model requires a TH1 immune response. Identification of key factors regulating host resistance 
to Brucella or other pathogens is classically performed in immunologically healthy animals. This reductionist approach neglects that hosts frequently contract numerous pathologies 
and are never immunologically naive.
Asthma is a frequent TH2 mediated immunopathology induced by numerous environmental factors such as dust mite allergens. In order to characterize the impact of allergic asthma 
on the course of Brucella infection in mice, we induced asthma by repeated intranasal sensitization with house dust mites extract before intranasal infection with Brucella melitensis.
Our results demonstrate that allergic asthma decreases the control B. melitensis growth in lung of wild type BALB/c and C57BL/6 mice. This susceptibility is dependent on a TH2 
response as this phenomenon is not observed in STAT-6 deficient mice. We also observed that asthma-induced pulmonary susceptibility is greatly reduced in IL-10 deficient mice. We 
thus hypothesize that the TH2 asthma-dependent immune response leads to an immunosuppressive pulmonary environment, inhibiting locally the appropriate immune effectors 
against Brucella. Surprisingly, asthma-induced susceptibility is also present in IL-12 deficient mice, suggesting that IL-10 inhibits TH1 independent effector mechanisms required to 
control B. melitensis lung infection. These results open a new area of research concerning the factors favoring and controlling Brucella infection.

P.B.25.18
Do mast cells contribute to the development of house dust mite-induced allergic airway inflammation in mice?

E. Mendez-Enriquez1, A. Westin1, T. B. Feyerabend2, H. Rodewald2, J. Hallgren1; 
1Uppsala University, Uppsala Biomedical Center, Uppsala, Sweden, 2Division for Cellular Immunology, Deutsches Krebsforschungszentrum, Heidelberg, Germany.

Introduction. Allergic asthma is characterized by an influx of leucocytes into the airways and airway hyperresponsiveness (AHR). The number of lung mast cells (MCs) is increased 
in asthmatics and in mice subjected to experimental asthma. MCs express FcεRI; which binds IgE and upon crosslinking with antigens they release mediators associated with 
inflammation and AHR. Previous studies of the role of mast cells in allergic asthma used strains with default c-kit signaling creating MC deficiency and other abnormalities. We use 
a mast cell deficient strain with an insertion of Cre-recombinase into the mast cell Carboxypeptidase A3 locus (CPA3-Cre mice). CPA3-Cre mice also have a reduction in basophils but 
otherwise their immune system is normal. We will determine what features of house dust mite (HDM)-induced allergic airway inflammation that is dependent on MCs.
Material and Methods. Mice are given 50μg of HDM intranasally every three days, for a total of seven times. We analysed AHR and cells subpopulations in the lung and in 
bronchoalveolar lavage by flow cytometry.
Results. Preliminary data show that HDM treatment increase the number of lung MCs more than 5 times while the number of basophils double in wild type mice. CPA3-Cre mice show 
slightly reduced cellular infiltrates and a tendency to reduced AHR after metacholine challenge.
Conclusions. More experiments are needed before to conclude whether CPA3-Cre mice indeed have a reduced cellular infiltrate and impaired AHR. Our work is important to gain 
fundamental knowledge about the specific role of MCs in allergic asthma.

P.B.25.19
Stem cell factor and Interleukin-31 expression: Association with serum Immunoglobulin E antibody among atopic and non-atopic Egyptian patients with Bronchial Asthma

M. Moaaz; 
Medical Research Institute, Alexandria University, Alexandria, Egypt.

Bronchial asthma is a chronic inflammatory disorder, its prevalence continues to increase and it remains a significant cause of morbidity. The origins of the disease remain elusive. 
Recently, it has been reported that stem cell factor (SCF) and interleukin-31(IL-31) may play a major role in bronchial asthma. The aim of the current study was to validate the obscure 
associations of these two markers with the susceptibility to asthma and correlate them with serum immunoglobulin E (IgE) level and disease severity. The present study included 
160 Egyptian subjects who were divided into 75 atopic asthmatic patients, 35 non-atopic asthmatic patients and 50 normal subjects. After measuring disease severity, pulmonary 
function tests and serum IgE using total ELISA; RNA was isolated from peripheral blood mononuclear cells (PBMCs)to determine gene expression of SCF and IL-31 by real-time PCR. 
The levels of SCF mRNAs in atopic asthmatic patients PBMCs were significantly higher than those in control subjects (p=0.0001) and non-atopic asthmatics (p=0.0001).There was a 
high statistical significant difference also as regards IL-31 between Atopic asthmatics and controls (p=0.0001) and non-atopics (p = 0.014). There was a strong correlation between SCF, 
IL-31 (r = 0.827 and p = 0.0001**) and IgE in asthmatics(r = 0.543 and p = 0.0001**) (r = 0.443 and p = 0.0001**) respectively. A direct correlation between SCF, IL-31 and FEV-1/ FVC %, 
CRP and wheezing existed. These findings suggest that both SCF and IL-31 enhances IgE-mediated inflammation in bronchial asthma.

P.B.25.20
Interaction of fish and peanut allergens with intestinal and bronchial epithelial cells

T. Kalic1, C. Palladino1, I. Ellinger1, E. Waltl2, K. Ashjaei1, V. Niederberger2, H. Breiteneder1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria.

Background: Fish and peanut allergies are among the most dangerous food allergies. Symptoms occur by allergen exposure via gastrointestinal or respiratory tracts. Therefore, 
interactions of the allergens with epithelia play a pivotal role in the immune response which may be further modulated by food matrix components (such as lipids). We explored 
interactions of epithelial cells with the major Atlantic cod allergen Gad m 1, or a peanut allergen Ara h 1, with or without peanut lipids.
Methods: Caco-2 and 16HBE14o- cells were used as models for intestinal and bronchial epithelial cells, respectively. Confluent, polarized cells were treated with fluorescently labelled 
Gad m 1, Ara h 1, or the combination of Ara h 1 and peanut lipids. Labelled allergens were detected by confocal microscopy.
Results: Exposure of Caco-2 cells to Gad m 1, and 16HBE14o- cells to Gad m 1 and Ara h 1 resulted in interaction of the allergens with plasma membrane. Internalization of the 
allergens was not observed. Preliminary data suggest that the distribution of Ara h 1 in the membrane of 16HBE14o- cells changes after co-treatment with peanut lipids, indicating an 
effect of lipids on the allergen interaction with the cell membrane.
Conclusion: Fish and peanut allergens interact with plasma membrane of intestinal and bronchial epithelial cells, but are not internalized. This interaction may induce signalling in the 
cells and contribute to allergic sensitization and reaction.
Supported by the Austrian Science Fund grant SFB 4608 and the doctoral program W1248-B13.

P.B.25.21
Serum albumin - an important allergen also in processed meat products

P. Román-Carrasco1, C. Klug1, G. Augustin1, S. Quirce2, I. Swoboda1, W. Hemmer3; 
1FH Campus Wien, Vienna, Austria, 2Department of Allergy, Hospital La Paz, Madrid, Spain, 3FAZ-Floridsdorf Allergy Center, Vienna, Austria.

Pork is the most widely consumed meat in the world. Depending on the study, the prevalence of allergic reactions to pork varies in allergic individuals from 1.5% to 20%. Many pork 
meat allergic individuals display a concomitant allergy to cat dander and suffer from the so called pork-cat syndrome, due to a primary sensitization to cat serum albumin, which 
cross-reacts with the highly homologous pork albumin. A major part of pork meat is sold in a processed form. Cases of allergy to pork meat products have already been described, but 
the reasons for the allergic symptoms were not the pork meat itself, but molds on the surface of the processed product.
To analyze whether pork meat derived proteins can also induce allergic reactions in processed meat, IgE immunoblots using sera from pork meat allergic individuals were performed 
with different pork meat products (speck, salami, blood sausage, liver sausage, boiled ham and prosciutto) as well as raw, boiled and grilled pork meat. The sera recognized a 65 kDa 
protein in raw and grilled pork, in salami, prosciutto, speck, blood sausage and liver sausage, but not in boiled ham and boiled pork. Immunoblot inhibition experiments performed 
with porcine serum albumin showed that patients’ IgE antibodies recognized the heat-labile albumin in products that were smoked and pickled, but not in the boiled products. We 
thus show that pork meat allergic individuals can also be allergic to processed pork meat products and identified pork albumin as one of the allergens involved in such reactions.

P.B.25.22
Staphylococcus aureus derived protease induces Th2 driven airway inflammation in mice

A. R. Teufelberger1,2, S. Stentzel3, T. Maes4, G. Holtappels1, K. De Grove4, D. V. Krysko2, B. Bröker3, C. Bachert1, O. Krysko1; 
1Upper Airways Research Laboratory, Ghent University, Ghent, Belgium, 2Inflammation Research Center, Vlaams Instituut voor Biotechnologie, Ghent University, Ghent, Belgium, 
3Department of Immunology, University Medicine Greifswald, Greifswald, Germany, 4Laboratory for Translational Research in Obstructive Pulmonary Diseases, Ghent University, Ghent, 
Belgium.

Background: Asthma and CRSwNPs are Th2 driven chronic inflammatory diseases and often associated with the mucosal colonization of Staphylococcus aureus. This bacterium can 
secrete more than 1350 proteins, including enterotoxins, virulence factors and proteases. The serine protease like (Spl) proteins are secreted by S. aureus. Proteases can have an 
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allergy inducing capacity, as known from house dust mite or others.
Methods: An Spl protein (SplD) was repeatedly administered intratracheally in C57BL/6 mice and compared to control groups which received vehicle alone or ovalbumin. The cells and 
cytokines of lungs, BALF and lymph nodes were investigated and lung function was tested. SplD or OVA specific IgE were measured in the serum.
Results: The tested protease SplD caused an increased number of inflammatory cells, such as eosinophils in the lungs and T-cell activation accompanied by the increased release of 
IL-5, IL-33 and eotaxin, compared to the control groups. Activated T-cells of lymph nodes were also found to release Th2 cytokines in the SplD treated group. Additionally, the airways 
showed an increased goblet cell formation and mucus production and the mice developed bronchial hyperreactivity and produced SplD specific IgE. Importantly, SplD treated mice, 
deficient in the IL-33 receptor ST2, showed a strongly diminished lung eosinophilia and IgE formation.
Conclusions: We have demonstrated that SplD from S. aureus causes allergic asthma in mice via IL-33 activation. Due to the abundance of S. aureus this might explain the rising 
prevalence of allergies and could open new perspectives for the treatment of chronic inflammatory diseases.

P.B.25.23
Sensitivity and specificity of lymphocyte transformation test in assessment of hypersensitivity reactions following anticonvulsant usage

M. Mesdaghi1, Z. Karami2, Z. Chavoshzadeh1, M. Mansouri1, P. Karimzadeh3; 
1Department of immunology, Mofid children’s hospital, Shahid university of medical sciences, Tehran, Iran, Islamic Republic of, 2Department of immunology, School of medicine, Shahid 
university of medical sciences, Tehran, Iran, Islamic Republic of, 3Department of pediatric neurology, Mofid children’s hospital, Shahid university of medical sciences, Tehran, Iran, Islamic 
Republic of.

Background: Administration of anticonvulsant drugs (phenobarbital, phenytoin, carbamazepine and lamotrigine) is sometimes associated with hypersensitivity reactions. LTT 
(lymphocyte transformation test) can be a useful method for determination of the drug, which has caused the reaction. This study was done to evaluate the sensitivity and specificity 
of LTT in assessment of hypersensitivity reactions following anticonvulsant usage.
Methods: Twenty four patients with hypersensitivity reactions [drug reactions like Drug Rash and Eosinophilia with Systemic Symptoms (DISH/DRESS) and Stevens-Johnson 
Syndrome/Toxic Epidermal Necrosis (SJS/TEN)] following administration of anticonvulsant drugs and 24 patients, who had used anticonvulsant drugs without hypersensitivity 
reactions were included. Peripheral blood mononuclear cells were isolated. The cells were stimulated with drugs, PHA (Phytohaemagglutinin) as a mitogen and candida albicans as 
an antigen. Lymphocyte proliferation was measured using Brdu proliferation assay kit (Roche, Germany). The stimulation index (SI) was calculated by dividing OD of stimulated to 
unstimulated cells. SI more than 2 were considered as positive.
Results: Fourteen patients in the case group had positive LTT and 10 patients had negative LTT results, and 23 patients in the control group had negative LTT and 1 patient had a 
positive LTT. LTT had a sensitivity of 58.4% and specificity of 95.8% for determination of the drug that has caused drug hypersensitivity to anticonvulsants. LTT PPV for diagnosis of 
drug hypersensitivity was 93.3% and its NPV was 69.9%.
Conclusion: LTT has high specificity and good PPV and the positive results can be reliably taken into consideration for diagnosis of hypersensitivity reactions following administration 
of anticonvulsants.

P.B.26 Allergic Disorders - Part 2

P.B.26.01
In vitro studies of a novel, potent and selective PI3Kδ inhibitor: CPL-302-266

P. Turowski1, A. Bujak1,2, M. Sekular1, M. Dziachan1, M. Zagozda1, M. Wieczorek1, P. Gunerka1,3; 
1Innovative Drugs R&D Department, Celon Pharma S.A, Kielpin/Lomianki, Poland, 2Postgraduate School of Molecular Medicine, Warsaw Medical University, Warsaw, Poland, 3Department 
of Medical Biotechnology, Medical University of Lodz, Lodz, Poland.

Introduction: PI3K signaling plays a pivotal role in cellular functions including cell proliferation, survival, differentiation and migration. One of the PI3K isoforms named PI3Kδ is mainly 
expressed in immune cells and regulates several of their functions. PI3Kδ isoform is also regarded as an important pathological component of various blood cancers. Additionally, it 
is known that inhibition of PI3Kδ signaling may have beneficial effect in autoimmune and inflammatory diseases such as asthma, rheumatoid arthritis and psoriasis. The aim of this 
study was to develop and characterise a novel PI3Kδ inhibitor.
Materials and methods: Activity of CPL-302-266 was investigated by ADPGlo kinase assay. Western blot analysis was performed on lysates from Raji cells previously treated with 
inhibitor and stimulated with anti-IgM. Cell viability assay (ATPLite) was performed using WSU-NHL cells . Additionally, T-cells isolated from whole blood were incubated for 48h with 
CPL-302-266, and subsequent cytokine release was investigated by flow cytometry.
Results: We found that CPL-302-266 was potent inhibitor of PI3Kδ with IC50 of 6nM. It also showed more than 75 fold selectivity over PI3Kα, 1100 fold over PI3Kβ and 1200 fold over 
PI3Kγ I class subunits. Additionally, it proved its effectiveness in inhibition of AKT phosphorylation in Raji cells and in reducing proliferation of WSU-NHL cells in concentrations below 
100nM and 300nM, respectively. Moreover, our inhibitor reduced proinflammatory cytokines release from both polyclonally activated T-cells and IL-4-treated T-cells.
Conclusion: Our study described a novel PI3Kδ inhibitor that seems to be promising candidate for drug discovery for variety of inflammatory disorders.

P.B.26.02
Preconception immunization with OVA can influence offspring thymic γδT cells maturation down-regulating IL-17 production

M. G. de-Oliveira, F. R. Sgnotto, A. J. Duarte, M. N. Sato, J. R. Victor; 
Laboratory of Medical Investigation LIM 56, São Paulo, Brazil.

Background: Our group has been investigating the inhibitory mechanisms on offspring allergy inhibition induced by preconception immunization with allergen. In the present study 
we sought to verify if maternal immunization with OVA can influence the intra-thymic maturation of IL-17+ and IFN-γ+ γδT cells on offspring.
Materials and Methods: C57BL/6 female mice were immunized with OVA in Alum and boosted after 10 and 20 days. Immune or non-immune (control) females were mated and 
offspring thymocytes were evaluated by flow cytometry at 3 and 20 days old (d-o).
Results: Maternal immunization with OVA could not influence the frequency of intra-thymic γδT cells on offspring at 3 and 20 d-o. The evaluation of 3 and 20 d-o offspring thymic γδT 
cells cytokine production reveals reduced IL-17+ cells frequency without influence upon IFN-γ+ cells on pups from immune mothers compared to control group. Furthermore, maternal 
immunization could accumulate γδT cells at an intermediary maturation stage (CD25-CD24+) and reduce γδT cells at immature (CD25+CD24+) and mature (CD25-CD24-) stages on 
offspring at 20 d-o compared to control group. Corroborating results were observed on offspring spleen at 3 d-o with no effect upon γδT cells frequency or IFN-γ+ γδT cells but reduce 
IL-17+ γδT cells on pups from immune mothers compared to control group.
Conclusions: These results suggest that maternal immunization could reduce offspring maturation of IL-17 producing γδT cells. Considering that IL-17+ γδT cells can migrate to 
inflamed tissue augmenting an allergic reaction it’s possible that the reduction of this population collaborate with offspring allergy inhibition.

P.B.26.03
Isolation and characterization of SSEA-1+ pulmonary stem/progenitor cells for treatment of allergic asthma

C. Chiu1, B. Chiang1,2; 
1Graduate Institute of Immunology, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, 
Taipei, Taiwan.

Introduction: Asthma is characterized by chronic airway inflammation and hyperresponsiveness (AHR). Little is known about the role of pulmonary stem cells (PSCs) in allergic airway 
inflammation.
Material and Methods: To identify and investigate the role of PSCs population in the bronchial epithelium of neonatal mice, we developed an enzyme-based digestion method to 
obtain single-cell suspension from lung tissues. Characterization of PSCs was done using flow cytometry, real-time PCR, immunofluorescence staining, confocal microscopy, and 
scanning electron microscopy. The effects of SSEA-1+ PSCs was studied in an in vivo model of ovalbumin-induced allergic inflammation and an in vitro model of cell-based regulation 
using flow cytometry, ELISA, real-time PCR, and immune-blotting. Single-cell suspensions derived from neonatal lung tissue included populations that expressed either SSEA-1+ or 
Sca-1+.
Results: The SSEA-1+ PSCs were highly prevalent in neonatal mice, and they were rare in adult mice. Enriched SSEA-1+ PSCs had the ability to differentiate into pneumocytes and 
tracheal epithelial cells. CCSP (Clara cell secretory protein) levels were increased in SSEA-1+ PSCs compared with SSEA-1- pulmonary cells. Transplantation of SSEA-1+ PSCs reduced 
AHR and airway damage in asthmatic mice by decreasing eosinophil infiltration, inhibiting chemokines/cytokines production, increasing regulatory T cells, and preserving the level of 
CCSP.
Conclusions: Here, we demonstrated that neonatal SSEA-1+ PSCs play an immunomodulatory role in the progression of asthma by reducing lung damage and inhibiting inflammatory 
responses. Further understanding the molecular mechanisms of neonatal SSEA-1+ PSCs might shed light on exploring the novel therapeutic approaches for airway inflammation.
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P.B.26.04
Delayed type hypersensitivity reactions to subcutaneously applied anticoagulants

K. Syre´, A. Zbyszewski, T. Kinaciyan; 
DIAID, Dept. of Dermatology, Medical University of Vienna, Vienna, Austria.

Introduction: Low molecular weight heparins (=LMWH) are frequently used drugs, causing delayed type hypersensitivity reactions (DTHR) at the injection site and being highly cross-
reactive with each other. Material and Methods: We retrospectively analyzed data of 52 patients tested for LMWH hypersensitivity. Data was evaluated regarding the culprit drug/s, 
reaction type, age, gender and atopy. Further, diagnostic test results were reviewed for their clinical relevance and reliability. Results: Intradermal tests with late reading were twice as 
much sensitive as patch testing. Enoxaparin was the most common causative LMWH, followed by Dalteparin and cross-reacted most commonly and participated together at different 
patterns of cross-sensitivity in 62%. In 2 patients a cross-reactivity between 6 tested preparations were found, in 3 cases cross-reactivity extended over 5, in 9 over 4 in 5 over 3 and 
in another 5 cases over 2 LMWH. Mono-sensitivity was found only in 3 cases. There was a significant difference in gender regarding DTHR or cross-reactivity between LMWH. In men 
only in 25% a cross-reactivity against two or more LMWH has been detected whereas in women in 50%. No patients suffered from atopic dermatitis, 39% showed another atopic 
disease or had an atopic background.
Conclusions: Female gender and advanced age are risk factors for localized DTHR to LMWH and for high frequency of cross-reactivity. The very extensive cross-reactivity in some 
patients makes it difficult to find an individual safe alternative.

P.B.26.05
The role of GSTM1 and GSTT1 gene polymorphisms in bronchial asthma

M. Castro1, A. Matos2, M. Lourenço2, J. Ferreira2, M. Bicho2; 
1Immunoallery Department-CHLN, Lisbon, Portugal, 2Genetic Department, Lisbon Medical School, Lisbon, Portugal.

Background: Phase II detoxification enzymes, associated with an increasing risk for asthmatic disease have been demonstrated to be linked to functional polymorphisms of GST 
enzymes , in particular, GSTM1 and GSTT1 null polymorphisms. Material and Methods:For GSTM1 we analyzed a group of: asthmatic patients (n= 60) compared with a control group 
(n=82); the polymorphisms were analyzed by Multiplex-PCR . For GSTT1 we analyzed a group of: asthmatic patients (n= 60) compared with a control group (n=82); the polymorphisms 
were analyzed by Multiplex-PCR. Control of asthma with ACQ7 and PAQLQ. Statistical analysis with PASW version 18 establishing a significance level of p< 0.05. Results: In asthmatics 
the genotype frequencies of GSTM1*0 were : 30(50%) and GSTM1+ were : 30(50%); in the control group the genotype frequencies of GSTM1*0 were : 45 (55%) and GSTM1+ were 
: 37(45%). There are no differences in the frequencies of genotypes between asthmatics and controls(p>0.05). In asthmatics the genotype frequencies of GSTT1*0 were : 28(47%) 
and GSTT1+ were : 32(53%); in the control group the genotype frequencies of GSTT1*0 were : 26 (32%) and GSTT1+ were : 56(68%). There are no differences in the frequencies of 
genotypes between asthmatics and controls(p>0.05). Conclusion: Although we didn’t find any statistical differences between groups we think that it might be related with sample size 
limitations,because the observed frequencies of null homozygous in asthmatics for GSTM1 (50%) and GSTT1 (47%), don´t fell into the range of values registered in other Caucasian 
populations for GSTT1(GSTM1: 35-60% and GSTT1: 15-30% ).

P.B.26.06
Inducible nitric oxide synthase polymorphism in asthmatic patients

M. Castro1, A. Matos2, R. Prabhudas2, F. Joana2, A. Gil2, M. Bicho2; 
1ImmunoAllergy Department-CHLN, Lisbon, Portugal, 2Genetic Department, Lisbon Medical School, Lisbon, Portugal.

Aim of the study:Analyze the association between inducible nitric oxide synthase (iNOS) gene polymorphism iNOS: rs 2297518; with asthma severity when compared with a control 
group .Material and Methods:Asthmatics(n= 100)were compared with a control group(n=72); the polymorphisms were analyzed by PCR-RFLP. Control of asthma assessed by ACQ7 
and PAQLQ. Statistical analysis with PASW version 18 ;a significance level of p< 0.05. Results: Mean age of 100 asthmatics: 38.1±18.6 years(7 - 86 years); 65 females and 35 males 
.Mean age of control-group (n=72) was 41.68±11.71 years (19 - 69 years); 25 females and 47 males. In asthmatics the frequencies of Allele C 0.81 and of Allele T 0.19; in controls: 0.92 
and 0.08 respectively. There is statistical difference between these groups (p=0.003).Being the allele T more frequent in asthmatics. Genotypes in the asthmatics- CC: 66%; CT: 30%; 
TT: 4%; in control group- CC: 86.1%; CT:12.5%; TT: 1.4%. There is statistical difference between these groups (p=0.010). When we associate genotypes (CC vs CT+TT; p = 0.003), 
the genotypes who express allele T were more frequent in the asthma-group.The risk (OR) associated is 3.338 (CI 95% [1.524 - 7.313], (p =0.003).In asthmatics, there is no statistical 
differences in genotype frequencies (p>0.05) between: atopics and non atopics; controlled and uncontrolled asthma; males and females; and in the different age-groups. Conclusion: 
With this results we might conclude that iNOS polymorphism rs 2297518, is a risk factor for asthma, we also concluded that the genotypes who express the allele T are more prevalent 
in asthmatics.

P.B.26.07
The role of Lelp-1 polymorphism in asthmatic patients

M. Castro1, M. Westerling2, A. Matos2, A. Gil2, J. Ferreira2, M. Bicho2; 
1ImmunoAllergy Department-CHLN, Lisbon, Portugal, 2Genetic Department, Lisbon Medical School, Lisbon, Portugal.

Background: This EDC gene encodes a late cornified envelope-like prolin-rich protein and the (SNP) rs7534334, a intron variant on gene of LELP1 might be related with atopy. Material 
and Methods: Asthmatics (n= 131) compared with a control group (n=102); PCR-RFLP. Control of asthma assessed by (ACQ7 and PAQLQ). PASW version 18 and a significance level of 
p< 0.05. Results: 131 patients and 102 controls. In the asthmatics there are 84 females and 47 males; in the controls there are 34 females and 68 males . The mean age of asthmatics 
was 38.04 ± 19.24 years (7 - 86 years).The mean age the controls was 43.14 ± 11.15 years (19 - 64 years). In asthmatics the frequencies of allele C were 67% and allele T: 33%. In control 
group, the frequencies of allele C were 62% and for allele T : 38% . There is no statistical differences between these groups (p>0.05).Genotypes in asthmatics were: CC: 45.8%; CT:42 
%; TT: 12.2% and for control group: CC: 39.2%; CT: 46.1%; TT: 14.7%. There is no statistical difference between these groups (p>0.05).When we associated CT+TTvsCC( p=0.382) 
and CC+CTvsTT(p=0.718) in asthmatics vs controls there are no statistical differences between these groups (p>0.05).There are no differences in the frequencies of genotypes in 
the asthmatic-group, by being allergic/non-allergic; controlled/uncontrolled asthma; gender and by age-group(p>0.05). Conclusion:There is not a significant evidence, that LELP1 
polymorphism (rs7534334) could be a genetic marker for atopic asthma (p>0.05).

P.B.26.08
The role of myeloperoxidase gene promoter region polymorphism in asthma

M. Castro1, A. Matos2, R. Prabhudas,2, J. Ferreira2, A. Gil2, M. Bicho2; 
1ImmunoAllergy Department-CHLN, Lisbon, Portugal, 2Genetic Department; Lisbon Medical School, Lisbon, Portugal.

Aim :Analyze the association between SNP in the MPO promoter region of the gene, −463G>A (rs2333227) with asthma severity when compared with a control group and its relation 
with MPO levels.
Material and Methods:Asthmatics (n= 90) compared with controls (n=65); PCR RFLP . MPO levels determined by ELISA kit. Control of asthma by ACQ7 and PAQLQ. PASW version 18 
establishing a significance level of p< 0.05. Results: We analyzed MPO gene polymorphisms and levels in 90 patients and 65 controls.In asthmatics the frequencies of allele A were 
51.1% and allele G: 48.9%. In controls allele A were 30,8% and allele G : 69,2% (p=0.000); being allele A more frequent in asthmatics and Allele G in controls . Genotypes in asthmatics 
were: GG: 17.8%; AG:62.2 %; AA: 20% and for control group: GG: 47.7%; AG: 43.1%; AA: 9.2% (p=0.000).
There are differences in MPO levels by genotypes(p=0.000)in asthmatics. We also find differences when we compare MPO levels between (GGvs AG+AA .
There are no differences in MPO levels by genotypes (p=0.393) in the control group.
When we associate the MPO genotypes (AA + GA vs GG), we find significant differences between asthmatics and controls (p=0.000). There are differences in MPO levels by gender 
in asthmatics (p=0.038) and in control group (p=0.000). Conclusion:The frequencies of polymorphism in the MPO promoter region of the gene, −463G>A were statistical different 
between asthmatics and controls.We also concluded that in asthma, GG genotypes had higher levels of MPO and that levels of MPO are also associated with gender.

P.B.26.09
The role of methylenetetrahydrofolate reductase polymorphism in asthmatic patients

M. Castro1, M. Westerling2, A. Matos2, A. Gil2, J. Ferreira2, M. Bicho2; 
1ImmunoAllergy Department-CHLN, Lisbon, Portugal, 2Genetic Department; Lisbon Medical School, Lisbon, Portugal.

Background: The Methylene tetrahydrofolate reductase (MTHFR) gene C677T (rs1801133) polymorphism could induce hypomethylation in asthma.
The purpose of the present study was to investigate a the association between MTHFR 677C>T polymorphism and severity of asthma.
Material and Methods:Asthmatics(n= 139) were compared with controls (n=34); PCR-RFLP. Control of asthma assessed ACQ7 and PAQLQ. PASW version 18 and significance level of p< 
0.05.
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Results: In asthmatics there are 90 females and 49 males; in controls there are 12 females and 22 males . The mean age of asthmatics was 38.04 ± 18.94 years (7 - 86 years).Mean age 
of the controls was 42.21 ± 12.11 years (20 - 64 years).
In asthmatics the frequencies of allele C were 69% and allele T: 31%. In controls, the frequencies of allele C were 65% and for allele T : 35% . There is no statistical differences between 
these groups (p>0.05).Genotypes in asthmatics were: CC: 48.9%; CT:39.6 %; TT: 11.5% and for controls: CC: 47.1%; CT: 35.3%; TT: 17.6%. There is no statistical difference between 
these groups (p>0.05). When we associate CT+TTvsCC(p>0.05) and CC+CTvsTT(p>0.05) in asthmatics vs controls there are no statistical differences between these groups .
There are no differences in the frequencies of genotypes in the asthmatic-group, by being allergic/non-allergic; controlled/uncontrolled asthma; gender and by age-group(p>0.05).
Conclusion: Although we didn’t find any statistical differences between groups we think that it might be related with sample size limitations, and that the susceptibility to high or low 
methylation state must be evaluated before asthma therapy.

P.B.26.10
Substance P alleviates the symptoms of TNCB-induced allergic contact dermatitis in NC/Nga transgenic mice

H. Choi1, M. K. Shin2, E. Chung1, Y. Son1,3; 
1Department of Genetic Engineering, College of Life Science and Graduate School of Biotechnology, Yong In, Seoul, Korea, Republic of, 2Department of Dermatology, Kyung Hee University 
Hospital, Seoul, Korea, Republic of, 3Kyung Hee Institute of Regenerative Medicine, Seoul, Korea, Republic of.

Chronic allergic inflammation may be caused by continuous exposure to extrinsic allergens and itch-induced scratching, which worsens the skin lesion. In this study, topical treatment 
with Substance P (SP) on the skin of 2,4,6-trinitrochlorobenzene (TNCB)-induced allergic contact dermatitis in NC/Nga mice similar to human atopic dermatitis (AD) like-skin 
markedly reduced typical symptoms such as skin dermatitis, water loss, and scratching.
SP treatment reduced the levels of inflammatory cytokines such as tumor necrosis factor-α (TNF-α), thymic stromal lymphopoietin (TSLP), and thymus and activation-regulated 
chemokine (TARC), the activation of mast cells. Moreover, SP restored normal skin architecture by decreasing Ki-67-positive proliferating cells to the basal cell layer and abnormal-
type keratins (K) as well as the expression of K6, K16, and K17, and reconstituting the basement membrane and collagen deposition.
In conclusion, alleviation of AD symptoms was accompanied by reduced allergic and cutaneous inflammation, restoration of normal skin architecture. Overall, SP may be considered
a potential medication for AD-skin in allergic contact dermatitis.
This work was supported by the Korean Health Technology R&D Project, Ministry of Health & Welfare, Republic of Korea (HI13C1479) given to Prof. Youngsook Son.

P.B.26.11
Differential expression of Toso in moderate/severe and mild persistent allergic rhinitis and their possible correlation with clinical characteristics

A. Pirayesh, H. Shirzad, S. shahsavan; 
Cellular and Molecular Research Center, Shahrekord University of Medical Sciences, Shahrekord, Iran, Shahrekord, Iran, Islamic Republic of.

Objective: There is a controversy as to whether Toso functions as to inhibit Fas -induced apoptosis or bind IgM. we aimed to determine the role of Toso expression in human inferior 
turbinate mucosa in the pathophysiology of allergic rhinitis.
Methods: The local expression of Toso in patients with moderate/severe (M/S) persistent allergic rhinitis (PAR) (n=30), mild AR (n=30) and healthy control (n=30) were assessed by Real-
time PCR and immunohistochemistry. The mean number of Toso and Fas positive cells and eosinophils per field were counted. Total serum immunoglobulin E (IgE) levels, and blood 
eosinophil count. The severity of nasal symptoms was graded, in which three nasal symptoms (i.e., sneezing, rhinorrhea, and nasal congestion) were rated on a 4-point scale from 0 to 
3.
Results: The gene expression levels of Toso were increased in nasal mucosa of patients with PAR nasal mucosa compared with healthy nasal mucosa (P < 0.05). Immunohistochemical 
staining showed that the expression of Toso were up-regulated in patients with M/S PAR compared with mild PAR and healthy control (p<0.05). There was a positive correlation 
between the number of Toso positive cells and total nasal symptom score (R=0.431; P<0.05), degree of eosinophil infiltration (R=0.415; P<0.05), blood eosinophil counts 
(R=0.371;P0.05). There was a negative correlation with Toso positive cells and Fas positive cells(R=-0.423;P<0.05).
Conclusion: The present study provides evidence that Toso expression in the nasal mucosa is associated with the pathophysiology of AR, including disease severity and clinical 
characteristics moreover our result show that Toso maybe inhibits Fas expression.

P.B.26.12
Lipids from peanut reduce Ara h 1-induced TNF-α production in MoDCs of donors without peanut allergy

C. Palladino1, B. Gepp1, S. Sirvent2, A. Angelina2, M. Bublin1, C. Radauer1, N. Lengger1, T. Eiwegger3, O. Palomares2, H. Breiteneder1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Department of Biochemistry and Molecular Biology, School of Chemistry, 
Complutense University of Madrid, Madrid, Spain, 3Department of Paediatrics and Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

Introduction: Ara h 1, 7S globulin seed storage protein from peanut (Arachis hypogaea), is a major plant food allergen. Several plant and animal allergens were reported to bind lipids 
from their sources. Certain lipids were described to influence the NF-kB pathway and to modulate the production of pro-inflammatory cytokines. We aimed to investigate the role of 
peanut lipids together with Ara h 1 in the interaction with monocyte-derived dendritic cells (MoDCs).
Materials and Methods: Ara h 1 was purified from commercially available roasted peanuts by standard chromatographic methods. Extraction of total lipids from peanut was 
performed using the chloroform/methanol method. MoDCs were generated from PBMCs of donors without peanut allergy. MoDCs were treated with peanut lipids and Ara h 1. In 
addition, TLR-4 was blocked via a TLR-4 neutralizing antibody. TNF-α levels in the supernatants of MoDCs were determined by enzyme-linked immunosorbent assay.
Results: Ara h 1 induced a moderate production of TNF-α in MoDCs of the majority of donors. Peanut lipids reduced TNF-α levels in response to Ara h 1 stimulation by 40%. Blocking of 
TLR-4 reduced the production of TNF-α-induced by Ara h 1 or peanut lipids.
Conclusions: We observed that peanut lipids act on the inflammatory process decreasing Ara h 1-induced TNF-α production in MoDCs of non-allergic donors. This inhibitory effect 
might involve TLR-4 and its downstream signalling pathways.
Funded by the Austrian Science Fund Doctoral Program MCCA W 1248-B13.

P.B.26.13
Transcriptome profile of the maturing murine lung and susceptibility for allergic airway disease

R. M. Grychtol, R. Sherburn, J. Vasiliou, A. Filia, M. Lovett, S. Saglani, C. Lloyd; 
Imperial College, London, London, United Kingdom.

Introduction: Recent data indicates an age-dependent relationship between exposure of the maturing lung and immune system to allergens and the inception of asthma. Neonatal 
mice intranasally exposed to allergen from the 3rd day of life onwards develop allergic airways disease (AAD) in the same manner as 28 day old mice. However, AAD does not develop 
mice exposed to allergen from the 14th day of life. To further explore the age-dependent susceptibility for AAD, we performed RNA-Seq analysis of the maturing lung.
Methods: RNA was extracted from whole lung homogenate from naïve Balb/c mice aged 3 days (n=3), 14 days (n=3) and 28 days (n=2). Sequencing was performed using the Illumina 
HiSeq 2000 platform. Genes with a fold change of 1.8 and a p-value <0.05 were considered differentially expressed.
Results: 2180 genes were differentially expressed between the 3 time points. The most abundant and most differentially expressed genes were associated with alveolarization and 
extracellular matrix remodelling (Dlk1, Mgp, Frem1, Mdk, Lamb1, Cdh11 Fstl1, Gas1) and genes indicating a changing composition of immune cells (Ngp, Tpsb2, AW112010). Gene 
enrichment analysis for genes differentially expressed between day 3 and day 14 showed annotations for cell cycle processes and undifferentiated cells of both mesenchymal as well 
as haematopoietic origin.
Conclusion: RNA-Seq of the developing murine lung revealed differentially expressed genes important for lung growth and a changing immune composition of the lung. We 
hypothesise that alveolarization requires a specific immune environment which might also influence susceptibility for AAD.

P.B.27 Tumor Immunity - Part 2

P.B.27.01
Isolation and characterization of lymphocytes and fibroblasts from the skin of mycosis fungoides patients

B. Beksaç1,2, G. Gunaydin2, D. Guc2; 
1Gazi University Faculty of Medicine Department of Dermatology, Ankara, Turkey, 2Hacettepe University Cancer Institute Department of Basic Oncology, Ankara, Turkey.

Introduction: Mycosis fungoides (MF) is the most common primary cutaneous T-cell lymphoma. It usually consists of atypical CD3+CD4+CD8- T-lymphocytes. The interaction between 
malignant cells and their microenvironment affects tumoral expansion and progression. Cancer associated fibroblasts, a component of tumor microenvironment, are activated 
fibroblasts supporting tumor progression. In this study, we aimed to isolate and characterize malignant lymphocytes and fibroblasts from lesional and normal skin of MF patients.
Materials and Methods: Patients with untreated MF were included. After obtaining written consent, a skin biopsy was taken. Tissue samples were divided into 1-2mm pieces and 
4-6 pieces were placed in each well of 12-well plates. For the lymphocyte culture, explants were cultured in RPMI 1640 medium containing 10% human AB serum, 1% L-glutamine, 
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1% penicillin/streptomycin, 20mM HEPES and varying doses of IL-2. For fibroblast culture, high glucose DME medium containing 10% FBS, 1% L-glutamine and 1% penicillin/
streptomycin was used. The lymphocytes and the fibroblasts were characterized through flow cytometry and immunocytochemistry, respectively.
Results: The first fibroblasts appeared in 1-2 weeks and the first lymphocytes in 2-3 weeks. We failed to obtain fibroblasts from explants cultured in RPMI 1640 medium. IL-2 doses over 
500U/mL were necessary to isolate lymphocytes from skin explants.
Conclusions: High glucose DMEM is a better culture medium than RPMI 1640 for isolating fibroblasts from skin. For lymphocyte isolation from lesional skin, at least 500U/mL IL-2 
needs to be added to the explant culture. We aim to investigate the effects of normal and cancer associated fibroblasts on lymphocytes.

P.B.27.02
Rapid dissemination of RET-transgene driven melanoma in the presence of Non-Obese Diabetic alleles : critical roles of Dectin-1 and Nitric-Oxide Synthase type 2

E. Dabbeche1,2, L. Krause1,2, M. Kato3, A. Prévost-Blondel1, H. J. Garchon1,2; 
1Cochin Institute, University Paris Descartes, INSERM U1016, Paris, France, 2University of Versailles Saint-Quentin, INSERM U1173, Montigny-le-Bretonneux, France, 3Unit of Environmental 
Health Sciences, Chubu University, Aichi, Japan.

Introduction: Mice transgenic for the RET oncogene provide a remarkable model for investigating the mechanisms underlying the promotion and the development of melanoma 
tumors. In this model, as in human melanoma, vitiligo is associated with improved prognosis. We inferred that RET-transgenic mice with the autoimmune-prone non-obese diabetic 
(NOD) genetic background should be protected against melanoma development.
Materials and Methods: We bred (NODxB6) F1 mice and backcrossed them onto NOD mice. Very unexpectedly, F1 mice and mice at subsequent generation of backcrossing showed 
marked acceleration of tumor development, in particular with a more frequent and an earlier extension of the tumors from the primary ocular site.Then, we investigated whether 
changes in the immune system could explain this accelerated evolution of tumors.
Results: In close relation with this severe tumor evolution, we observed a profound drop in Dectin-1 expression on granulocytic myeloid cells correlating with an up regulation of the 
CD4+Foxp3+ T regulatory cell subset and of the CD8+IFNγ T cell population. Interferon-γ is a major inducer of the type 2 nitric-oxide synthase (NOS2) gene whose NO products are 
known to be tumorigenic. Germline inactivation of the NOS2 gene was associated with a dramatically improved survival, tumor prognosis and a restoration of Dectin-1 expression.
Conclusions: These observations highlight the NOD strain as a new model to investigate the role of the immune system in the host tumor relationship and point to Dectin-1 and NO 
production as promising therapeutic targets.

P.B.27.03
Regulatory T cells and myeloid-derived suppressor cells in patients with peptic ulcer and gastric cancer

A. Ajami1,2, M. Tehrani1, H. Mesali1, Z. Rajabian1, V. Hosseini1; 
1Mazandarn University of Medical Sciences, Sari, Iran, Islamic Republic of, 2Molecular and Cell Biology Research Center, Sari, Iran, Islamic Republic of.

Background: To clarify the effect of Myeloid-Derived Suppressor Cells (MDSCs) and regulatory T Cells (T regs) in pathophysiology of dyspeptic disorders and gastric cancer, the 
number of these two cells in patients with non-ulcer dyspepsia (NUD), peptic ulcer disease (PUD), and gastric cancer (GC) were compared.
Materials and methods: Patients with dyspepsia were selected and divided into three groups of NUD, PUD, and GC according to their endoscopic and histopathological examinations. 
Helicobacter pylori infection was diagnosed by rapid urease test and histopathology. The number of peripheral blood CD4+CD25+FoxP3+ Tregs and CD14+HLA-DR- MDSCs were 
measured in all patients, by flow cytometry. The number of FoxP3+ regulatory T cells was also determined by immunohistochemistry (IHC).
Results: Twenty two patients with NUD, 25 with PUD, and 27 with GC were enrolled in this study. The percentage of peripheral blood Treg cells in both PUD )0.81±0.39, p<0.001) and 
GC groups )0.98±0.65, p<0.001) were significantly higher than in NUD group (0.46±0.10). These results were also confirmed by IHC. A significant increase in the percentage of MDSCs 
in patients with PUD )0.73±0.19, p<0.001) and GC )0.73±0.16, p<0.001) compared to NUD group )0.46±0.16) was also observed. There was no difference in percentage of these two 
cells between the PUD and GC groups. The increase of T regs and MDSCs in two groups of PUD and GC was not significantly correlated.
Conclusions: Increased number of MDSCs and T regs may contribute in the pathogenesis of PUD and GC.

P.B.27.04
Evaluation of the cytotoxic activities of CD8+ T Lymphocytes and NK cells in patients with non-small cell lung cancer

B. Eryasar1, E. Cetin Aktas1, U. Kucuksezer1, N. Akdeniz1, A. Yilmaz1, A. Turna2, G. Deniz1; 
1Istanbul University, The Institute of Experimental Medicine (DETAE), Department of Immunology, Istanbul, Turkey, 2Istanbul University, Cerrahpasa Medical School, Department of Thoracic 
Surgery, Istanbul, Turkey.

Background. Non-small-cell lung cancer (NSCLC) patients with high survival are in StageIA (T1N0M0), though one-third die within 5 years following diagnosis. Indicators else than 
classic TNM staging are required. NK cells show MHC-independent, while CD8+ T-cells show MHC-dependent cytolytic responses against tumors. Surface expression of CD107a on 
both cells are correlated with cytotoxic activity. In this study, cytotoxic and regulatory roles of NK and CD8+ T cells were investigated in NSCLC patients.
Methods. Newly diagnosed NSCLC patients on T1-T3N0M0 stage before therapy (n=4,mean age 62±12 years) and healthy controls (n=6,mean age 45±13 years) were enrolled to study. 
PBMCs were isolated and incubated with K562 cells at a 1:10 (target:efector) ratio and unstimulated (US) conditions for 4 hours. CD107a expressions of NK and CD8+ T-cell subgroups 
(CD8dim and CD8bright) were analyzed by flow-cytometry.
Results. In NSCLC patients, CD107a expression of NK and CD8dim T cells were significantly decreased in K562-stimulated conditions,but in US conditions only CD107a+CD8dim T cells 
were significantly decreased (p=0,038, p=0.010 and p=0.019). Only in healthy subjects, K562 cell mediated stimulation were elevated CD107a expression on NK and CD8+ T cell subsets 
(p=0.028). Cytotoxicity of CD8dim T cells was higher than CD8bright subgroup in both groups (p=0.03 in NSCLC and p=0.002 in control).
Conclusions: Our findings indicate that CD8dim population might play primary role in cytotoxic functions. The declination of cytotoxic responses of NK cells and CD8dim T cells in 
lung cancer patients,indicated by decrease of CD107a levels,might clarify immunological aspects of lower survival rates in patients with NSCLC.

P.B.27.05
Natural killer (NK) cells in tumor microenvironment inhibit the differentiation of Th1 and Th17

G. Lal, S. Paul; 
National Centre for Cell Science, Pune, India.

Introduction: Cytotoxic activity of the NK cells controls the tumor growth. Growth of melanoma were reported even in the presence of NK cells. We hypothesized that tumor NK cells 
inhibit the differentiation of effector Th1 and Th17.
Methods: Tumor was induced by subcutaneous injection of B16F10 melanoma cells (1X106 cells/mouse) in the C57BL/6 mice. NK cells were depleted by intravenous injection of anti-
NK1.1 mAb(clone PK136).
Results: CD11b+CD27+CD3-NK1.1+ cells were selectively recruited in the tumor as early as day 5 of tumor cell injection. Tumor infiltrating NK cells showed significantly reduced 
expression of activating receptors NKG2D, Ly49D and Ly49H, and increased inhibitory receptors NKG2A and Ly49A compared to spleen and lymph nodes. Tumor infiltrating NK cells 
at day 13 showed increased expression of CCR2, CXCR4, IL-6 and IL-10 mRNA expression, and decreased perforin, IFN-γ and IL-21 mRNA expression compared to splenic NK subsets. 
Compared to spleen, tumor infiltrating NK cells showed decreased IL-21R, IL-6Rα, IFN-γR, CD122 and CD25 expression, and also reduced in vitro cytolytic function. Depletion of NK 
cells promoted the differentiation of Th1 and Th17 in spleen, lymph node and tumor, and enhanced the tumor growth. Compared to splenic NK cells, purified tumor infiltrating NK cells 
inhibited the expression T-bet and RORγτ in the naïve CD4+CD25- T cells.
Conclusions: These results suggest that inflamed tumor microenvironment selectively recruits a specific subset of NK cells, and prevents the differentiation of effector Th1 and Th17. 
Understanding NK cell function in the tumor microenvironment will help to design better anti-tumor therapeutic strategies.

P.B.27.06
A low NK cell count and a high percentage of CD8+CD38+ cells are peripheral blood markers of PTLD

V. Morel1, S. Choquet1, M. Moussali2, I. Mauger3, C. Lebbe4, C. Frances5, V. Leblond3, B. Autran1, G. Carcelain1, A. Guihot1; 
1INSERMU1135, Paris, France, 2AP-HP Pitié Salpetriere, Paris, France, 3AP-HP, Pitié Salpetriere, Paris, France, 4AP-HP, hôpital St. Louis, Paris, France, 5AP-HP, hôpital Tenon, Paris, France.

Background: Post-transplant lymphoproliferative diseases (PTLD) are frequent after transplantation, and are mostly EBV positive. We aimed to explore the PTLD immune 
pathogenesis and to identify potential immune predicting factors of the disease.
Methods: Eleven PTLD patients [77% EBV+, who underwent kidney (4), liver(3), HSC(3) or cardiac(1) transplantation 4 years ago] were included before any decrease of 
immunotherapy or chemotherapy, and were compared to eleven patients with Kaposi sarcoma [KS, who underwent kidney (9) or liver(2) transplantation 3.5 years ago]. A lymphocyte 
phenotyping was performed by multiparameter flow cytometry on a fresh blood sample.
Results: A CD4 and a CD8 T cell lymphopenia was observed in both PTLD and KS groups (median cell counts: CD4: 230 and 207/mm3; CD8: 249 and 354/mm3, respectively). The NK 
(CD3-CD56+/-16+ cells) cell count was significantly lower in the PTLD group than in the KS group (median 55 vs 177/mm3, p=0.008). A skewed T cell differentiation was observed in 
both group, with a naïve cell-depletion, and enrichment in CD4+CCR7-CD45RA- TEM cells and in CD8+CCR7-CD45RA+ TEMRA cells. The percentage of CD8+CD38+ activated T cells 
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was significantly higher in the PTLD group (median 69 vs 18 %, p<0.001), as well as the percentage of CD8+HLA-DR+CD38+ activated T cells (median 44 vs 15 %, p=0.016).
Conclusion: A low NK cell count and a high percentage of CD38+ and HLA-DR+CD38+ CD8 T cells are peripheral blood markers of EBV+ PTLD. These results indicate there might be a 
place for NK cell counts and CD8 activation measurements during post-transplantation EBV surveillance.

P.B.27.07
Histamine plus IL-2 induces expansion of activated CD56bright NK cells during maintenance therapy in acute myeloid leukemia

A. Cuapio1, M. Post1, M. Osl1, S. Cerny-Reiterer2, K. V. Gleixner2, W. R. Sperr2,3, S. Herndlhofer2,3, P. Valent2,3, E. Hofer1; 
1Department of Vascular Biology and Thrombosis Research, Medical University of Vienna, Vienna, Austria, 2Department of Internal Medicine I, Division of Hematology & Hemostaseology, 
Medical University of Vienna, Vienna, Austria, 3Ludwig Boltzmann Cluster Oncology, Medical University of Vienna, Vienna, Austria.

Clinical trials have used IL-2 for AML patients with the aim to reduce relapse rates by eliminating residual leukemic (stem) cells through activation of NK and T cells. Whereas 
monotherapy with IL-2 has led to disappointing results, co-administration of histamine dihydrochloride (HDC) and IL-2 provided maintenance of remission in AML patients. Histamine 
is considered to suppress formation of reactive oxygen species (ROS), thereby protecting NK and T cells from ROS-induced dysfunction and apoptosis, and IL-2 to support a high anti-
leukemic activity of NK cells.
We analyzed here the immunophenotype and function of NK cells in a cohort of AML patients (n=8) treated with HDC+IL-2 following complete remission after induction 
chemotherapy. After treatment with HDC+IL-2, NK cells increased in number and, interestingly, CD56bright NK cells attained 60% of the NK cell population. The cells displayed an 
increase in expression of the activating receptors NKp30 and NKp46 and significant cytokine secretion and cytotoxic activity. Furthermore, we observed elevated CD56 expression, 
whereas CD16 did not change. In vitro activation of NK cells with IL-2 led to comparable increased expression of CD56 levels suggesting CD56 as a reliable indicator of in vivo responses 
of NK cells to HDC+IL-2 therapy.
In conclusion, treatment with HDC+IL-2 is followed by a striking expansion in CD56bright NK cells, which exhibit an activated phenotype with high potential for cytokine secretion and 
killing. We propose that the maintenance of remission in AML patients treated with HDC+IL-2 might be, at least in part, the result of improved NK cell function.

P.B.27.08
Enhanced NK cell-dependent surveillance of tumors in NKG2D-deficient mice

V. Jelenčić, F. M. Wensveen, M. Lenartić, B. Polić; 
School of medicine Rijeka, Rijeka, Croatia.

NKG2D and NCR1 are both activating receptors expressed on all murine NK cells early in NK cell development and have important role in the cellular stress-surveillance. Ligands 
for these receptors are induced on target cells under stressful conditions such as infection and oncogenic transformation. Previously, our group has shown that NKG2D-deficiency 
affects NK cell development and, except for NKG2D-triggers, Klrk1-/- NK cells are hyper-responsive to activating stimuli. Klrk1-/- mice show enhanced NK cell-mediated resistance 
to mCMV infection, whereas they have impaired ability to kill tumor targets expressing NKG2D ligands. In this study, we investigated whether and how efficiently NKG2D-deficient 
mice can control tumors which do not express NKG2D ligands, but are able to express other NK ligands. As a model we used B16 melanoma cell line which generates solid tumors and 
lung metastases upon subcutaneous and intravenous injection, respectively. Subcutaneous tumor inoculation resulted in smaller tumor size in Klrk1-/- mice, while intravenous tumor 
inoculation resulted in prolonged survival of Klrk1-/- mice compared to wild type controls. This better control of tumors by Klrk1-/- mice is NK cell dependent and mediated via NCR1 
receptor.
Altogether, our findings indicate that NKG2D-deficiency results in hyper-responsiveness of NCR1 receptor on NK cells. Stimulation through NCR1 receptor causes higher IFNγ 
production which in turn influences tumor vascularization and consequently tumor growth.

P.B.27.09
Imaging-based TVA™ measurements of natural killer cell activity provides results comparable to classic chromium release assays but without radioactivity, using fewer cells, 
and with less labor

K. Horvath1, S. Sundararaman2, K. Karacsony2, D. Roen2, P. V. Lehmann2; 
1CTL Europe GmbH, Bonn, Germany, 2Cellular Technology Limited, Shaker Heights, OH, United States.

Introduction: Natural Killer (NK) cell activity and Antibody Dependent Cell-mediated Cytotoxicity (ADCC) has traditionally been assessed by detecting the lysis of tumor cells in 
the Chromium Release Assay (CRA). This classic assay relies on radioactive label, is laborious, and requires substantial quantities of patient blood. We have developed a Target cell 
Visualization Assay (TVA™) that measures cytolytic activity by high-throughput imaging of fluorescence-labeled target cells.
Methods: Similar to a classic CRA, in the TVA™ a fixed number of labeled target cells and serially diluted effector cells are co-cultured. Instead of radioactive chromium, target cells 
are labeled with a fluorescent dye. After 4 hours, the remaining viable individual target cells were detected and counted using an ImmunoSpot® S6 Ultimate Analyzer. This assay was 
performed using both 96-well and Terasaki plate formats. The percentage of lysis is computed by determining the difference in counts between test wells and control wells.
Results: Only viable target cells retain the fluorescent dye; it is lost upon cell death. When effector cells and target cells are mixed in various ratios, the number of viable cells is 
inversely proportional to the number of effector cells with high inter-assay repeatability and intermediate precision.
Conclusions: We have demonstrated the feasibility of assessing NK function in a high-throughput capable, nonradioactive system involving less labor. High repeatability, intermediate 
precision, and audit trails make the assay suitable for regulated immune monitoring. Miniaturization of the assay in Terasaki format is of particular value when access to PBMC is 
limited.

P.B.27.10
Invariant natural killer T cells impair the deleterious effect of B-1 lymphocytes on murine melanoma cells

E. C. Perez1,2, M. F. Laurindo2, L. Osugi2, B. Vivanco2, J. Nogueira2, J. D. Lopes2, A. C. Keller2; 
1Universidade Paulista, São Paulo, Brazil, 2Universidade Federal de São Paulo, São Paulo, Brazil.

Introduction: Our group demonstrated that B-1 lymphocytes cells increase the metastatic potential of B16F10 melanoma cells. However, the participation of other cells in this 
phenomenon remained to be fully explored. Since interactions between B-1 lymphocytes and invariant natural killer T (NKT) cells were observed in delayed hypersensitivity and 
systemic lupus erythematosus models, the aim of this study was to investigate the influence of NKT cells in the pro-metastatic potential of B-1 lymphocytes.
Materials and Methods: B-1 lymphocytes from C57BL/6 mice were maintained in culture in the presence or not of DN3A4-1.4 NKT cells for 72 hours. Next, these B-1 lymphocytes were 
purified by electronic cell sorting and co-cultivated with B16F10 melanoma cells for 48 hours. In order to determine the direct effect of NKT cells in the B-1/B16 cross-talk, we added 
NKT cells to the co-culture of B16 and B-1 naïve cells. The B16 cells co-cultivated with B-1, NKT-preconditioned B-1 or B-1 plus NKT cells were collected and injected into the lateral tail 
vein of C57BL/ 6 mice for experimental metastasis assays. Lungs were surgically removed 14 days post-inoculation to quantify the metastatic tumor colonies.
Results: The data obtained from the experimental metastases assay revealed that mice injected with B16 cells co-cultured NKT-preconditioned B-1 or B-1 plus NKT cells presented 
fewer numbers of lung melanoma nodules when compared to mice injected with B16 cells co-cultivated with B-1 naïve cells.
Conclusions: These results indicate that NKT cells impair the pro-metastatic potential of B-1 lymphocytes.
Financial support: Fapesp

P.B.27.11
Unconventional peripheral T-lymphocyte subsets in patients with oncology diseases and precancerous states

S. Penickova, L. Schandene, O. Pradier; 
Hospital Erasme, Bruxelles, Belgium.

Introduction: Unconventional T-lymphocytes (CD3+CD8low, CD3+CD8+CD4low, CD3+CD4highCD8high, CD3+CD4+CD8low, CD3+CD4-CD8-, CD3+CD5- and CD3+CD5low) are 
generally not considered in routine immunophenotype protocols. Here we aimed to evaluate the prevalence of these subsets in peripheral blood of patients with oncology diseases or 
precancerous states.
Patients and Methods : 63 patients (13 B-cells-hemato-oncology diseases, 12 under remission, 13 solide tumors, 17 MGUS and 8 MBL) and 24 healthy controls were studied. The 
different T-cell subpopulations were analysed using EDTA whole blood multicolor flow cytometry approach. The results were expressed in percentages of total lymphocytes.
Results : Compared with the healthy control group, the patient groups (MGUS, MBL, B-hemato-oncology diseases, solid tumors) and patients in remission were characterized by 
significantly higher percentages of CD3+CD5- T-lymphocytes in their peripheral blood (p=0.002, 0.05, 0.05, 0.04 and 0.01, respectively). Patients in remission, with MGUS and solid 
tumors presented higher percentages of the CD3+CD8low subset (p=0.02, 0.02 and 0.02, respectively). In addition, B-hemato-oncology and solid tumor patients had significantly 
higher percentages of CD3+CD4+CD8low cells when compared with healthy controls.
Conclusion : Our results support the concept of the role of CD5 down-modulation by T-lymphocytes in anti-tumoral immunity. The presence of CD3+CD8low subset in active oncology 
diseases and in the remission group, and CD3+CD4+CD8low subset in both oncology groups suggest their possible role in the pathophysiology of malignant diseases. Similar profil of 
unconventional T-lymphocytes in oncology diseases and in patients in remission suggests their active role in the control of an eventuel relapse.
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P.B.27.12
The potential immunomodulatory role of cortisol on NKG2D activating NK cells receptor in ovarian cancer

A. A. Seida; 
Microbiology and Immunology Department, Faculty of Veterinary Medicine, Cairo University, Giza, P.O., Giza, Cairo, Egypt.

Background: Tumour-infiltrating myeloid-derived suppressor cells (MDSC) or tumour-associated macrophages (TAM) which are abundant in ovarian cancer show a high expression 
of the enzyme 11Beta-Hydroxysteroid dehydrogenase I (11beta-HSD1) which able to convert inactive cortisone into active cortisol which has been detected in serum, ascitic fluid 
and tumour exudates from ovarian cancer patient. Considering that cortisol has a strong suppressive effect on immune cells, we investigated the effect of cortisol or TGF-β or 
both since they do not act separately of each other but modulate each other’s activities on the activating NK cell receptor (NKG2D) expression. This shall now be investigated by 
pharmacological inhibitors of cortisol (RU486) and TGF-β (SD208). Material and methods: Using immunohistochemistry, real-time PCR, luminescent immunoassays (LIA), Flow 
cytometry and immunofluorescent double staining. Results: We found that 11beta-HSD1 enzyme is highly expressed in human and murine ovarian cancer tissue via real-time PCR 
and immunohistochemistry. Luminescent immunoassays (LIA) showed elevated cortisol in serum, ascitic fluid and tumour exudates from ovarian cancer patients. Immunofluorescent 
double staining revealed a co-localization of 11beta-HSD1 with CD14, CD68, and CD85, but not with EpCAM. Expression of 11beta-HSD1 can thus be attributed to TAM or MDSC. 
Expression of NKG2D on NK cells was analyzed by flow cytometry. The result indicated that NKG2D is downregulated by both cortisol and TGF-β1. Cortisol and TGF-β1 were further 
found to act synergistically in downregulating NKG2D. However, RU486 and SD208 were able to restore the activating NKG2D receptor expression on NK cells.

P.B.27.13
Low dose chemotherapy induces PD-L1 upregulation in tumors

D. Quandt, B. Seliger; 
University of Halle, Halle, Germany.

Chemotherapy has a longstanding clinical history in cancer treatment regimes. Nevertheless, the use is accompanied by dose dependent side effects. However, low dose has 
interesting immune modulating effects beyond direct cytotoxicity.
Immunogenic tumors, such as melanoma, are recognized by different immune cell subpopulations including HLA restricted tumor antigen (TAA) specific T cells. T cell require tight 
control by co-stimulatory/co-inhibitory molecules that complement antigen specific T cell receptor-MHC recognition. The co-inhibitory molecule PD-L1 (B7-H1) belongs to the 
family of B7 molecules and is a target of novel anti-cancer therapy by using anti-PD-L1 or anti-PD-1 monoclonal antibodies. These novel therapies are often combined with low dose 
chemotherapy.
Therefore in this study the effect of different chemotherapeutic agents, such as immune modulating Oxaliplatin and Doxorubicin as well as non-immunogenic Mitomycin C (MMC) on 
growth and immunogenic properties of tumor cells was investigated. Murine melanoma and fibrosarcoma as well as human melanoma cell lines showed a good chemotherapeutic 
response by means of block in cell proliferation and alterations in cell morphology. Interestingly, we found a time and concentration dependent upregulation of PD-L1 for all 3 
compounds tested. PD-L1 upregulation occurs as early as 24hrs after stimulation and declines thereafter. In particular low dose chemotherapy induced PD-L1 increase, whereas 
higher concentrations of these drugs were less efficient. Interesting, MHC class I molecule expression was unaltered by treatment with these chemotherapeutic agents.
The low dose chemotherapy induced upregulation of PD-L1 on tumor cells might serves as counter-regulatory mechanism of tumor cells to avoid T cell attack.

P.B.27.15
Regulatory T cells showing phenotypical, epigenetic and functional features of immune suppression are enriched in human colorectal cancer

E. Timperi1, I. Pacella1, V. Schinzari1, L. Sacco2, F. Farelli2, F. Longo3, A. Ciardi4, P. Chirletti2, V. Barnaba1, S. Piconese1; 
1Sapienza Università di Roma, Dip. di medicina interna e specialità mediche, Italy, 2Sapienza Università di Roma, Sezione di Chirurgia interdisciplinare F. Durante, Italy, 3Sapienza Università 
di Roma, Dip. di medicina molecolare, Italy, 4Sapienza Università di Roma, Dip. di Scienze Radiologiche e Oncologiche, Italy.

Introduction: In most cancer types, regulatory T cells (Tregs) contribute to tumor progression by suppressing anti-tumor immunity. Exceptionally, in human colorectal cancer (CRC), 
Tregs are thought to exert beneficial roles in controlling pro-tumor chronic inflammation. However, a deep characterization of CRC-infiltrating Tregs is still lacking.
Materials and Methods: The goal of our study was to characterize CRC-infiltrating Tregs at multiple levels, by performing phenotypical (multicolor flow cytometry), molecular 
(methylation of FOXP3 promoter) and functional (suppression assays) evaluation of Tregs from the tumor site (T), compared to normal mucosa (N) and peripheral blood (PB) of CRC 
patients.
Results: The frequency of FOXP3+CD127low/CD4+ Tregs was higher in N than in PB, and further significantly increased in T. A differential compartmentalization was detected between 
Helios+ and Helios- Treg subsets (considered thymically- or peripherally-induced, respectively): while Helios- Tregs were enriched in both N and T (possibly as a result of mucosal Treg 
induction), only Helios+ Tregs accumulated significantly and specifically in T, displayed a highly demethylated TSDR and contained high proportions of cells expressing CD39 and 
OX40, markers of activation and suppression. Importantly, Treg depletion ex vivo rescued the proliferation of tumor-infiltrating CD8 and CD4 T cells. However, Tregs may contribute to 
CRC progression not only by suppressing T cells but also by releasing IL-17, or by differentiating into Tfr cells potentially antagonizing a protective Tfh response, events that were both 
detected in T-associated, mostly Helios-, Tregs.
Conclusions: Our data indicate that Treg accumulation may contribute through multiple mechanisms to CRC establishment and progression.

P.B.27.16
Dual role of transforming growth factor beta promoter polymorphism in colorectal cancer

S. A. Stanilova1, L. Miteva1, G. Cirovski2, N. S. Stanilov3; 
1Trakia University, Medical Faculty, Department of Molecular Biology, Immunology and Medical genetics, Stara Zagora, Bulgaria, 2Trakia Hospital, Stara Zagora, Bulgaria, 3Trakia 
University, Medical Faculty, Department of Surgery, Stara Zagora, Bulgaria.

Introduction: Transforming growth factor-1 (TGF-1) is a major immunoregulatory cytokine with great impact on gastrointestinal tumorogenesis. The aim of this study was to explore 
the role of -509C*T functional promoter SNP (rs1800469) in TGF-1 gene for development, progression and prognosis of colorectal cancer (CRC) among Bulgarian patients.
Materials and methods: A total group of 125 patients with sporadic CRC and matched 127 no-CRC controls were included. Genotyping for rs1800469 was performed by PCR-RFLP. 
Total RNA was extracted from 10 paired tumor and normal mucosa samples and was used for TaqMan qPCR.
Results: Differences in genotype distribution of -509C*T in TGFB1 between CRC patients and no-CRC controls were insignificant (2=3.279; p=0.194). However, a clear tendency for 
TT-genotype decrease (14% vs. 22%) and CT-genotype elevation (52% vs. 42%) in CRC group was observed. This tendency was more obvious for TT-genotype in advanced cases (12%). 
In accordance, the survival rate of TT-genotype with advanced disease was significantly lower than the rate for CC-genotype (28.6% vs.63.2%). Carriage of TT-genotype in early stages 
of CRC was associated with a better survival rate (78% vs 63%). Additionally, our preliminary results of relative mRNAs quantification showed a significantly upregulation of TGFB in 
tumor tissue compared to normal mucosa (RQ=10.008; p=0.019) and higher quantity of TGFB mRNA in advanced than early CRC cases (5.808vs.17.246)
Conclusion: We could assume that in early stages of tumorigenesis, TT-genotype could be additional protective factor against tumor development, while in advanced CRC the same 
genotype could be marker of poor prognosis.

P.B.27.17
Inducible regulatory T cells (Tr1) in the peripheral blood, lymph nodes and tumor tissues of patients with breast cancer

F. Riazi-Rad1, Z. Saraf2, R. Omranipour3, M. H. Alimohammadian1, S. Ajdary1; 
1Pasteur institute of Iran, Tehran, Iran, Islamic Republic of, 2Tarbiat Modares University, Tehran, Iran, Islamic Republic of, 3Cancer Institute of Tehran University Of Medical Sciences, Tehran, 
Iran, Islamic Republic of.

Introduction: The presence of immunosuppressive microenvironments in tumors is a critical barrier to the successful immunotherapy. Regulatory T cells (Treg) are one of the 
important elements in this microenvironment. Among Tregs, type 1 regulatory T cells (Tr1) which are induced in the periphery following chronic antigenic stimulation mediate 
suppression via contact-independent mechanisms, largely involving TGF-β1 and IL-10.
Materials and Methods: In this study, we analyzed the frequency of Tr1 cell in the peripheral blood, lymph nodes (LNs) and tumor tissues of breast cancer patients and compared the 
results with those of healthy donors who had mastoplasty for cosmetic purposes. The Tr1 cells were characterized by flow cytometry as CD4+CD132+IL-10+ cells.
Results: The frequency of Tr1 cells did not show any difference between the patients (1.25±0.21) and the healthy donors (1.18±0.15) in the peripheral blood. In the patient’s samples, 
the frequency of Tr1 cells was significantly higher in the tumors (53.81±4.57) compared to the peripheral blood (P<0.0001), and the LNs (0.97±0.18;P<0.0001). Based on the flow 
cytometric pattern and the expression of mammaglobin mRNA (as a tumor marker), we divided the LNs of patients as macro- and micro-metastatic ones. The frequency of Tr1 cells 
was significantly higher in the macro- (1.54±0.53) compared to the micro- (0.74±0.08; P=0.03) LNs.
Conclusions: In the present study for the first time, we determined the frequency of Tr1 cells in the blood, LNs and tumor tissue of breast cancer patients. The results suggest that 
breast cancer cells may generate a microenvironment that favores Tr1 induction and/or enrichment.
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P.B.27.18
Upregulation of TRAIL-R2/DR5 by diclofenac sensitizes resistant melanoma to TRAIL-induced apoptosis

M. Vázquez-Strauss, G. Stingl; 
Department of Dermatology, Division of Immunology, Allergy and Infectious Diseases, Medical Universi, Vienna, Austria.

Introduction: The induced expression of lytic molecules such as TNF-related Apoptosis Inducing Ligand (TRAIL) (e.g. by IFNα, Imiquimod) on immune cells endow them with cytotoxic 
properties against cancer cells. To a varying extent, this is also true for melanoma. However, the wide spectrum of resistance/susceptibility to TRAIL-induced apoptosis found in 
different melanoma cell lines represents a significant obstacle for the clinical application of TRAIL.
Materials and methods: To evaluate the mechanisms of TRAIL resistance we performed a qPCR array of 91 apoptosis-related genes and compared two resistant (WM983A and 
1205Lu) and one highly-susceptible (WM793) melanoma cell lines. Flow cytometry stainings of PBMC populations were also performed.
Results: We found that diclofenac treatment of the resistant cell line WM983A results in the upregulation of the death receptor TRAIL-R2 as well as the proapoptotic molecules 
caspases 5 and 10, NOXA, CYCS, CHOP and XBP1, which may explain the sensitization of melanoma cell lines induced by diclofenac. Interestingly enough, we also found that 
overnight stimulation of PBMCs with diclofenac as well as with celecoxib results in the enhanced expression of TRAIL by different immune cell subpopulations (monocytes, mDC, pDC) 
in a magnitude similar to that observed with Imiquimod.
Conclusion: COX-2 inhibitors would be a reasonable strategy to improve susceptibility of melanoma to the cytotoxic properties of the immune system. The antitumoral properties of 
COX-2 inhibitors seem to be not only related to their direct effects on tumor cells but also to their capacity to promote a cytotoxic effector phenotype in immune cells.

P.B.27.19
Interactions between NKT and regulatory T cells (Tregs) in patients with prostatic cancer and benign prostatic hyperplasia

I. Mrakovcic-Sutic1, S. Sotosek2, V. Sotosek-Tokmadzic3, I. Sutic4, V. Pavisic5, M. Petkovic6; 
1Department of Physiology and Immunology, Medical Faculty, Rijeka, Croatia, 2Clinic of Urology, Clinical Hospital Centre Rijeka, Rijeka, Croatia, 3Department of Anaesthesiology, 
Reanimatology and Intensive Care, Medical Faculty, Rijeka, Croatia, 4Department of Family Medicine, Medical Faculty, Rijeka, Croatia, 5Medical Faculty, Rijeka, Croatia, 6Department of 
Oncology and Radiotherapy, Medical Faculty, Rijeka, Croatia.

Introduction: prostatic cancer (PC) and benign prostatic hyperplasia (BPH) present the most common urologic disease in male population after the age of fifty. Benign prostatic 
hyperplasia is characterised by prostatic enlargement caused by overgrowth of epithelial and stromal cells arise in the periurethral and transition zone of prostate. It is not entirely 
clear whether an infectious or other foreign antigens are initiate event for inflammation in BPH and PC patients, although different leukocyte population could be involved in the 
development and progression of BPH and PC. The role of innate immune cells in BPH and PC is a subject of great scientific interest. Natural killer T (NKT) cells are a special type of 
lymphocytes that bridges innate and adoptive immune systems, while regulatory T cells (Tregs) play an important role in preventing autoimmunity and effective antitumor immune 
response.
Patients and methods: the frequency of NKT and Tregs, as well as different leukocytes subpopulation in peripheral blood and prostatic tissue of BPH and PC patients was analysed by 
immunofluorescence and flow cytometry.
Results: data has show increased level of NKT and Tregs in PC patients. High level of NKT cells in BPH patients could be responsible for hyperplasia, but not tumour occurrence.
Conclusion: high level of NKT andTregs in PC patients could be essential for tumour development and progression. This was confirmed by high positive correlation between PSA 
values and frequency of Tregs of PC patients indicating that up-regulation of Tregs could be a predictor for tumour growth and survival.

P.B.27.20
The value of tumor infiltrating lymphocytes (TILs) as prognostic/predictive biomarkers in patients with breast cancer (BCa)

S. P. Fortis1, C. Haritos1, M. Sofopoulos2, N. N. Sotiriadou2, N. Anastasopoulos1, M. Papamichail1, S. A. Perez1, C. N. Baxevanis1; 
1Cancer Immunology and Immunotherapy Center, Saint Savas Cancer Hospital, Athens, Greece, 2Saint Savas Cancer Hospital, Pathology Department, Athens, Greece.

Introduction: The mutual interactions between TILs and tumor cells are relevant for clinical outcome in various paradigms of anticancer therapy, ranging from conventional to 
immunotherapy-based therapies. Patients with BCa bearing elevated amounts of TILs had a favorable prognosis upon (neo)adjuvant chemotherapy compared to patients with 
poorly infiltrated tumors. Nonetheless, the prognostic value of TILs in BCa has been inconsistent mostly due to the lack of comparative analyses of TILs and macrophages (Mφ) in the 
invasive margin (IM) and tumor center (TC). Purpose: Evaluation of the role of TILs and Mφ in IM and TC as prognostic markers in women with breast cancer.
Materials and Methods: The retrospective analysis included patients with histologically-confirmed invasive carcinoma. Immunoscore (IS) was analyzed by IHC in FFPE tissues routinely 
collected and stored. Representative tumor areas of IM and TC were stained with antibodies against CD4, CD8, FoxP3 and CD163. The cell density was recorded as the number of 
positive cells per tissue surface area (mm2).
Results: Differences were recorded in the spatial distribution (IM vs TC) as well as in the numbers and cell densities among the TIL analyzed in all patients and in patients stratified 
by HER-2 status, stage and grade. The relative ratios among the different subpopulations in IM and TC were also scored and considered for prognosis in relation with standard 
clinicopathological criteria.
Conclusions: The results derived from our retrospective analyses could provide evidence to support the clinical utility of TILs as prognostic biomarkers in the BCa subtypes studied.

P.B.27.21
Role of tumor microenvironment in the development of cutaneous and ocular melanomas

J. R. de Carvalho1, A. Lallo1, J. G. Xavier1, L. Bonamin1, F. T. Konno1, J. D. Lopes2, E. C. Perez1,2; 
1Universidade Paulista, São Paulo, Brazil, 2Universidade Federal de São Paulo, São Paulo, Brazil.

Introduction: Melanomas have been described as aggressive tumors for their ability to promote metastasis. Several studies have shown that the aggressiveness of most tumors is 
dependent on the interactions of tumor cells and the microenvironment of the tumor develops. Although they have been characterized the microenvironment in melanomas, so far 
there are not studies comparing the features of it with the evolution and aggressiveness of some types of melanoma. Therefore, the aim of this study was to evaluate the progress and 
microenvironment components in two melanoma models: cutaneous and ocular.
Materials and Methods: C57BL/6 mice were subjected to subcutaneous or subconjunctival injections of B16F10 melanoma cells. Tumor growth was assessed daily until 30 days after 
injection of tumor cells. To assess the tumor microenvironment cells of peritoneal washed, tumor, spleen and lymph nodes were harvested after 14 days of injection and submitted to 
flow citometry analyses.
Results: Tumor of ocular melanoma show lower growth, but was more aggressive than cutaneous tumor. Phenotypic analysis of cell populations present in both models are in phase 
analysis, but have shown significant differences in the populations of T, B lymphocytes and macrophages.
Conclusions: This preliminary data suggest that differences in cell populations present in the microenvironment may favor the development of melanoma with a more aggressive 
phenotype.

P.B.27.23
Tumor-infiltrating T cells improve clinical outcome of therapy-resistant neuroblastoma

M. Mina1, R. Boldrini2, A. Citti2, P. Romania2, V. D’Alicandro2, M. De Ioris2, A. Castellano2, C. Furlanello1, F. Locatelli2, D. Fruci2; 
1Fondazione Bruno Kessler, Trento, Italy, 2Ospedale Pediatrico Bambino Gesù, Rome, Italy.

The presence of tumor-infiltrating T cells is considered an important prognostic indicator in many cancers, but the role of these cells in neuroblastoma remains to be elucidated. 
Herein, we examined the relationship between the type, density and organization of infiltrating T cells and clinical outcome within a large collection of neuroblastoma samples 
by quantitative analysis of immunohistochemical staining. We found that infiltrating T cells have a prognostic value greater than, and independent of, the criteria currently used 
to stage neuroblastoma. A variable in-situ structural organization and different concurrent infiltration of T-cell subsets were detected in tumors with various outcome. Low-risk 
neuroblastomas were characterized by a higher number of proliferating T cells and a more structured T-cell organization, which was gradually lost in tumors with poor prognosis. We 
defined an immunoscore based on the presence of CD3+, CD4+ and CD8+ infiltrating T cells that associates with favorable clinical outcome in MYCN-amplified tumors, improving 
patient survival when combined with the MYCN status.
These findings support the hypothesis that infiltrating T cells influence the behaviour of neuroblastoma and might be of clinical importance for the treatment of patients.

P.B.27.24
Timely vaccination with a MHC class II peptide attenuates CD8+ T cell tolerance in a mouse model of sporadic cancer

C. Schön1, T. Blankenstein1,2, G. Willimsky1,2; 
1Charité - Universitätsmedizin Berlin, Berlin, Germany, 2Max-Delbrück-Center for Molecular Medicine, Berlin, Germany.

Introduction: Most tumors are antigenic and recognized by T cells. Whether destructive or non-destructive CD8+ T cell responses are induced, is dependent on the inflammatory 
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conditions, under which the cancers develop. CD4+ T cells may help to initiate, maintain and restore tumoricidal CD8+ T cell activity and may directly prevent tumor development by 
secreting immune-activating cytokines. We identified I-Ab restricted SV40 large T (Tag) epitopes in order to investigate the role of antigen-specific CD4+ T cells during the development 
of sporadic cancer using the LoxP-Tag mouse model.
Materials and Methods: In a 3H-thymidine incorporation assay Tag I-Ab restricted epitopes were identified by screening a peptide library spanning the Tag protein. Tag-specific helper T 
cells were analyzed by tetramer and intracellular CD154/cytokine staining. Peptide immunization was used to investigate the role of Tag-specific CD4+ T cells in vivo.
Results: Independent of age, MHC class II Tag-peptide immunization induced oncogene-specific T helper cells expressing IFN-γ. However, only if young LoxP-Tag mice were 
immunized, Tag-specific CD8+ T cell tolerance in aged cancer-prone LoxP-Tag mice was prevented and mice were capable to reject transplanted Tag+ tumor cells.
Conclusions: Vaccination with a MHC class II restricted epitope of Tag allowed to overcome the anergic phenotype of CD8+ T cells in a mouse model of sporadic cancer. Our system 
allows the simultaneous analysis of oncogene reactive CD4+ and CD8+ T cells during tumor progression and its use for adoptive T cell therapy.

P.B.28 Tumormarkers

P.B.28.01
1068 G>A and 1513A>C Polymorphisms in the P2X7 Receptor Gene in lymphoma Patients

A. Al-Shukaili1, A. Al-Ansari2, I. Burney3; 
1Health & Social Development Sector, The Research Council, Muscat, Oman, 2Department of Biology, College of Science, Sultan Qaboos University, (SQU ), Muscat, Oman, 3Oncology Unit, 
Department of Medicine, College of Medicine &Health Sciences, SQU, Muscat, Oman.

The P2X7 receptor, a member of the P2X family of nucleotide-gated channels that mediates ATP-induced apoptosis of cells of the immune system. The aim of the current study was to 
assess the frequency of both 1068G>A and 1513 A>C polymorphisms in patients with Non-Hodgins lymphoma (NHL).
A total of 92 patients and 158 healthy were enrolled in this study. Genomic DNA was extracted from peripheral blood and were subject to PCR amplification and direct sequencing of 
exon 10 and 13.
For 1068 G > A polymorphism, the allelic frequencies of the G/G, G/A, and A/A genotypes in the NHL patients group were 0.45, 0.41, and 0.14, respectively, with a minor allele 
frequency (MAF)of 0.35. For the control group the allelic frequencies were 0.54, 0.37, and 0.09 respectively, with MAF of 0.28. No significant difference between patients and controls 
were observed.
For 1513 A>C, polymorphism, the allelic frequencies of the A/A, A/C, and C/C genotypes in the NHL patients group were 0.52 , 0.35 and 0.13, respectively with MAF of 0.31. For controls 
were 0.62, 0.30, and 0.08 respectively, with MAF of 0.23. No significant differences in the genotype frequency of 1068 G > A or 1513 A>C polymorphisms between NHL patients and 
controls were found. However, our preliminary results for Hodgins lymphoma (HL) showed a significant difference in 1068 G > A polymorphisms, compared to the healthy control 
(data not shown).
P2X7 gene SNPs at position1068 and 1513, does not appear to be a susceptibility gene locus for the development of NHL.

P.B.28.02
CXCL8 as candidate biomarker for detecting metastatic processes in cutaneous melanoma

M. Neagu1,2, C. Constantin1, D. Boda3, S. Zurac3,4; 
1Victor Babes National Institute of Pathology, Bucharest, Romania, 2University of Bucharest, Bucharest, Romania, 3“Carol Davila” University of Medicine & Pharmacy, Bucharest, Romania, 
4Colentina University Hospital, Bucharest, Romania.

Introduction: CXCL8, or IL-8, is produced by monocytes, macrophages, but as well as by non-immune cells (endothelial cells, keratinocytes, melanocytes, chondrocytes) and tumor 
cells. CXCL8 is produced by several tumor cell types and is involved in tumor angiogenesis and immune response.
We aimed to evaluate in plasma harvested from cutaneous melanoma patients CXCL8 as candidate biomarker for diagnosis, prognosis and/or therapy monitoring.
Materals and Methods: 143 patients staged according to AJCC were included in the study and followed for 36 months. Standard parameters were registered: WBC, serum LDH, S100, 
MIA, routine biochemistry. Pre and post-surgery immune parameters evaluation was performed for all patients that included peripheral immune cell populations and 7 circulating 
cytokines / chemokines (Human Cytokine/Chemokine Premixed 6 Plex Millipore); 270 normal subjects (matching gender and age) represented the control group. All enrolled subjects 
gave their written consent and the study had all the Ethical approvals.
Results: CXCL8 present in patient’s plasma was found statistically elevated only in advanced melanoma stages, as we registered a 2.5 fold increase compared to controls. Interesting 
we found in stage I patients a correlation of circulatory CXCL8 level with the percentage of circulating NK cells and T CD8+ lymphocytes (PC=0.85) and no other statistically significant 
correlation with other circulating immune cells.
Conclusion: High CXCL8 plasma levels have been registered in patients with metastatic melanoma, and after therapy a decrease of this biomarker was registered independent of the 
therapeutical approach.
Acknowledgement. Research projects PN-II-PCCA-2013-4-1407 (MELTAG - 190/2014) and PN 09.33 - 01.01.

P.B.28.03
Evaluation of systemic and local levels of nitric oxide in Algerian breast cancer patients: correlation with clinico-pathological parameters

M. Amri1, A. Lekehal1, R. Miloudi1, N. Benzidane2, A. Kouchkar3, N. Terki3, C. Touil-Boukoffa1; 
1Team “Cytokines and NOSynthases”, laboratory of cellular and molecular biology, faculty of biological sciences, university of science and technology Houari Boumediene, Algiers, Algeria, 
2Department of senology, Centre Pierre and Marie Curie, Algiers, Algeria, 3Department of anatomic-pathology, Centre Pierre and Marie Curie, Algiers, Algeria.

Background: There is considerable evidence suggesting that nitric oxide (NO) plays a significant role in the multistep processing of carcinogenesis. The aim of our study was to 
evaluate the in vivo levels of NO in breast cancer patients and to correlate this marker with clinico-pathological parameters. Breast cancer is the most common type of cancer and 
the main cause of cancer deaths in Algerian women. Methods: The NO was assessed by a colorimetric method based on the Griess reaction in sera of 112 breast cancer patients 
and 40 healthy control subjects and 50 breast tumors. Moreover, immuno-histochemical staining was performed to analyze the expression of Ki-67 in the biopsies as a marker of 
cells proliferation. Results: The level of NO in the sera increased significantly in breast cancer patients compared with control subjects (P<0.001). This level decreases after therapy. 
Interestingly, relapsed patients showed the highest level. Moreover, the NO level was higher in patients with malignant tumors than in those with benign tumors both in sera and 
biopsy. In addition, NO production correlates with Ki-67 expression in the biopsies. Conclusion: Our results showed that a high NO level in breast tumors is associated with malignancy 
suggesting a possible role in malignant progression. In addition, an increase in NO level after therapy may reflect a relapse. Interestingly, the serum NO level reflects the tissue NO 
level in the breast cancer. These findings suggest that serum NO levels may be useful marker in monitoring breast carcinoma patients.

P.B.28.04
Estrogen activates protein kinase CK2 via ROS generation

S. Im, S. Jung, H. Bang; 
Dept. of Biological Sciences, Chonnam National University, Gwangju, Korea, Republic of.

We here investigated the effect of estrogen on the protein kinase CK2 (formerly Casein Kinase 2 or II) activation. Estrogen increased CK2 activity and phosphorylation in MCF-7 
and T47D human breast cancer cells, which were inhibited by CK2 inhibitors. Pre-treatment with the antioxidant N-Acetyl-L-Cysteine (NAC) resulted in a significant inhibition in 
estrogen-induced enhancement of CK2 activity and phosphorylation. H2O2 enhanced CK2 activity, phosphorylation and estrogen increased ROS generation in ER positive MCF-7 and 
T47D cells but not ER negative MDA-MB-231 cells. Estrogen induced p38 MAPK phosphorylation which was again inhibited by NAC. Estrogen-induced increased CK2 activity and 
phosphorylation, were inhibited by p38 inhibitor. Our data suggest that estrogen activates protein kinase CK2 via the induction of ROS/p38 pathway.

P.B.28.05
Clinical importance of S100A9 and S100A2 in breast cancer

M. Günaldı1, Y. Okuturlar2, A. Kural3, C. Akarsu4, M. Karabulut4, A. Gedikbaşı3; 
1Bakırköy Dr Sadi Konuk Research and Training Hospital,Medical Oncology, Istanbul, Turkey, 2Bakırköy Dr Sadi Konuk Research and Training Hospital,Internal Medicine, Istanbul, Turkey, 
3Bakırköy Dr Sadi Konuk Research and Training Hospital,Department of Biochemistry, Istanbul, Turkey, 4Bakırköy Dr Sadi Konuk Research and Training Hospital,General Surgery, Istanbul, 
Turkey.

Introduction: The most frequent cause of cancer deaths throughout the world is breast cancer (BC).We aimed at diagnostic and clinic-pathological importance of serum levels of 
S100A9 and S100A12 with known cytokin-like pro-inflammatory effects in BC.
Material Method: Serum samples were collected with BC and healthy individuals. All the samples were analyzed with enzyme-linked immunosorbent assay for serum S100A9 and 
S100A12 levels before starting the systemic chemotherapy. Clinicopathologic characteristics of BC and other blood parameters were compared in relation with serum S100A9 and 
S100A12 levels.
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Results: While the serum S100A9 levels were found significantly higher as compared to healthy individuals (190.85±32.29 and 92.72±54, respectively) (p=0.001), there were no 
differences in S100A12 (120.50±15.78 and 112.21±10.46, respectively) (p=0.056) levels. As regards the subgroup analysis in BC patients, no significant results were found in body mass 
index, smoking, menopause, histopathologic type, grade, biological subtype of BC, tumor size, presence of lymph node metastases, lympho-vascular invasion, perineural invasion and 
stage. As regards the blood parameters and serum S100 A9, while only statistically significant results were found with anemia (209.05±33.12 and 181.75±28.21, respectively) (p=0.005), 
no significant results were found with leukocytosis, thrombocytosis, tumor markers.
Conclusion: We found the level of S100A9, which has a potential cytokine-like function in inflammation, significantly higher, we couldn’t find any increase in S100A12 level. Therefore, 
it is possible that S100A9 can play a key role in inflammation-related BC. We suggest that serum S100A9 can be the target marker in BC both as a diagnostic tool and to suppress 
inflammation in treatment.

P.B.28.06
KRAS and BRAF status in colorectal cancer from Algerian Patients

K. Berkane1, S. Ait-Younes2, K. Bouzid1; 
1Molecular & Medical Oncology Pierre & Marie Curie Center, Hospital Mustapha, University Algiers 1, Algiers, Algeria, 2Pathology Department Pierre & Marie Curie Center, Algiers, Algeria.

Background: In Algeria, colorectal cancer (CRC) is the second most common cancer. The advances of molecular genetics using molecular markers MSI, BRAF and RAS mutations can 
predict prognosis and could contribute to decisions on treatment strategies. Determining the molecular profile of cancers offers the possibility of personalized treatment. Patients 
and Methods: In this preliminary study, we evaluated molecular profile of KRAS, BRAF and MSI status from 102 Algerian patients with metastatic CRC. Results: BRAF and KRAS 
mutations were detected in 4.9% and 31.3% of the patients’ tumors, respectively. Activating mutation in codon 12 and 13 in KRAS was located in the right colon 40.6% (13/32) vs 25% 
(8/32) in the left colon (p=0.130). Approximately 64% (20/32) with KRAS mutation were well or moderately differentiated vs 36% (12/32) (p=0,130.). The poorly differentiated amino-
acid changes are more frequently observed in codon 12 (20/32) than in codon 13 (3/32) and G12D is the most frequent mutation (14/32). The second is G12A (8/32) followed by G12V 
(3/32), G12C (2/32) and G13D (3/32). 18.6% (19/102) of the patients had MSI-H tumors and four of the tumors MSI-H had activating V600 E BRAF mutation Conclusion: Further analyses 
in larger series are required to confirm these results.
Keywords: cancer-biomarkers - Personalized medicine.

P.B.28.07
Clinical significance of serum survivin in cancer patients

M. Gunaldi1, N. Isiksacan1, Y. Okuturlar1, H. Kocoglu1, O. Gunaldi2; 
1Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 2Bakirkoy Mental and Neurological Diseases Education and Training Hospital, Istanbul, Turkey.

Objective :Angiogenesis is very important a process in cancer growth maintanience and metastasis. Survivin is one of the apoptosis protein inhibitors and it has been demonstrated 
to play a key role in tumor angiogenesis and in cancer progression. This study was conducted to investigate the serum levels of survivin with regard to diagnostic and prognostic 
importance in cancer patients.
Materials and methods: Blood samples were taken from cancer patients(n = 67) prior to chemotherapy or radiotherapy and age-matched healthy volunteers(n = 23). The serum levels 
of survivin were analyzed by enzyme-linked immunosorbent assays(ELISA). Correlation between the serum levels of Survivin and clinicopathological parameters of cancer patients 
was evaluated.
Results: Median age of patients was 62,57±13,16 years old. The median survival was 55.50±5.83 months. The diagnoses of patients were breast cancer (49.3%), colon cancer (25.4%), 
ovarian cancer (14.9%) and other cancers (10.4%). Serum survivin levels were significantly higher in cancer patients compared with healthy subjects (196,23 pmol/L vs 117,73 pmol/L, 
respectively, p=0.019). High serum survivin levels were significantly related with follow up time of the patients (p=0.004) but not with sex, performance status, comorbidity, stage, 
status of metastasis and blood parameters.
Conclusion: Serum levels of survivin could be used as a marker of cancer diagnosis. Because, our study results suggested that high serum survivin levels demonstrated poor prognosis 
in cancer patients with newly diagnosed, survivin level could also be used as a marker of prognostic indicator in cancer patients with newly diagnosed.

P.B.28.08
Investigation of tumor-associated carbonic anhydrase XII expression in cancer cells

D. Dekaminaviciute, R. Lasickiene, A. Vaitiekaite, P. Andrejauskas, V. Petrikaite, D. Matulis, A. Zvirbliene; 
Institute of Biotechnology, Vilnius University, Vilnius, Lithuania.

Introduction. Carbonic anhydrase XII (CAXII) is an enzyme known as a potential cancer biomarker. CAXII expression in various tissues is intensively investigated. The aim of the current 
study was to examine cancer tissue specimens using immunological and molecular assays and to compare CAXII expression levels between cancer cells grown in normal and hypoxic 
conditions.
Materials and Methods. Tumor specimens were analyzed by immunohistochemistry (IHC). Cell lines were analyzed by flow cytometry (FC) using previously characterized monoclonal 
antibody (MAb) 15A4 against CAXII. Quantitative reverse transcription real-time PCR (RT-qPCR) assay was optimized to analyze CAXII mRNA expression in tumor specimens and cell 
lines.
Results. In total, 150 tumor specimens (lung, breast and kidney cancer) were investigated by IHC and RT-qPCR and compared with the respective pericancer tissue specimens. The 
obtained results showed that CAXII was overexpressed in cancer tissues, while normal tissues were characterized by low levels of CAXII expression. FC and RT-qPCR assays were 
efficient for the detection of CAXII in tumor cell lines at protein and mRNA level. Strong CAXII expression was observed in U-87, A-498 and A-549 cells. It was also determined that 
CAXII expression level increased in these cells during hypoxia.
Conclusions. This study demonstrated that CAXII is overexpressed in cancer cells during hypoxia at both mRNA and protein level. RT-qPCR assay and CAXII-specific MAb 15A4 are 
promising diagnostic tools which can be applied for the diagnostics of various types of cancers.
Acknowledgment. This work was supported by the Research Council of Lithuania (grants No. LIG-09/2012 and MIP-37/2012).

P.B.28.09
NFkB-dependent regulation of chemokine receptor CXCR5 gene by p53 family of tumor suppressors in MCF-7 breast cancer cells

N. A. Mitkin1, A. M. Muratova1,2, A. M. Schwartz1, C. D. Hook1, S. Biswas3, M. A. Afanasyeva1, A. Bhattacharyya3, D. V. Kuprash1,2; 
1Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russian Federation, 2Department of Immunology, Faculty of Biology, Lomonosov Moscow State 
University, Moscow, Russian Federation, 3Department of Zoology, University of Calcutta, Calcutta, India.

Introduction: Overexpression of receptors for chemotactic cytokines is typical for many cancers. CXCR5/CXCL13 coexpression in breast cancer patients with lymph node metastases 
was identified as a prognostic factor associated with poor clinical outcome. The aim of this work was to explore the regulation of CXCR5 gene in breast cancer cells by key tumor 
suppressor and survival pathways.
Methods: p53 expression in MCF-7 cells was suppressed by RNA-interference. CXCR5 gene promoter studies included deletion screening and site-directed mutagenesis. The binding 
of NFkB to its predicted sites was evaluated using chromatin immunoprecipitation. To assess the individual roles of p53 family members in CXCR5 regulation, p63 and p73 genes were 
inactivated using CRISPR/Cas9 system.
Results: Suppression of p53 in MCF-7 cells leads to elevated CXCR5 promoter activity, CXCR5 protein expression and CXCL13-directed chemotaxis. Using luciferase reporter assays, we 
identified several NFkB-binding sites within CXCR5 promoter that mediated the indirect effect of p53 on the promoter activity. We also observed compensatory suppression of CXCR5 
expression by p63 and p73 in breast cancer cells with impaired p53.
Conclusions: Our data suggest that CXCR5 is expressed in breast cancer cells as part of survival and tumor progression program orchestrated by NFkB that is counterbalanced by the 
p53 family of tumor suppressors. This study is supported by grant 14-50-00060 from Russian Science Foundation.

P.B.28.10
Enhanced detection and quantification of circulating tumor cells using Imaging Flow Cytometry

S. Vaidyanathan1, D. Weldon2, P. Rhein3, D. A. Basiji1, P. Morrissey1; 
1Amnis part of EMD Millipore, Seattle, WA, United States, 2EMD Millipore, Hayward, CA, United States, 3Merck Chemicals GmbH, Schwalbach, Germany.

Circulating tumor cells (CTCs), released into the bloodstream from primary and metastatic cancers, are valuable tools for understanding tumor biology. However, since they are rare, 
their detection is hampered by low efficiency and a lack of standardization in current technologies. To overcome these problems, we used Imaging Flow Cytometry that combines the 
quantitative power of flow cytometry with imaging content of microscopy in one system along with fluorescent RNA detection probes to collect imagery from large number of cells 
to assess the number of CTCs. In this study, White Blood Cells (WBCs) were spiked with SKBR-3 human breast cancer cells and probes for relevant RNA targets such as Epithelial Cell 
Adhesion Molecule (EPCAM) and Human Epidermal Growth Factor Receptor 2 (HER2) were added. 
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These RNA probes are internalized by live cells using the cells own endocytosis machinery. The probes can then exit the cells without adverse effects, allowing for subsequent 
downstream assays. Taking advantage of the probes’ ability to detect RNA in live cells, combined with the capacity to acquire multi-spectral images of large numbers of cells, we 
demonstrate image based parameters that can be used to assess the frequency of CTCs in an objective and statistically significant manner.

P.B.28.11
Serum auto-antibody against calreticulin as a potential biomarker for detection of colorectal cancer

G. Ghalamfarsa1, M. Mahmoudi2, S. Hosseini3, A. Ghaderi4, Z. Mojtahedi4; 
1Cellular & Molecular Research Center, Yasuj University of Medical Sciences, Yasuj, Iran, Islamic Republic of, 2Immunology Research Center, Department of Immunology and Allergy, School of 
Medicine, Mashhad University of Medical Sciences, Mashhad, Iran, Islamic Republic of, 3Department of Colorectal Surgery, Colorectal Research Center, Faghihi Hospital, Shiraz University of 
Medical Sciences, Shiraz, Iran, Islamic Republic of, 4Shiraz Institute for Cancer Research, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of.

Introduction: Colorectal cancer (CRC) is one of the most commonly diagnosed cancers which is known as the second leading cause of deaths in Europe and other Western countries. 
Calreticulin is a chaperone protein which is ubiquitously expressed in the endoplasmic reticulum. It has been shown that calreticulin can potently regulates anti-tumor responses. In 
this study, we investigated anti-calreticulin autoantibodies in the sera of CRC patients as a new diagnostic biomarker for CRC by proteomics technique.
Material and methods: Serum samples from 80 CRC patients from different disease stages and 20 healthy controls were collected. As the source of antigens, the SW48 cell line 
proteome was analyzed through two-dimensional (2D) electrophoresis. Proteins that specifically reacted with sera from CRC patients in 2dimentional electrophoresis combined with 
immunoblotting were identified by MALDI-TOF/TOF mass spectrometric analysis.
Results: We showed that CRC patient’s sera from stage III and IV disease, but not stages I and II could react with calreticulin.
Conclusion: We propose that auto-antibody against calreticulin be supposed as the novel serum tumor biomarker for early diagnosis and prognosis of advanced stages of CRC.

P.B.28.12
Anti-retinol binding protein 1 auto-antibody is a tumor biomarker for advanced stages of colorectal cancer

F. Jadidi-Niaragh1,2,3, G. Ghalamfarsa4, M. Mahmoudi5, S. Hosseini6, A. Ghaderi7, Z. Mojtahedi7; 
1Department of Immunology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Immunology Research Center, Tabriz University of Medical 
Sciences, Tabriz, Iran, Islamic Republic of, 3Department of Immunology, Faculty of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 4Cellular & Molecular 
Research Center, Yasuj University of Medical Sciences, Yasuj, Iran, Islamic Republic of, 5Immunology Research Center, Department of Immunology and Allergy, School of Medicine, Mashhad 
University of Medical Sciences, Mashhad, Iran, Islamic Republic of, 6Department of Colorectal Surgery, Colorectal Research Center, Faghihi Hospital, Shiraz University of Medical Sciences, 
Shiraz, Iran, Islamic Republic of, 7Shiraz Institute for Cancer Research, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of.

Background: Colorectal cancer (CRC) is the progressive cancer of the colon or rectum which has the ability to spread to other parts of the body. Cellular Retinol Binding Protein-1 
(CRBP-1) is a small cytosolic protein that widely expressed in many tissues and plays a key role in the esterification and intercellular transfer of retinol. It has been shown that CRBP-
1-related retinoid signaling is involved in cancer development. In the present study, we investigated the presence of anti-CRBP-1 auto-antibody in the serum of CRC patients which 
could react with CRBP-1 antigen from SW48 cell line proteome by proteomics technique.
Material and Methods: Two-dimensional (2D) electrophoresis of proteins from SW48 cell line was performed and proteome was transferred to PVDF membrane for blotting with sera 
of different stages of CRC patients (n=80) and normal subjects (n=20). Then, reactive spots in 2D blots were matched with stained 2D gels. Subsequently, selected matched spots were 
analysed by MALDI-TOF/TOF mass spectrometry.
Results: Analyses of protein spots by mass spectrometry revealed that CRBP-1 is a target for humoral immune response in CRC patients from stages II, III and IV, but not stage I.
Conclusion: We suggest that evaluation of the serum anti-CRBP-1 auto-antibody in advanced stages of CRC can be as worthy biomarker for early diagnosis of CRC, however, further 
investigations are required.

P.B.28.13
Negative association of the HLA-DQB1*02 allele with breast cancer development among Jordanians

M. F. Atoum, R. Tanashat, S. Alhaj mahmoud; 
Hashemite University, Zarqa, Jordan.

Background: In the literature, data concerning the relationship between breast cancer and HLA class II gene polymorphisms are limited, so the aim of this study was to determine 
if HLA-DQB1 and HLA-DRB1 MHC class-II alleles may confer susceptibility or resistance to the disease among Jordanian females. Materials and Methods: This case control study 
enrolled 56 Royal Hospital breast cancer patients and 60 age matched healthy controls, all of whom provided blood samples (2011-2013). A questionnaire was filled after signing 
a consent form and DNA was extracted, nucleic acids being amplified for assessment of HLA-DQB1 and HLA-DRB1 alleles by muliplex INNO-LiPA and allele typing carried out by 
reverse hybridization. Comparison of HLA-DQB1 and HLA-DRB1 allele distributions was carried out with paired t-test and chi-square statistics. Risk factors were assessed by odd 
ratios with 95% confidence intervals. Results: A significant negative correlation was observed between HLADQB1* 02 alleles and breast cancers (p=0.013). No significant associations 
were observed among HLADQB1* 03, 04, 05 and 06 or among HLA-DRB1* 01, 03, 04, 07, 08, 10, 11, 13, 14 and 15. Conclusions: HLADQB1* 02 alleles may provide positive protection 
against breast tumor risk among Jordanians, but not HLADQB1* 03, 04, 05 and 06 or HLA-DRB1* 01, 03, 04, 07, 08, 10, 11, 13, 14 and 15 alleles.

P.B.28.14
Phosphatidylethanolamine-binding protein 4 is associated with breast cancer metastasis through Src-mediated Akt tyrosine phosphorylation

T. Zhang1, H. Li2, X. Wang3; 
1Second affiliated hospitial, ZheJiang Universitity school of medicine, HangZhou, China, 2The Tumor Hospital of Zhejiang Province, HangZhou, China, 3Immunology institution, ZheJiang 
Universitity school of medicine, HangZhou, China.

Metastasis is responsible for more than 90% of the mortality observed among patients with breast cancer. Human phosphatidylethanolamine-binding protein 4 (hPEBP4) is a 
novel member of the PEBP family and functions as an anti-apoptotic molecule. Here, we found that the metastatic MDA-MB-231 breast cancer cells expressed much higher levels 
of hPEBP4 than the non-metastatic MCF-7 breast cancer cells and that the expression levels of hPEBP4 were positively correlated with the metastasis of clinical breast cancer. 
The hPEBP4 overexpression in the MDA-MB-231 cells significantly promoted cell invasion in vitro and increased the development of lymph node metastasis in vivo. Conversely, 
the silencing of hPEBP4 suppressed the cell invasive ability both in vitro and in vivo. Further investigation showed that hPEBP4 promoted the expression or activity of the matrix 
metalloproteinase 2, 9, 13(MMP2, 9, 13). This hPEBP4-potentiated cell invasion and MMP expression is due to an increase in Akt activation. Knockdown of Akt restored hPEBP4-
induced breast tumor metastasis in the hPEBP4-MDA-MB-231 xenograft mouse model. Moreover, we found that hPEBP4 functioned as a scaffolding molecule and enhanced the 
association of Akt with Src to promote Akt tyrosine phosphorylation, a prerequisite for the full activation of Akt, in a PE binding domain-dependent manner. This study suggested that 
hPEBP4 is a novel and clinically relevant metastasis accelerator gene and may be a new diagnostic marker and therapeutic target for breast cancer metastasis.

P.B.28.15
The study of relationship between ERK1/2 and p38 MAPK signal pathway and LOX expression in gastric cancer cells

M. Han1, R. Liu2; 
1Ningxia Medical University, Yinchuan, China, 2General hospital, Ningxia Medical University, Yinchuan, China.

Introduction: Lysyl oxidase (LOX) had been provided to promote the invasion and metastasis in gastric cancer. But its regulatory mechanism remains unknown. In this study, we 
explore the corelations of the expression of LOX and p38MAPK or ERK1/2 MAPK signal pathway in gastric cancer cells, and evaluate the regulatory mechanism of LOX.
Materials and Methods: Gastric cancer cell line MGC-803 and BGC-823 were cultured in vitro. After exposing the cells to different concentration of SB203580 or U0126, which inhibited 
p38MAPK or ERK1/2 respectively, the relative expression levels of LOX was detected through western-blot and immunofluorescence assay. The expression levels of p-p38MAPK, 
p38MAPK, p-ERK1/2 and ERK1/2 were measured using Cell-Based EGFR (Active) ELISA when LOX was inhibited by β-Aminopropionitrile (BAPN).
Results: The results of western-blot and immunofluorescence assay illustrated that the expression of LOX decreased after treated the cells using SB203580 or U0126. When LOX 
was inhibited by 0.1mM and 0.2mM BAPN, the abundances of p38MAPK, p-p38MAPK in MGC-803 and BGC-823 are similar as untreated cells. But after LOX was inhibited by 0.3mM 
BAPN, the level of p-p38MAPK increased. In the meanwhile, the expression of p-ERK1/2 and ERK1/2 are similar in different groups (p>0.05).
Conclusions: The expression of LOX can be adjusted through p38MAPK and ERK1/2 signal pathway probably. But the ERK1/2 MAPK signal pathway can not be affected by LOX.
This study is supported by the National Natural Science Foundation of China (Grant No. 81260314).
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P.B.28.16
MHC-I and matrix metalloproteinase 9 immunodetection in mammary tumors of dogs

A. Matsui, P. R. Moreira, R. O. Vasconcelos; 
Faculdade de Ciências Agrárias e Veterinárias, Universidade Estadual Paulista, Jaboticabal, Brazil.

Introducion: MMP 9 enzyme may favor neoplastic invasion and metastasis formation. The expression of MHC-I in the tumor can trigger cell-mediated immunity. The aim of this study 
was to evaluate the presence of MHC-I and MMP 9 in mammary tumors of dogs, in different degrees of malignancy (I, II and III).
Materials and Methods: 39 canine mammary tumors samples were used, forming groups of 13 samples for each histological grade. Five tumor-free breast samples formed the control 
group. The detection of MHC-I and MMP 9 (immunohistochesmitry) was compared in the groups with and without tumor.
Results: MHC-I’s immunodetection was observed in the inflammatory infiltrate and epithelial and myoepithelial tumors cells. This group presented highest averages of MHC-I in grade 
II tumors, followed by grade I. The group with grade III of malignancy presented the lowest average. The immunodetection of MMP 9 occured in tumor epithelium, mioepithelial cell 
and in the stromal fibroblasts. Tumors with grade III of malignancy presented the highest average for MMP 9. There was no significant difference between the groups for both MHC-I 
as for MMP 9, for tumor presence as to the degree of malignancy.
Conclusions: In tumors with less degree of malignancy was obtained most marking of MHC-I. The most aggressive tumors higher detection of MMP 9. It’s suggested that the 
aggressiviness of the tumor may be related to lower capacity to stimulate cellular immunity and MMP 9 may indicate an infavorable prognosis for the patient.
Financial assistance was provided by FAPESP (2010/02194-9)

P.B.28.17
miRNAs in Sera of Tunisian patients discriminate between inflammatory breast cancer and non-inflammatory breast cancer

R. Marrakchi1, K. Hamdi1, D. Goerlitz2, J. Blancato2, M. Islam2, A. Ben Ammar Elgaaied11; 
1Laboratory of Genetics, Immunology and Human Pathology, Faculty of Sciences, University of Tunis El, Tunis, Tunisia, 2Lombardi Comprehensive Cancer Center, Georgetown University 
Medical Center, Washington, WA, United States.

Introduction: Breast cancer is the leading cause of death in women which the most severe form is the inflammatory type that represents a poor prognosis. A better understanding 
of the molecular biology of tumor and the elucidation of genetic and epigenetic alterations including the involvement of microRNAs as key regulators of tumorigenesis through 
inhibition of gene expression in cancer, will certainly lead to assign a molecular signature that specifies the IBC and their potential to serve as minimally invasive, early detection 
markers for IBC and non-IBC in serum.
Materials and methods: miRNA profiling was performed on serum from 20 patients with non-IBC, 20 with IBC, and 20 normal control subjects. Real-time reverse transcription-
polymerase chain reaction (qRT-PCR) was applied to measure the level of 12 candidate miRNAs previously identified in other research.
Results: We found that miR-24, miR-342-3p, miR-337-5p and miR-451 were found to be significantly down-regulated in IBC patients compared to non-IBC. Likewise, the expression 
level of mir-451 showed significant down-regulation in IBC serum, while mir-30b and miR-337-5p were up-regulated in non-IBC serum comparatively to normal controls. Using ROC 
curve analysis, we show that dysregulated miRNAs can discriminate patients with IBC and non-IBC from healthy controls with sensitivity ranging from 76 to 81% and specificity from 
66 to 80%, for three separate miRNAs.
Conclusions: our data suggest that circulating miRNAs could serve as a potential biomarker for the detection of breast cancer and making these miRNAs candidate markers for the 
IBC subtype.

P.B.28.18
The development of an angiogenic protein signature in ovarian cancer ascites as a tool for biologic and prognostic profiling

N. G. Gavalas1, S. Trachana1, E. Pilalis2, K. Tzannis1, O. Papadodima2, M. Liontos1, A. Chatziioannou2, M. A. Dimopoulos1, A. Bamias1; 
1University of Athens, Medical School, Athens, Greece, 2Metabolic Engineering and Bioinformatics Program Institute of Biology, Medical Chemistry & Biotechnology, National Hellenic 
Research Foundation, Athens, Greece.

Advanced ovarian cancer (AOC) is one of the leading lethal gynecological cancers in developed countries. Based on the important role of angiogenesis and the related role of 
chemokines and cytokines in ovarian cancer oncogenesis and expansion, we hypothesized that the development of an “angiogenic signature” might be helpful in prediction of 
prognosis and efficacy of anti-angiogenic therapies in this disease.
Sixty-nine samples of ascitic fluid- 35 from platinum sensitive and 34 from platinum resistant patients managed with cytoreductive surgery and 1st-line carboplatin-based 
chemotherapy- were analyzed using the Proteome ProfilerTM Human Angiogenesis Array Kit, screening for the presence of 55 soluble angiogenesis-related factors. A protein profile 
based on the expression of a subset of 25 factors (including molecules such as MIP-1α, amphiregulin, PDGF-AB/BB, TIMP-4 and other cytokines) could accurately separate resistant 
from sensitive patients with a success rate of approximately 90%. The protein profile corresponding to the “sensitive” subset was associated with significantly longer PFS (8 [95% 
Confidence Interval {CI}: 8-9] vs. 20 months [95% CI: 15-28]; Hazard ratio {HR}: 8.3, p<0.001) and OS (20.5 months [95% CI: 13.5-30] vs. 74 months [95% CI: 36-not reached]; HR: 5.6 
[95% CI: 2.8-11.2]; p<0.001). This prognostic performance was superior to that of stage, histology and the levels of vascular endothelial growth factor (VEGF) in ascites.
In conclusion, we developed an “angiogenic signature” for patients with AOC, which can be used, after appropriate validation, as a prognostic marker and a tool for selection for anti-
angiogenic therapies.

P.B.28.20
Could loss of CD5 on T-lymphocytes characterize ongoing immunopathology and malignant processes ?

S. Penickova, L. Schandene, O. Pradier; 
Hospital Erasme, Bruxelles, Belgium.

Introduction: CD5 molecule, considered as a pan-T-lymphocyte marker, has recently emerged as a TCR-signaling inhibitor. However it is generally not considered in routine T-cell 
phenotype. Here we aimed to evaluate if loss of CD5 expression by T-cells may characterize immunopathology and malignant ongoing processes. We assess the prevalence of the 
CD3+CD5low and CD3+CD5- subsets in peripheral blood of well defined patients.
Patients and Methods : 70 patients (11 with tolerant transplant, 34 active autoimmunity, 13 solide tumors and 12 in remission after hemato-oncology disease) and 24 healthy controls. 
The different T-cell subpopulations were analysed using EDTA whole blood multicolor flow cytometry approach. The results were expressed in percentages of total lymphocytes.
Results : By comparison with the healthy control group, the four patients groups ( autoimmunity, transplant-tolerant, B-hemato-oncology diseases, solid tumors) were characterized 
by significantly higher percentages of CD3+CD5- (p=0.007, 0.02, 0.01 and 0.04, respectively) and CD3+CD5low T-lymphocytes (p=0.01, 0.05, 0.01, 0.04, respectively) found in their 
peripheral blood. Surprisingly this observation holded for long-term tolerant transplant individuals as well as for hemato-oncology patients many years after treatement.
Conclusion : Taken together these data indicate that down-modulation of CD5 at the surface of T-lymphocytes may characterize immunopathology as well as malignant ongoing 
processes. In view of the inhibitory effect of CD5 molecule on TCR-signaling, our results support the concept of CD5 as safeguard against autoimmunity and developement of 
malignant disease but also an indice of transplant rejection.

P.B.28.21
Gene expression profiling of circulating tumor cells and peripheral blood mononuclear cells from breast cancer patients

M. Hensler; 
SOTIO, Prague, Czech Republic.

Introduction: Circulating tumor cells (CTCs) are rare cancer cells that are released from a tumor into the bloodstream. The presence of CTCs in peripheral blood has been associated 
with metastasis formation in patients with breast cancer. Therefore, the molecular characterization of CTCs should provide valuable insights into the behaviors of these cells in terms 
of their impacts on the formation of metastasis.
Methods: We performed gene expression profiling to evaluate the enriched CTCs and peripheral blood mononuclear cells (PBMCs) of breast cancer patients using an expression panel 
of 55 breast cancer-associated genes.
Results: Several genes were found to be differentially expressed in the CTC, including a few that were exclusively expressed in these cells. However, the expression of these genes was 
barely detectable in the PBMC samples. Some genes were differentially expressed in PBMCs, and the expression of these genes was correlated with tumor grade and the formation of 
metastasis
Conclusion: We have shown that the enriched CTCs of breast cancer patients overexpress genes involved in proteolytic degradation of the extracellular matrix as well as genes that 
play important roles in the epithelial-mesenchymal transition process.
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P.B.28.22
YKL-40 and colorectal cancer - is there a link?

M. Kazakova1, Y. Feodorova1, K. Simitchiev2, G. Kostov3, R. Dimov4, V. Sarafian1; 
1Medical University - Plovdiv, Department of Medical Biology, Plovdiv, Bulgaria, 2University of Plovdiv, Bulgaria, Faculty of Chemistry, Department of Analytical Chemistry and Computer 
Chemistry, Plovdiv, Bulgaria, 3Medical University - Plovdiv, Clinic of Surgery, Hospital “Kaspela” – Plovdiv, Bulgaria, Plovdiv, Bulgaria, 4Medical University - Plovdiv, Department of Special 
Surgery, Plovdiv, Bulgaria.

Introduction: Colorectal cancer (CRC) is one of the most frequent types of cancer and the most common cause of death. There remains a lack of clinically useful biomarkers emerging 
for cancers.
The aim of this investigation was to analyze the novel biomarker YKL-40 and to search correlations with gene expression and serum levels of the cytokines IL-6, TNF-α and MMP-9 in 
sporadic CRC patients.
Materials and Methods: Twenty-four patients, aged 73±7.4 years were used in the study. Normal and tumor tissue samples were collected during surgical removal of the tumor. 
Transcription levels of MMP9, IL-6, TNF-α and YKL-40 genes were determined in the tumor site by RT-qPCR analysis using the RT2 Profiler PCR array (SABiosciences). Serum 
concentrations of IL-6, TNF-α and MMP-9 were determined by ELISA.
Results: Strong overexpression (11.4-fold) of YKL-40 mRNA was detected in the tumor tissue of 92% of the patients. IL-6 was slightly upregulated in some cases but generally showed 
unaltered levels compared to normal tissue. In contrast, MMP-9 and TNF-α displayed slight to moderate reduction of mRNA levels in tumor tissue.
We found elevated serum concentrations of MMP-9 and IL-6 and no change in serum concentrations of TNF-α. No correlation between serum and transcription levels of these 
molecules was observed.
Conclusion: We suggest that the significant overexpression of YKL-40 at the protein and mRNA levels might be related to angiogenesis and the malignant potential of CRC.
Acknowledgements: This work was supported by Medical University-Plovdiv (NO 02/2013) and the Ministry of Education and Science (DUNK01-2/2009).
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P.C.09.01
Mast cells form antibody-dependent degranulatory synapse for dedicated secretion and defence

R. Joulia1, N. Gaudenzio2, M. Rodrigues1, J. Lopez1, N. Blanchard1, S. Valitutti1, E. Espinosa1; 
1INSERM CPTP, Toulouse, France, 2School of Medicine, Department of Pathology, Stanford, Stanford, CA, United States.

Introduction: Mast cells are tissue-resident immune cells that play a key role in inflammation and allergy. They are characterized by a cytoplasm filled with secretory granules 
containing a large array of preformed mediators. Mast cell degranulation is efficiently triggered by Fc receptor aggregation and human mast cells express constitutively two activating 
Fc receptor: the high affinity IgE receptor and the low affinity IgG receptor.
Materials and Methods: We investigated the dynamics of mast cell degranulation at the single cell level following local stimulation by mean of IgG or IgE targeted cell surface 
antigens. We set-up a method to monitor the degranulation of mast cell using fluorochrome-labelled avidin, a probe that specifically binds heparin contained in granules.
Results: We show that interaction of mast cells with antibody targeted cells induces the polarized exocytosis of their granules resulting in a sustained exposure of effector enzymes, 
such as tryptase and chymase. Antibody dependent degranulatory synapses (ADDS) take place within an area of cortical actin cytoskeleton clearance in the absence of microtubule 
organizing center and Golgi apparatus repositioning towards the stimulating cell. Remarkably, IgG-mediated degranulatory synapses also occur upon contact with opsonized 
Toxoplasma gondii tachyzoites resulting in tryptase-dependent parasite death.
Conclusion: In summary, our results shed new light on mast cell biology by showing that in the presence of cellular antigens, both IgE and IgG can trigger synaptic activation of mast 
cells. The newly described capacity of mast cells to perform ADDS for dedicated secretion and defence reveals unpredicted functions of these cells.

P.C.09.02
The role of mast cell tryptases in allergic airways disease

A. Essilfie1, A. Jarnicki1, S. Gellatly1, A. Brown1, A. Deane1, K. Budden1, R. Stevens2, P. Hansbro1; 
1University of Newcastle and Hunter Medical Research Institute, Newcastle, Australia, 2Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, United States.

Introduction: Mast cells are crucial effector cells that release preformed mediators such as histamine, proteoglycan, chymases and tryptases upon activation. They play critical roles 
in acute responses to allergens and in asthma pathogenesis. There are 15 proteases stored in mast cell granules, and tryptase-β and -γ and their murine equivalents, mouse mast cell 
protease (mMCP)-6/mMCP7 and protease serine member S31 (Prss31) are the most abundant in human and mouse mast cell granules. Although mMCP6 and MCP7 share significant 
sequence homology, they have different substrate specificities and activities. They have protective roles in bacterial infections, but are also critical mediators of severe inflammation, 
however the function of Prss31 is not well understood. This study aimed to elucidate the specific roles of these tryptases in the development and progression of house dust-mite 
(HDM)-induced allergic airway disease (AAD).
Materials and Methods: Chronic models of HDM-induced AAD were induced in wild-type C57/BL6 (mMCP6+7-) mice and novel, mMCP6-7+, mMCP6-7-, Prss31-/-, and NDST2-/- 
deficient mice.
Results: In chronic AAD mMCP6-7+ mice had suppressed airway total cells, neutrophils, eosinophils, macrophages, and airway hyperresponsivesness; mMCP6-7- mice had increased 
total cells and neutrophils and cytokine responses, and Prss31-/- mice had an increase in airway total cell counts and macrophages compared to wildtype controls.
Conclusions: mMCP7 may have an immunosuppressive role whilst mMCP6-7+ and Prss31 may also have important roles in inducing airway inflammation in AAD and potentially 
asthma. These studies indicate that mast cell tryptases may be novel treatment targets in asthma
P.C.09.03
Mast cells migration in mechanism of delayed-type hypersensitivity reaction

T. V. Sydorenko, L. A. Dyugovska, O. F. Melnikov; 
Institute of Otolaryngology, Kyiv, Ukraine.

In rats with delayed-type hypersensitivity (DTH) reaction the increased mass of experimental lymph nodes as compared with control lymph nodes was accompanied by rise of per cent 
of lymphocytes that contact with peritoneal mast cells and form co-called mast cell - lymphocytes rosettes (MLR). The number of MLR-forming lymphocytes in thymus in these rats 
was decreased that can be caused by migration of MLR-forming lymphoid cells from central organ of immunity to site of DTH reaction development.
The ability of peritoneal mast cells of rat to migrate from the capillary in vitro intensely decreased by 84% (p< 0,01)as in the second day after antigen administer so after complete 
DTH formation.
This data assume that peritoneal mast cells take part in DTH development by migration in first stage of this reaction and directly contact with immune competent cells especially in 
sites of antigen administer.

P.C.09.04
Cytochemical characteristics of human thymic mast cells

V. V. Guselnikova; 
St. Petersburg State University, St. Petersburg, Russian Federation.

Introduction: The present study was focused on both immunocytochemical analysis of thymic mast cell (MC) phenotype and description of the thymic MCs location in relation to 
blood vessels or nerve terminals.
Materials and Methods: Specimens of thymus were taken from 10 cases during surgical procedures on the heart (age ranging from 21 days till 8 years). Paraffin-embedded serial 
sections were stained with anti-tryptase monoclonal antibody and anti-chymase polyclonal antibody for identification of different MC phenotypes. Alcian blue staining and anti-CD31 
monoclonal antibodies were used for simultaneous detection of MCs and microvessels. The new method based on the histochemical identification of MCs with Alcian blue and an 
immunochemical reaction for synaptophysin was used for simultaneous detection of MCs and nerve terminals.
Results: Three phenotypically distinct MC subsets were identified in the human thymus: MCs containing only tryptase, MCs containing both tryptase and chymase, and MCs 
containing only chymase. These types of MCs coexisted in all thymic compartments. We found that thymic MCs were frequently located close to blood vessels. We also observed co-
localization between MCs and synaptophysin-immunopositive nerve terminals in the thymus.
Conclusions: The results of our research indicate that there are the elaborate interactions between MCs, blood vessels and nerves in the human thymus. Such interactions can be 
involved in maintenance of thymic functional status in normal and/or pathological conditions.
The study was supported by RFBR grant №15-04-05093 A
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P.C.09.05
Negative regulatory roles of ORMDL3 in the FcεRI-triggered expression of proinflammatory mediators, chemotactic response, and passive cutaneous anaphylaxis

V. Bugajev, I. Halova, L. Draberova, M. Bambouskova, L. Potuckova, H. Draberova, T. Paulenda, S. Junyent, P. Draber; 
Institute of Molecular Genetics, Prague, Czech Republic.

Introduction: Single-nucleotide polymorphism studies have linked the chromosome 17q12-q21 region, where human orosomucoid-like (ORMDL)3 gene is localized, to the risk of 
asthma and several other inflammatory diseases. Although mast cells are involved in development of these diseases, the contribution of ORMDL3 to mast cell physiology is unknown. 
In this study we examined the role of ORMDL3 in antigen-induced activation of mouse mast cells with reduced or enhanced ORMDL3 expression.
Material and methods: Measurement of proinflammatory markers produced by bone-marrow derived mast cells with changes in ORMDL3 expression levels, assessment of passive 
cutaneous anaphylaxis.
Results: Our data show that in antigen-activated mast cells, reduced expression of the ORMDL3 protein had no effect on degranulation and calcium response, but significantly 
enhanced phosphorylation of AKT kinase at Ser 473 followed by enhanced phosphorylation and degradation of IκBα and translocation of the NF-κB p65 subunit into the nucleus. 
These events were associated with an increased expression of proinflammatory cytokines (TNF-α, IL-6, and IL-13), chemokines (CCL3 and CCL4), and cyclooxygenase-2 dependent 
synthesis of prostaglandin D2. Antigen-mediated chemotaxis was also enhanced in ORMDL3-deficient cells. On the other hand, increased expression of ORMDL3 had no significant 
effect on the studied signaling events, except for reduced antigen-mediated chemotaxis. Our data also show that silencing of ORMDL3 by specific siRNAs increases IgE-antigen 
dependent passive cutaneous anaphylaxis in mice.
Conclusions: We provide evidence that down-regulation of ORMDL3 expression in mast cells enhances AKT and NF-κB-directed signaling pathways and chemotaxis and contributes to 
development of mast cell-mediated local inflammation in vivo.

P.C.09.06
The reaction of population pulmonary mast cells under the action of β-blockers on the rat’s asthma model

M. Syrtsova; 
Institute of Experimental Medicine, St. Petersburg, Russian Federation.

Mast cells (MC) - multifunctional granular cells containing a wide range of mediators, are target for anti-inflammatory therapy in asthma. Model of asthma studied population MC in 
the lungs of rats under the influence of β-blockers in combination with standard therapy (glucocorticoid budesonide together with β-adrenoceptor agonists salbutamol), and without 
it. MC different maturity identified on paraffin sections stained with alcian blue and safranin. In rats with asthma density MC is increased as compared with intact rats 1.9 times. In the 
lungs of intact and experimental rats are dominated by immature alcian-mast cells positive. In all variants of experiments under the influence of drugs the density of MC is reduced to 
2-2.7 times and corresponds to the density of cells in intact rats. With the introduction of oral and inhaled drugs β-blockers statistically significant differences in the density of MC are 
not detected. Thus, under the action of all studied pharmacological agents number MC, playing the role of the target in the therapy of asthma, reduced to the level of norms. We can 
assume, therefore inhibiting the production of numerous factors that influence the development of asthma.

P.C.09.07
Epigenetic regulation of keratinocyte derived antimicrobial peptides during skin development

T. Berger, L. Beer, A. Elbe-Bürger, E. Tschachler, M. Mildner; 
Medical University of Vienna, Department of Dermatology, Wien, Austria.

Introduction: We recently demonstrated that the production of keratinocyte (KC) derived antimicrobial peptides (AMPs) is strongly enhanced in fetal KC as compared to neonatal 
or adult KC. In addition, we were able to show that a reduction of the trimethylated form of H3K27 in fetal KC was involved in the enhanced production of AMPs of the S100 protein 
family and cathelicidin. In the present work we investigated the involvement of the transcriptional co-repressor TRIM28, which has been shown to contribute to tri-methylation of 
H3K9, on AMP expression.
Results: We could demonstrate that Trim28 was significantly lower expressed in prenatal than in postnatal KC and that Trim28 expression levels correlated with the H3K9 methylation 
status and the AMP expression levels of the cells. To further explore the role of Trim28 in the regulation of AMPs, we performed siRNA mediated gene silencing in KC. Indeed, Trim28 
deficient KC showed a strong up-regulation of a subgroup of AMPs. Interestingly, the H3K9 regulated AMPs (beta-defensin 1,beta-defensin 2, beta-defensin 3 and RNAse 7) are 
different from those regulated by changes in the methylation status of H3K27(S100A7, S100A8, S100A9 and cathelicidin).
Conclusion: Our study on the regulation of AMP in KC during development suggests a strong involvement of epigenetic mechanisms by a dual mechanism via modulating the H3K9 
and H3K27 methylation status.

P.C.09.08
Immunomodulating effect of antimicrobial peptide defensin RatNP3

G. M. Aleshina, I. A. Yankelevich, V. N. Kokryakov; 
Institute of Experimental Medicine, Saint Petersburg, Russian Federation.

Introduction: Stress affects the interaction between nervous and immune systems changing a level of hormones and cytokines. It can be assumed that molecular factors of innate 
immunity can modulate these changes. The aim of the present study is to evaluate the effect of antimicrobial peptide defensin RatNP3 from rat neutrophils on IL-4 and TLR4 mRNA 
expression, dynamics of corticosterone concentration and leukocyte redistribution in rat under experimental stress conditions.
Material and Methods: The model of acute stress - swimming in cold (1°-4°C) water for 2 min. RatNP-3 in a dose 100 μg/kg was injected i.p. 5 min before stress application. Blood and 
spleen were collected 30 min and 3 h after stress induction. Plasma corticosterone level was evaluated by IFA kit for corticosterone (DRG). The intensity of mRNA expression in rat 
splenocytes has been evaluated using real-time RT-PCR.
Results: The results demonstrate these stress conditions stimulate IL-4 and TLR4 mRNA expression in splenocytes in 3h after stress. Injection of defensin abolishes stress-induced 
stimulation of IL-4 and TLR4 mRNA expression, normalizes stress-induced changes of neutrophils numbers in the blood, and reduces stress-induced increase of corticosterone 
concentration in the blood of rats. We have developed the enzyme immunoassay to detect neutrophil defensins in rat blood plasma and revealed that the intensity of defensin 
secretion from neutrophils is enhanced under stress conditions.
Conclusion: So we can suggest that endogeneous peptides defensins can act as immunomodulators during the development of stress reaction
This work is partly supported by RFBR grant No 15-04-06471a.

P.C.09.09
A pilot investigation: Inflammatory and oxidative pathways in isolated peripheral mononuclear cells from Chronic Fatigue Syndrome/Myalgic Encephalomyelitis patients

T. Nguyen; 
Menzies Health Institution, Gold Coast, Australia.

Introduction: Chronic Fatigue Syndrome/Myalgic Encephalomyelitis(CFS/ME) is a multisystem disorder of unknown aetiology but may comprise inflammatory pathways for immune 
dysfunction. In particular, an inflammatory pathway involving transcription factor Nuclear Factor Kappa B (NF- κβ) has been documented to be elevated. However, there are limited 
findings on other inflammatory proteins that are regulated by NF- κβ in CFS/ME patients. This was the first study to investigate: a) Intracellular protein expression levels of NF-κβ, 
I-Kappa-B-Alpha (IKBα), Cyclooxygenase-1 (COX-1), Cyclooxygenase-2 (COX-2), Tumour necrosis factor alpha (TNF-α) and Interferon-gamma (IFN-γ) and b) Early mitochondrial 
apoptosis which was examined in the presence and absence of mitogen stimulation in CFS/ME patients compared with healthy controls.
Methods: 10 CFS/ME patients who met the 1994 Fukuda classification criteria (mean age 54.5 ± 2.48) and 8 healthy controls (mean age 41.75 ± 5.02) participated in this pilot study. 
Peripheral blood mononuclear cells were isolated and intracellular staining was implemented with anti-NF-κβ, anti-Iκβα, anti-COX-1, anti-COX-2, anti-IFN-γ and anti-TNF-α. 
Mitochondria-induced cell death was determined using MitoTracker Red CMXRos dye and Annexin V-FITC. All samples were analyzed using flow cytometric methods.
Results: There was a significant increase in intracellular COX-2 and TNF-α proteins (P<0.001) in the CFS/ME patients compared with healthy controls.
Conclusion: This pilot study showed significant increases in COX-2 and TNF-α, suggesting dysfunction in certain inflammatory pathways, which may contribute to the pathogenesis of 
CFS/ME.

P.C.09.11
Keratinocytes and their participation on innate immunity against dengue virus

M. López-González1,2, J. Garcia-Cordero1, L. Cedillo-Barron1; 
1Pasteur Institute, Paris, France, 2CINVESTAV, México D.F., Mexico.

INTRODUCTION: Dengue virus is transmitted to humans through the bites of infected female Aedes mosquitoes. The skin is the first tissue in contact with the virus during infection, 
and the keratinocytes are the main component of the skin. These cells provide a chemical barrier thought of the production of antimicrobial peptides (HBD2, HBD3 and LL37). The 
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AMPs are small proteins with a broad spectrum of antimicrobial activity and they are considered as part of the host innate immunity. MATERIALS AND METHODS: Keratinocytes 
were infected with DENV-2 (10 MOI) and analyzed at 12, 24 and 48 hours post infection by flow cytometry and immunofluorescence. At the same time, to demonstrate a productive 
infection, the viral progeny was evaluated in the supernatant from infected cells and cells pretreated with different AMPs before of infection (10, 20 and 30 µg/mL of HBD2, 3 or LL-37) 
by plaques forming units (PFU in BHK-21cells). RESULTS: The results shown that these cells are permissive to DENV-2 infection and positives for the expression of viral antigen E (7, 10 
and 20% of expression respectively) and NS3. By other hand, the viral progeny was decrease in cells pretreated with LL37, not being well with the others AMPs (HBD2, 3) or untreated 
cells. CONCLUSIONS: This results suggesting that keratinocytes may be one of the early targets of DENV-2 and them maybe respond to this pathogen producing molecules of innate 
immunity such as antimicrobial peptides, and this AMPs have effect against DENV-2 infection.

P.C.09.12
Modulation of dendritic cells by exosomes derived from human breast milk and plasma

M. Eldh, P. Larssen, S. Gabrielsson; 
Karolinska Institutet, Department of Medicine, Translational Immunology Unit, Stockholm, Sweden.

Background: Exosomes are nano-sized membrane vesicles of endocytic origin. They are released by virtually all cells including immune cells, and have been found in different body 
fluids. Exosomes play roles in a variety of biological systems and can induce both immune activation and tolerance. Breast feeding has been suggested to decrease the risk of allergy 
development in children. Breast milk contains exosomes that can induce regulatory T-cells in vitro. However, it is not known whether breast milk-derived exosomes exert a direct 
effect shifting naïve T-cells to a regulatory phenotype or if exosomes induce tolerogenic dendritic cells (DCs) that in turn regulates the T-cells.
Aim: To compare exosomes from milk and plasma, to explore if they have different immune modulatory properties on DCs.
Methods: Exosomes were isolated and phenotyped by flow cytometry and western blot. For functional studies, monocyte derived DCs (MDDCs) were incubated for 24h with 
exosomes from milk or plasma, followed by phenotyping and analysis of cytokine production.
Results and conclusions: Milk and plasma-derived exosomes expressed similar surface markers such as CD9, CD63 and CD81, but had low levels of HLA-ABC and HLA-DR. Plasma-
derived exosomes, but not milk-derived, strongly increased HLA-DR expression on MDDCs, without inducing CD86, suggesting that plasma exosomes do not induce a general 
maturation of MDDCs. Plasma-derived exosomes also induced TNF-a and IL-6. These results indicate that exosomes of different origin carry diverse biological functions. While 
plasma-derived exosomes seem to be more immune stimulatory, we are currently investigating the tolerogenic capacity of the milk-derived exosomes.

P.C.09.13
Non-toxic concentrations of graphene quantum dots exhibit anti-proliferative, anti-inflammatory and immunoregulatory properties in a model of human peripheral blood 
mononuclear cells

D. Mihajlovic1, S. Tomic1, Z. Markovic2, V. Trajkovic3, M. Colic1; 
1Medical Faculty of the Military Medical Academy, University of Defence, Belgrade, Serbia, 2Vinca Institute of Nuclear Sciences, University of Belgrade, Belgrade, Serbia, 3Institute for 
Microbiology and Immunology, School of Medicine, University of Belgrade, Belgrade, Serbia.

Introduction: Graphene quantum dots (40nm) (GQDs) represent novel nanomaterials with desirable physical, optical and magnetic properties, potentially enabling their extensive 
biomedical application in diagnostics and therapy. However, the biocompatibility and immunomodulatory properties of GQD are still insufficiently investigated, particularly in human 
cells.
Materials and methods: We investigated time- and dose-dependent cytotoxicity and immunomodulatory properties of GQDs using a model of phytohemagglutinin (PHA)-stimulated 
human peripheral blood mononuclear cells (PBMCs).
Results: Cytotoxicity studies revealed that GQDs do not reduce viability or metabolic activity of PBMCs in concentrations lower that 250µg/ml, in either 24h or 48h cultures. Higher 
concentrations of GQDs (300-750 µg/ml) induced necrosis and apoptosis of PBMCs in a dose dependent manner, and the effect was much stronger on monocytes. GQDs inhibited 
dose-dependently the proliferation of PHA-stimulated PBMCs when applied at non-toxic concentrations. Such effect correlated with dose-dependent down-regulation of pro-
inflammatory (IL-1β, IL-6 and IL-8) and Th1 cytokines (IFN-γ and IL-12) and up-regulation of TNF-α, Th2 cytokines (IL-4 and IL-5) and IL-10.
Conclusion: These data suggest that GQDs possess anti-proliferative, anti-inflammatory and immunoregulatory potential, even if applied in non-toxic concentrations, which could be 
beneficial for the treatment of pro-inflammatory- and Th1-mediated autoimmune pathologies.

P.C.09.14
IDO1 deficiency does not affect disease in systemic juvenile idiopathic arthritis and hemophagocytic lymphohistiocytosis mouse models

K. Put1, E. Brisse1, A. Avau1, M. Imbrechts1, T. Mitera1, F. Fallarino2, C. Wouters3, P. Matthys1; 
1Laboratory of Immunobiology, KU Leuven, Leuven, Belgium, 2Department of Experimental Medicine and Biochemical Sciences, University of Perugia, Perugia, Italy, 3Laboratory of Pediatric 
Immunology, University Hospital Leuven, KU Leuven, Leuven, Belgium.

Indoleamine 2,3-deoxygenase-1 (IDO1) is an immunomodulatory enzyme which catalyzes the degradation of tryptophan to kynurenine and is strongly induced by IFN-γ. Recently, we 
reported highly increased levels of IFN-γ and corresponding IDO activity in patients with hemophagocytic lymphohistiocytosis (HLH), a hyper-inflammatory syndrome. On the other 
hand, IFN-γ and IDO were low in patients with the auto-inflammatory syndrome systemic juvenile idiopathic arthritis (sJIA). As HLH can occur as a complication of sJIA, the opposing 
levels of both IFN-γ and IDO are remarkable. The role of IFN-γ differs from being pathogenic to even protective in different sJIA/HLH mouse models. To further unravel the role of IDO 
in sJIA and HLH, wild-type and Ido1-/-mice were used: complete Freund’s adjuvant-injected mice developed a sJIA-like syndrome and HLH was evoked by repeated injection of CpG or 
by primary infection of mouse cytomegalovirus. Despite increased IDO1 expression in wild-type mice, no differences were found in clinical and hematological features between wild-
type and Ido1-/- mice. As IDO modulates the immune response via induction of regulatory T cells and inhibition of T cell proliferation, we investigated both features in a T cell triggered 
anti-CD3 inflammatory syndrome. Again, no differences were observed in percentages of regulatory T cells, nor of proliferating or apoptotic lymph node and thymus cells. Our 
data demonstrate that IDO1 deficiency does not affect inflammation in sJIA, HLH and T cell triggered mouse models. Therefore we hypothesize that other tryptophan catabolizing 
enzymes like IDO2 and TDO2 might be induced as part of a compensatory mechanism.

P.C.09.15
Anti-inflammation of amide compounds in LPS-induced human gingival fibroblasts

N. Aroonrerk1, N. Niyomtham2, B. Yingyoungnarongkul2; 
1Department of Stomatology, Faculty of Dentistry, Srinakharinwirot University, Bangkok, Thailand, 2Department of Chemistry, Faculty of Science, Ramkhamhaeng University, Bangkok, 
Thailand.

Introduction: Amide compounds were associated with various biological activities including antituberculosis, anticonvulsant, antivirus and anti-inflammatory properties. A numbers 
of amide compounds have been synthesized and were established by means of IR, 1H-NMR and elemental analysis. The compounds were evaluated for anti-inflammatory activity by 
using human gingival fibroblast cell cultures as in vitro model. This study was to evaluate the effect of an amide compound on LPS-induced IL-6 and PGE2 production in human gingival 
fibroblasts (HGFs).
Materials and Methods: The conditions for IL-6 production of HGFs after induced with LPS was optimized by vary concentration and incubation time. HGFs were incubated with 
amide compounds (0.016-20 µg/ml) for 30 min before LPS (1 μg/ml) was added. After 24 h of incubation time, the culture media were harvested and determined for IL-6 and PGE2 
contents using an ELISA method. Prednisolone and NS-398 were used as a positive control.
Results: The maximum IL-6 production was achieved when exposed to 1 μg/ml of LPS for after 24 h, which was inhibited by the IL-6 immunosuppressant prednisolone. Among the 
amide compounds, NBBA exhibited the most potent anti-IL-6 activity with % inhibition of 64.8 + 0.5. In addition, it could almost completely inhibit 76.6 % PGE2 production. Cell 
viability was not significantly affected in the treatment of B32 at a concentration < 10 µg/ml.
Conclusions: NBBA exhibited an inhibitory effect on the production of IL-6 and PGE2 from LPS-induced HGFs. It may serve as a lead compound with its inhibiting inflammatory activity 
in periodontal disease.

P.C.09.16
PTX3 is involved in the regulation of bone mass in physiological and pathological conditions

D. Grcevic1, T. Kelava1, V. Katavic1, S. Ivcevic1, N. Kovacic1, M. Sironi2, S. Valentino2, H. Cvija1, L. Deban2, B. Bottazzi2; 
1University of Zagreb School of Medicine, Zagreb, Croatia, 2Humanitas Clinical and Research Center, Rozzano (Milan), Italy.

Introduction. Pentraxin 3 (PTX3) is a highly conserved member of the long pentraxin subfamily associated with multiple biological functions, including infection, female fertility and 
angiogenesis. We aimed to elucidate the role of PTX3 in bone remodeling and fracture healing.
Materials and Methods. Mice deficient for the PTX3 gene (PTX3-KO) and their sex- and age-matched wild type (WT) littermates were used, after obtaining Ethical approval. Cells from 
bone marrow and endosteal/periosteal compartments were cultured to stimulate differentiation into osteoblast or osteoclast lineages, and analyzed by flow-cytometry for putative 
osteoclast and osteoblast progenitor cells. Bone metabolism in vivo was determined by histomorphometry and micro-computerized tomography. The method of Bonnarens and 
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Einhorn was modified to produce standardized closed tibial fractures.
Results. PTX3-KO mice had lower bone mass (BV/TV 2.72±1.23 for females and 5.39±1.73 for males) than their WT littermates (BV/TV 5.03±0.87 for females and 7.04±0.87 for males, 
p<0.05). PTX3 was up-regulated with osteoblast maturation and was able to reverse the negative effect of FGF2 on osteoblast differentiation in vitro. Non-hematopoietic periosteal 
cells highly up-regulated PTX3 expression during the initial phase of fracture healing. Moreover, PTX3-KO mice formed significantly less mineralized callus following fracture (BV/TV 
15.33±2.32 vs. 19.66±4.32, p<0.05).
Conclusions. Our results revealed that PTX3 has a positive effect on bone mass, possibly through inhibition of the FGF2 negative impact on bone formation. Moreover, we show that 
bone regeneration requires PTX3 for the induction of the periosteal reaction, confirming the importance of various inflammatory molecules in initiating fracture repair.

P.C.09.17
Role of inflammation induced by the serine-protease granzyme A in development of colorectal carcinoma in vivo

L. Santiago1, M. Castro2, M. Arias1, M. Bernal3, P. Sota4, G. Muñoz4, M. Domper5, A. Alcalde2, A. Fernández5, J. Pardo1,6,7; 
1Centro de Investigación Biomédica de Aragón (CIBA), IIS Aragon/Universidad de Zaragoza, Zaragoza, Spain, 2Departamento de Fisiologia, Facultad de Veterinaria, Universidad de 
Zaragoza, Zaragoza, Spain, 3Servicio de Bioquímica, Hospital Clínico Universitario Lozano Blesa, IIS Aragon/ Instituto Aragones de Ciencias de la Salud (IACS), Zaragoza, Spain, 4Servicio de 
Anatomia Patologica, Hospital CLinico Universitario Lozano Blesa, IIS Aragon/Instituto Aragones de Ciencias de la Salud (IACS), Zaragoza, Spain, 5Servicio de Aparato Digestivo, Hospital 
CLinico Universitario Lozano Blesa, IIS Aragon/ Instituto Aragones de Ciencias de la Salud (IACS), Zaragoza, Spain, 6Instituto de Nanociencia de Aragon (INA), Zaragoza, Spain, 7Fundación 
Aragon I+D (ARAID), Zaragoza, Spain.

Inflammation supports the different phases of cancer development, being one of the main factors of risk and prognosis in colorectal cancer (CRC). Recently it has been described 
that Natural Killer cells through the granule protease granzyme A (GzmA) promote a pro-inflammatory response in different cell types including macrophages and epithelial cells, 
regulating the production of cytokines such as TNFα and IL6 in vivo. We have now analyzed the contribution of gzmA to the development of CRC of inflammatory origin using the 
dextran sulfate sodium (DSS)/Azoxymethane model in C57Bl/6 wild type (wt) and GzmA KO (GzmA-/-).
GzmA-/- mice showed a clinical score significantly lower than wt controls during both acute inflammation and once established chronic colitis. Survival in the GzmA-/- group during 
the phase of acute colitis was higher than 80% in contrast to that observed in the wt mice which was lower than 40%. Necropsies of the surviving animals revealed that macroscopic 
(edema, length, thickness) and microscopic (Hematoxilin/eosin) damage were significantly lower in GzmA-/- mice. Analysis of the development of tumors in the distal region of 
the colon of animals treated with DSS/azoxymethane evidence a lower incidence, number and size in the GzmA-/- group. This data correlated with a lower production of the pro-
inflammatory mediators in tissues from GzmA-/- mice, indicating that inflammation induced by GzmA contributes to CRC development in vivo. The data suggest that GzmA could be 
used as a new marker of diagnosis/prognosis and a possible therapeutic target for the prevention of CRC during chronic inflammation.

P.C.09.18
Malondialdehyde adducts constitute metabolic danger signals in vitro and in vivo

C. J. Busch1, D. Weismann1, T. Hendrikx1,2, V. Millischer1, G. Haas1, R. Shiri-Sverdlov2, C. J. Binder1; 
1Medical University of Vienna, Vienna, Austria, 2Maastricht University, Maastricht, Netherlands.

Danger signals are endogenously released molecules during conditions of (metabolically-induced) stress which promote immune responses in inflammatory pathologies such as 
atherosclerosis. We hypothesise that oxidation-specific epitopes like malondialdehyde (MDA) adducts generated during increased oxidative stress by lipid decomposition represent 
a novel type of danger signal. To investigate whether MDA adducts induce a pro-inflammatory response, we stimulated THP-1 cells or primary murine bone-marrow-derived 
macrophages (BMDMs) with bovine serum albumin (BSA) adducted to different MDA-type modifications. Only advanced MDA modifications (MAA-BSA) induced chemokine 
secretion in a dose-dependent-manner. To further characterise MAA-induced inflammatory responses, we performed a transcriptome analysis with BMDMs, identifying cytokine 
signalling as the most enriched pathway. Upregulation of several cytokines including Cxcl1, Cxcl2, Ccl2, Ccl3 was confirmed by RT-qPCR or ELISA. Intraperitoneal administration of 
MAA-BSA but not BSA into C57BL/6 mice resulted in a significant increase of KC/MIP2α secretion after two hours, accompanied by an elevated neutrophil influx according to flow 
cytometric analysis of the lavage fluid. As MDA adducts are known to be ubiquitously present in inflammatory settings, we investigated whether monoclonal MDA-specific antibodies 
are able to neutralize inflammation in a model of high-fat-induced hepatic inflammation using LDLR-/- mice. Immunohistochemical analysis of liver sections after one week of high-
fat diet revealed a significant influx of neutrophils which was reduced by 45% in mice receiving MDA-specific antibodies. Diet-induced upregulation of inflammatory markers was also 
significantly diminished in MDA-antibody-treated mice. We conclude that MDA adducts constitute a novel type of metabolic danger signal both in vitro and in vivo.

P.C.09.19
Lactobacillus rhamnosus GG regulates T cell proliferation and differentiation by inducing prostaglandin E2 and vascular endothelial growth factor α from gut dendritic cells

Z. Ye, C. Huang, K. Chua, I. Kuo; 
National University of Singapore, Singapore, Singapore.

The human probiotic strain Lactobacillus rhamnosus GG (LGG) has been shown to exert prophylactic or therapeutic effects on allergic diseases in clinical and experimental studies. 
This beneficial effect is generally associated with the induction of Th1 effector or Foxp3+ regulatory T cells. However, the mechanism underlying the modulation of T effector 
responses remains unclear. We investigated the role of dendritic cells from mouse mesenteric lymph nodes in mediating the effect of LGG and eliciting the adaptive immune 
responses. We found that dendritic cells were less activated by LGG as compared to E. coli. The soluble factors secreted from LGG-stimulated dendritic cells suppressed CD4+ T cell 
proliferation, modulated the cytokine production and promoted Foxp3+ T cell differentiation. In the supernatant of LGG-stimulated dendritic cells, prostaglandin E2 was identified to 
directly suppress T cell activation whereas vascular endothelial growth factor α indirectly contributed to the suppression by inducing more prostaglandin E2 production. Our findings 
suggested that the modulation of CD4+ T cells by LGG may be mediated through prostaglandin E2 and vascular endothelial growth factor α secreted by gut dendritic cells.

P.C.09.20
The effect of one bout eccentric exercise of elbow muscles on G-CSF ,Mb, MPO And PGE2

F. Nameni1, H. Poursadra2; 
1varamin pishva branch, islamic azad university, Varamin, pishva, Iran, Islamic Republic of, 2Financial Management, Dustan Equipment, teran, Iran, Islamic Republic of.

Introduction: Exercise induced production of inflammatory mediators in peripheral leukocytes . These factors have been shown to modulate metabolism, inflammation and pain. The 
aims of this study were to examine the plasma concentrations of G-CSF ,Mb, MPO and PGE2 after A single bout of eccentric exercise .
Material and Methods :Ten training female taking part in study. Blood samples were collected before ,immediately and 2 hours after eccentric training. Levels of G-CSF, Mb, MPO and 
PGE2 were measured in response to eccentric training.
Results: Plasma concentrations of myoglobin (Mb) and G-CSF levels were increased ,immediately and 2 h after eccentric training and were significant MPO and PGE2 levels showed a 
small and not significant increase increased immediately and increased 2 h after eccentric training .All data are expressed as means ±SEM and analysis of variance repeated measures 
and LSD test was used for post hoc. The data presented show that peripheral leukocytes responds to the damage of a single period of eccentric training .
Conclusion: G-CSF, Mb, MPO and PGE2 response to exercise in relation to the tissue assayed(skeletal muscle, lymphocyte, venous, arterial serum).The expression pattern of G-CSF 
,Mb, MPO and PGE2 due to training status may be attributed to adaptive mechanisms. The differences observed when G-CSF ,Mb, MPO and PGE2 in the present study may be related 
to the mode of exercise and the amount of protein damage associated with the exercise. Metabolic status may be an important factor for neutrophil activity with exercise .

P.C.09.21
Intracellular signaling for platelet-activating factor (PAF) production in macrophages and high-throughput screening for a specific inhibitor for PAF synthetic enzyme (LPCAT2)

R. Morimoto1,2, H. Shindou2,3, M. Tarui2, T. Shimizu1,2; 
1The University of Tokyo, Tokyo, Japan, 2National Center for Global health and Medicine, Tokyo, Japan, 3CREST, Saitama, Japan.

Introduction: Platelet-activating factor (PAF) is a potent pro-inflammatory lipid mediator, which has various pathophysiological roles in asthma or anaphylaxis. In response to 
extracellular stimuli, PAF is rapidly synthesized from membrane phospholipids. The production of PAF depends on the activation of acetyl-CoA:lyso-PAF acetyltransferase (lyso-
PAFAT). Lysophosphatidylcholine acyltransferase 2 (LPCAT2) was identified as an endogenous lyso-PAFAT but its post-translational regulation was to be elucidated. Although PAF 
related to various pathophysiological conditions such as asthma, anaphylaxis, small compounds that modulate PAF signaling have not been available for clinical use.
Materials and Methods: Thioglycolate-induced mouse peritoneal macrophages, CHO-S cells, and RAW264.3 cells were stimulated with methylcarbamyl PAF (mcPAF, a non-
hydrolyzed analogue of PAF), ATP, or lipopolysaccharide (LPS), in combination with pretreatment by inhibitors for calcium signaling or protein kinases. Specific inhibitors for LPCAT2 
were identified base on a 174,000-compound library using fluorescence-based high-throughput screening (HTS).
Results: Phosphorylation of LPCAT2 at Ser34 via calcium signaling-PKCα axis enhanced rapid PAF biosynthesis following PAF- or ATP-stimulation for 30 sec. N-phenylmaleimide 
derivatives, which competed with acetyl-CoA, were identified as specific inhibitors for LPCAT2 by HTS.
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Conclusions: Intracellular signaling pathway for rapid PAF biosynthesis following extracellular stimuli was elucidated, giving a better understanding of PAF biosynthetic mechanism 
in early inflammatory conditions. The compounds identified here and their derivatives will contribute to the development of novel drugs for PAF-related diseases and provide better 
tools to analyze LPCAT2 functions in in vivo phospholipid metabolism.

P.C.09.22
Targeting the sphingosine pathway to resolution of inflammatory response induced by LPS

D. Perez, R. Athayde, A. Reis, P. Menezes, L. Ribeiro, M. Teixeira, L. Sousa, V. Pinho; 
UFMG, Belo Horizonte, Brazil.

Introduction: Sphingosine, an important sphingolipid derived from plasma membrane, plays a fundamental role in many cellular processes including cell proliferation, angiogenesis, 
senescence and apoptosis but its role to inflammation resolution remains unclear. Here, we propose to evaluate the role of sphingosine pathway on neutrophil accumulation at pleural 
cavity of LPS-challenged mice. Methods and Results: Mice received i.pl. administration of LPS (250 ng/cavity) or PBS. LPS induced neutrophil recruitment that was increased at 4 
h, peaked at 8-24 h, and declined thereafter. The expression of sphingosine-1-phosphate receptors 2 and 3 (S1PR2 and S1PR3) increase after 4h i.pl. LPS injection. Intraperitoneal 
treatment with sphingosine pathway modulators such as the L-cycloserine, DL-threo-Dihydrosphingosine (DTD), Cay 10444, FTY720, at 4 h after LPS administration, decreased 
the number of neutrophil and increased the percentage of apoptotic cells and phagocytosis of apoptotic cells (efferocytosis). In vitro, L-cycloserine, DL-threo-Dihydrosphingosine 
(DTD), also increase human apoptotic neutrophil. Conclusion: We suggest that regulation of sphingosine pathway in vivo may represent a pro-resolving strategy for the treatment of 
neutrophilic inflammation.

P.C.09.23
Proresolving actions of synthetic and natural protease inhibitors are mediated by Annexin A1

J. P. Vago1,2,3, L. P. Tavares3, M. A. Sugimoto1,4, I. Galvão3, G. L. Lima1,3, T. R. Caux1,3, K. M. Lima1,2,3, A. C. Ribeiro1,3, F. S. Carneiro1,4, F. F. Nunes1, V. Pinho2,3, M. Perretti5, M. M. Teixeira3, L. P. 
Sousa1,2,3; 
1Departamento de Análises Clínicas e Toxicológicas, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2Programa de Pós-Graduação em Biologia Celular, Universidade Federal 
de Minas Gerais, Belo Horizonte, Brazil, 3Laboratório de Imunofarmacologia, Departamento de Bioquímica e Imunologia, Belo Horizonte, Brazil, 4Programa de Pós-Graduação em Ciências 
Farmacêuticas, Faculdade de Farmácia, Belo Horizonte, Brazil, 5William Harvey Research Institute, Barts and The London School of Medicine, Queen Mary University of London, London, 
United Kingdom.

Introduction: Annexin-A1 (AnxA1) is a glucocorticoid-regulated protein endowed with anti-inflammatory and proresolving properties. Intact AnxA1 is a 37-kDa protein that may be 
cleaved in vivo at the N-terminal region by neutrophil proteases (elastase and proteinase-3) generating the 33-kDa isoform. In this study, we investigated the dynamics of AnxA1 
expression and the effects of synthetic (Sivelestat, Eglin) and natural (SLPI, Elafin) protease inhibitors on the resolution of inflammation.
Methods: All procedures described had prior approval (CETEA/UFMG Protocol number 15/2011). BALB/c mice were challenged in the pleural cavity by administration of LPS (250ng/
mouse,i.pl.) or PBS. The cells were collected at different times of challenge or after treatment with specific neutrophil elastase inhibitors (Sivelestat,5mg/kg; Elafin,10µg/kg; 
Eglin,100µg/kg,i.p) and processed for apoptotic leukocyte count, western blot analysis and elastase activity.
Results/discussion: During the settings of LPS-induced inflammation AnxA1 cleavage associated closely with the peak of neutrophil and elastase expression/activity. SLPI expression 
increased during resolving phase of inflammation. Therapeutic treatment with rhSLPI or Elafin accelerated resolution associated with increased numbers of apoptotic neutrophils, 
inhibition of elastase and modulation of NF-κB and Mcl-1. Sivelestat dose-dependently inhibited elastase activity and shortened resolution intervals. Mechanistically, resolution 
induced by Sivelestat was caspase-dependent, associated to increased levels of intact AnxA1 and decreased of NF-κB and Mcl-1. A neutralizing antiserum against AnxA1 abolished 
the acceleration of resolution promoted by Sivelestat. Collectively these results show that elastase inhibition promotes resolution and this response is mediated by protection of 
endogenous intact AnxA1 with ensuing augmentation of neutrophil apoptosis.
Support: CNPq, PRPq-UFMG, FAPEMIG, CAPES, TIMER.

P.C.09.24
Expression and role of the long Pentraxin PTX3 in lymphatic endothelial cells

M. Sironi1, A. Doni1, S. Valentino1, M. Nebuloni2, F. Pasqualini1, A. Vecchi1, C. Garlanda1, B. Bottazzi1, A. Mantovani1,3; 
1Humanitas Research Hospital, Rozzano, Italy, 2University of Milano, Milano, Italy, 3Humanitas University, Rozzano, Italy.

Introduction: The long pentraxin PTX3 is a soluble pattern recognition molecule with multifunctional in vivo properties, ranging from the organization of a hyaluronic acid-rich 
extracellular matrix to female fertility and innate immune response to certain pathogens. PTX3 is produced by different immune or stromal cells in response to inflammatory signals or 
microbial recognition. Unexpectedly gene profiling revealed that both human and murine lymphatic endothelial cells (LECs) constitutively expressed PTX3. This observation prompted 
us to investigate the possible role of constitutively expressed PTX3 in the morphology and functionality of lymphatic vessels.
Materials and methods: Immunohistochemistry and confocal microscopy were used to analyze the presence and distribution of PTX3 in human and murine tissues. Morphometric 
analysis of murine lymphatics was performed after whole mounting in wild type and ptx3-/- mice. Functional studies include fluid drainage and cell trafficking.
Results: Immunohistochemistry and confocal analysis confirmed the constitutive presence of PTX3 in human and murine normal tissues around lymphatic but not blood vessels. 
Morphometric analysis indicated that length, volume and cell area of lymphatic vessels in colon submucosa were increased in ptx3-/- mice compared to wild type. Ptx3-/- mice showed 
a reduced accumulation of Evans Blue dye in the draining popliteal lymph node at early times points (15-30 min.) after injection into the foot pad. Data in ptx3-/- mice also indicated a 
reduced trafficking of dendritic cells to draining lymph nodes under inflammatory conditions.
Conclusions: Taken together these data indicate that PTX3 could play a non-redundant role in shaping and functionality of lymphatic vessels.

P.C.09.25
Developing antibodies against chemerin using phage display technology

S. Valaris1,2, D. R. Greaves1, M. Wright2; 
1Sir WIlliam Dunn School of Pathology, Oxford, United Kingdom, 2UCB Pharma, Slough, United Kingdom.

Chemerin is a multifunctional protein, with anti-inflammatory properties, found in many inflammatory exudates. The cleavage of its C-terminal 6 amino acid sequence leads to the 
formation of the bioactive form, which signals through ChemR23 receptor expressed on macrophage, natural killer and dendritic cell populations. The aim of the work presented 
here is to produce a panel of antibodies against different chemerin isoforms, by using a large naïve human phage library, as commercially available antibodies cannot discriminate 
between the different isoforms. Following phage panning for the enrichment of specific antibodies and an initial antigen specific ELISA based screen, a selection of single-chain 
variable fragments (scFv) were constructed into human IgG1, using transcriptionally active PCR, or sub-cloned into mouse Fc vector. A total of 118 unique variable heavy (VH) chains 
were pulled out from the initial screen and from them 111 scFvs recognise various chemerin epitopes. The number of hits, which will be taken forward, will be determined by a biacore 
assay to examine binding affinity to epitopes as well as a cleavage inhibition assay, where the hits ability to inhibit cleavage of inactive prochemerin into active chemerin isoform 
will be investigated. These reagents will be used for further in vitro cleavage inhibition assays, for in vivo quantification and studying the inactivation of chemerin during various 
inflammatory models.

P.C.09.26
Selective expression of CCRL2 transcript variants associates with inflammatory response in breast cancer

P. Sarmadi1, G. Tunali1, G. Esendagli-Yilmaz2, K. Yilmaz3, G. Esendagli1; 
1Hacettepe University Cancer Institute, Department of Basic Oncology, Ankara, Turkey, 2Department of Pathology, Medical Faculty, Gazi University, Ankara, Turkey, 3Department of General 
Surgery, Diskapi Yildirim Beyazit Training and Research Hospital, Ankara, Turkey.

Directly shaping the gradients of specific chemokines, atypical chemokine receptors (ACKRs) function as regulators of inflammation. The role of ACKRs has also been postulated in 
inflammatory disorders including cancer. This study aims to examine the association between inflammatory response and CCRL2, the non-signaling seven transmembrane-spanning 
(7TM) receptor, provisionally designated as ACKR5, expression in breast cancer. Expression analyses were performed with archived paraffin-embedded tissue specimens, freshly 
obtained tumor samples and breast cancer cell lines. Our findings were detailed with expression analyses on two transcript variants of human CCRL2 (CRAM-A and CRAM-B) and 
functional analyses with CRAM-A variant which had a more restricted expression under inflammatory conditions. Here, for the first time, the expression of CCRL2 was determined in 
human breast cancer and found to be associated with immune infiltration. Irrespective of molecular (ER+ luminal or triple-negative basal-like) characteristics, majority of the breast 
cancer cells possessed the capacity to upregulate CCRL2 in response to proinflammatory cytokines. Moreover, IFN-gamma was the major inducer of the alternative transcript variant 
of CCRL2, CRAM-A, suggesting a regulatory role for this receptor isoform on IFN-gamma-mediated anti-tumor immunity. Accordingly, it altered the level of CCL19 which is widely 
expressed in the breast cancer microenvironment. The presence of the atypical chemokine receptor CCRL2, especially the isoform CRAM-A, can mark the inflammatory character of 
tumors and may serve as a modulator of immune responses in breast cancer.
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P.C.10 NK and NKT Cells - Part 2

P.C.10.01
LFA-1 activation in Natural Killer cells and their subsets

D. Urlaub1, K. Kohl2, M. Müller2, C. Watzl1; 
1Leibniz Research Centre, IfADo, Dortmund, Germany, 2Institute for Immunology, University Heidelberg, Heidelberg, Germany.

The integrin LFA-1 is essential for the efficient activation and cytotoxicity of NK cells, because it initiates the assembly of the immunological synapse and mediates firm adhesion to 
the target. LFA-1 is also needed to polarize the cytotoxic machinery of the NK cell towards the target cell. The adhesiveness of integrins can be regulated via inside-out signals from 
other receptors. Depending on the conformation and its arrangement in the membrane, LFA-1 has different binding affinity and avidity for its ligands.
Here we investigate the signals necessary to activate LFA-1 in human NK cells by using different assays. The ligand-complex-based adhesion assay (LC-AA) can detect affinity and 
avidity changes, whereas staining with a conformation specific antibody selectively detects the high affinity form of LFA-1.
Our data show that stimulation of some activating receptors like 2B4 or CD16 was sufficient to induce LFA-1 activation by itself, whereas other receptors are less efficient when 
triggered alone but can provide co-activation. Short-term stimulation of freshly isolated NK cells with different pro-inflammatory cytokines did not activate LFA-1, but it increased the 
responsiveness of the cells to subsequent receptor stimulation.
Different NK cell subsets vary in their ability to induce LFA-1 binding activity after activating receptor stimulation. Interestingly, the NK cell subsets that are more mature and possess 
higher cytotoxic potential also show the highest activation of LFA-1, suggesting that this differential regulation of LFA-1 is the reason for the different cytotoxic activity of NK cell 
subpopulations.

P.C.10.02
CD57 shades poly-functionality of Natural Killer cells during human aging

H. Kared1, S. Martelli2,3, V. S. Chew4, T. Ng5, A. Larbi2; 
1Singapore Immnunology Network (SIgN), A*STAR, Singapore, Singapore, 2Singapore Immunology Network (SIgN), Aging and Immunity Program, Agency for Science Technology and 
Research (A*STAR), Singapore, Singapore, 3Division of Infection, Inflammation, and Repair, School of Medicine, University of Southampton, Southampton, United Kingdom, 4Singhealth 
Translational Immunology and Inflammation Centre (STIIC), DUKE-NUS, Singapore, Singapore, 5Gerontological Program, Yong Loo Lin School of Medicine, National University of Singapore, 
Singapore, Singapore.

Background: CD57 expression is associated with T cells replicative senescence but its role in NK cells needs deeper investigation. The aim of the study is to investigate phenotype and 
functions of CD57pos NK cells during CMV infection, aging and hepato-cellular carcinoma (HCC).
Methods: We tested blood of old participants of the Singapore Longitudinal Aging Study (>65 years old, n=34) and young controls (23-35 years old, n=28). Tumour-infiltrating 
leukocytes (TILs) from HCC and healthy liver were also tested. Phenotype, transcriptional profile and functionality of NK cells upon specific stimulations (CD16 ligation, K562 pulse) 
were assessed.
Results: 1) Aged donors showed unbalance between regulatory and inflammatory NK populations and acquisition of CD57 in the cytotoxic NK cells. 3) Frequency of mature NK cells is 
correlated with CMV status and plasma inflammatory cytokines. 4) CD57 is associated with increased secretion of INF-γ, TNF-α, GZB and perforin. This specialization is lost regarding 
cytotoxicity during aging. However, a higher poly-functionality was observed in old donors. 5) Tim-3 is strongly expressed on CD57pos NK cells but it did not modulate functions 
in elderly. Tim-3 interaction with galectin-9 triggered preferential apoptosis in CD57pos NK cells. 6) Neutralization of Tim-3 pathway inhibited NK cell proliferation and T-bet up-
regulation. 7) CD57pos NK cells from TILs have specific profiles depending on the clinical stage.
Conclusion: Modulation of CD57pos NK cells may represent an innovative therapeutic strategy to control persisting infections. Tissue damage induced by poly-functional mature NK 
cells may be limited by their increased apoptosis sensitivity in elderly.

P.C.10.03
The structure of the atypical Killer Cell Immunoglobulin-like Receptor, KIR2DL4

S. Moradi1, R. Berry1, P. Pymm1, C. Hitchen1, S. A. Beckham11, M. C. Wilce1, N. G. Walpole1, C. S. Clements1, H. H. Reid1, M. A. Perugini2, A. G. Brooks3, J. Rossjohn1, J. P. Vivian1; 
1Monash university, Clayton, Australia, 2La Trobe University, Melbourne, Australia, 3University of Melbourne, Parkville, Australia.

The engagement of Natural Killer (NK) cell Immunoglobulin-Like Receptors (KIRs) with their target ligands, Human Leukocyte Antigen (HLA) molecules, is a critical component of 
innate immunity. Structurally, KIRs typically have either two (D1-D2) or three (D0-D1-D2) extracellular immunoglobulin domains, with the D1 and D2 domain recognizing the α1 
and α2 helices of HLA respectively, while the D0 domain of the KIR3DLs binds a loop region flanking the α1 helix of the HLA molecule. KIR2DL4 is distinct from other KIRs (except 
KIR2DL5) in that it does not contain a D1 domain and instead has a D0-D2 arrangement. Functionally, KIR2DL4 is also atypical in that, unlike all other KIRs, KIR2DL4 has both 
activating and inhibitory signaling domains. Here, we determined the 2.8 Å crystal structure of the extracellular domains of KIR2DL4. Structurally, KIR2DL4 is reminiscent of other 
KIR2DL receptors, with the D0 and D2 adopting the C2-type immunoglobulin fold arranged with an acute elbow angle. However, KIR2DL4 self-associated via the D0 domain in a 
concentration-dependent manner and was observed as a tetramer in the crystal lattice, by size-exclusion chromatography, dynamic light scattering, analytical ultra-centrifugation 
and small-angle X-ray scattering experiments. The assignment of residues in the D0 domain to forming the KIR2DL4 tetramer precludes an interaction with HLA akin to that observed 
for KIR3DL1. Accordingly, no interaction was observed to HLA by direct binding studies. Our data suggest that the unique functional properties of KIR2DL4 may be mediated by self-
association of the receptor.

P.C.10.04
Dimorphism of KIR3DL1 allotype recognition of HLA based on Bw4 motif subtype

P. Pymm1, P. Saunders2, G. O’Connor2, J. Vivian1, D. McVicar3, A. Brooks2, J. Rossjohn1; 
1Monash University, Melbourne, Australia, 2University of Melbourne, Melbourne, Australia, 3National Cancer Institute, Frederick, MD, United States.

The Killer Immunoglobulin receptor (KIR) family are Natural Killer (NK) cell surface receptors that recognize HLA on target cells and control NK activation. KIR3DL1 is a polymorphic 
inhibitory receptor recognizing HLA containing the Bw4 motif that encompasses positions 77-83,on the α1 helix of the HLA. KIR3DL1 and its interaction with ligand are implicated 
in altered disease course in several chronic viral diseases such as HIV-1. Furthermore, data suggests that polymorphism of this receptor can have functional consequences in these 
disease states. However, the molecular details linking allotypic differences with disease progression have proven elusive.
To explore the structural and functional consequences of polymorphism we deduced the crystal structures of KIR3DL1 *001, *005 and *015 allotypes in complex with HLA-B*57:01 
and HLA-A*24:02. The structures revealed differences in the interdomain angles between KIR3DL1*001/*015 and *005 that centered on the polymorphism W283L. This KIR 
polymorphism correlated with single-antigen bead binding data across a broad range of HLA and with tetramer staining studies that showed an increased permissiveness of binding 
between *005 and HLA-Bw4 and a greater selectivity of binding for KIR3DL1*001/*015 to HLA-Bw4 containing isoleucine at position 80.
Our data have helped determine the molecular basis of variation within KIR3DL1 alloptypes. By characterising residues conferring Bw4 subtype discrimination this data will allow 
simple, functionally relevant grouping of receptor allotypes.

P.C.10.05
CD56brightperforinlow non-cytotoxic human NK cells are abundant in both healthy and neoplastic solid tissues and recirculate to secondary lymphoid organs via afferent 
lymph

S. Campana1, I. Bonaccorsi1, E. Di Carlo2, L. Moretta3, G. Ferlazzo1, P. Carrega3; 
1Università degli studi di Messina, Messina, Italy, 2Fondazione Università “G. d’ Annunzio”, Chieti, Italy, 3Istituto Giannina Gaslini, Genova, Italy.

As limited information is available regarding the distribution and trafficking of natural killer (NK) cells among solid organs, we have analyzed a wide array of tissues derived from 
different human compartments.
NK cells were widely distributed in most solid tissues, although their amount varied significantly depending on the tissue/organ analyzed. Interestingly, the distribution appeared to 
be subset-specific, as some tissues were preferentially populated by CD56brightperforinlow NK cells while others by the CD56dimperforinhigh cytotoxic counterpart. Nevertheless, 
most tissues were highly enriched in CD56brightperforinlow cells and the distribution of NK subsets appeared in accordance with tissue gene expression of chemotactic factors, 
whose receptors are differently represented in the two subsets.
Remarkably, chemokine expression pattern of tissues was modified after neoplastic transformation. As a result, although the total amount of NK cells infiltrating the tissues did not 
significantly change upon malignant transformation, the relative proportion of NK subsets infiltrating the tissues was different, with a trend toward a tumor-infiltrating NK population 
enriched in non-cytotoxic cells.
Besides solid tissues, CD56brightperforinlow NK cells were also detected in seroma fluids, which represents an accrual of human afferent lymph, indicating that they may leave 
peripheral solid tissues and recirculate to secondary lymphoid organs via lymphatic vessels.
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Our results provide a comprehensive mapping of NK cells in human tissues, demonstrating that discrete NK subsets populate and recirculate through most human tissues and that 
organ-specific chemokine expression patterns might affect their distribution. In this context, chemokine switch upon neoplastic transformation might represent a novel mechanism of 
tumor immune escape.

P.C.10.06
The role of tumor infiltrating and tumor associated natural killer cells in promotion of angiogenesis in colorectal cancer patients

S. Zanellato1,2, A. Bruno3, B. Bassani3, L. Dominioni1, L. Boni1, E. Cassinotti1, G. David1, A. Albini4, L. Mortara2, D. M. Noonan2,2; 
1Department of Surgical and Morphological Sciences, University of Insubria, Varese, Italy, 2Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy, 3Scientific 
and Technology Pole, IRCCS MultiMedica, Milano, Italy, 4Department of Research and Statistics Infrastructure, IRCCS Arcispedale Santa Maria Nuova, Reggio Emilia, Italy.

Introduction: Natural Killer (NK) cells are effectors lymphocytes of innate immunity that can potentially control tumors by their cytotoxic activity. The NK cells of patients with non 
small cell lung cancer (NSCLC), both tumor infiltrating (TINKs) and tumor associated (TANKs, from peripheral blood), are poorly cytotoxic, CD56brightCD16-, producing substantial levels 
of VEGF, PlGF, IL-8 and induce angiogenesis in vitro. In the present study, we extended our analysis on colorectal cancer (CRC) TINKs and TANKs.
Materials and Methods: NK cell were isolated from blood and tissue (adjacent-normal and tumor tissues) from patients with CRC then phenotypically and functionally characterized 
for surface antigen expression and cytokine profiling by multiparametric flow cytometry. Functional angiogenesis assays were performed on human umbilical vein cells, using 
conditioned media derived from isolated NK cells.
Results: We found that the CD56brightCD16- NK cells predominate in both the tumors and adjacent tissues derived from CRC samples. The CRC TINKs are poorly cytotoxic and express 
markers of decidual NK cells (CD9 and CD49a). TINKs produce pro-angiogenic factors, including VEGF, PlGF and IL-8, associated with induction of migration and capillary-like 
structure formation of endothelial cells in vitro. TANKS also produced VEGF.
Conclusions: The “switched” phenotype and function of tumor infiltrating NK cells acquire a broad implication in the role of immune response against tumors and this places NK cells 
as a new player in the inflammatory promotion of tumor angiogenesis.

P.C.10.07
Natural killer cells from malignant pleural effusions show a decidual-like, pro-angiogenic phenotype

S. Zanellato1,2, A. Bruno3, M. Cattoni1, B. Bassani3, A. Imperatori1, L. Dominioni1, A. Albini4, D. M. Noonan2,3, L. Mortara2; 
1Department of Surgical and Morphological Sciences, University of Insubria, Varese, Italy, 2Department of Biotechnology and Life Sciences, University of Insubria, Varese, Italy, 3Scientific 
and Technology Pole, IRCCS MultiMedica, Milano, Italy, 4Department of Research and Statistics Infrastructure, IRCCS Arcispedale Santa Maria Nuova, Reggio Emilia, Italy.

Introduction: Natural killer (NK) cells are lymphoid cells involved in tumor recognition and eradication. NK activity is impaired in cancer patients and in non-small cell lung cancer 
showed a pro-angiogenic phenotype and function. We investigated whether NK cells infiltrating malignant pleural effusions (mPE) from subjects with primary or metastatic tumors 
are able to acquire pro-angiogenic features.
Materials and Methods: We performed ex vivo FACS analysis of phenotype and cytokine production of mPE-derived NK cells, in addition to cytotoxicity assays. The assays were done 
on NK cells isolated from mPE and on buffy coats from healthy donors, following 7 days of exposition to IL-15 alone or in combination with mPE-conditioned media (mPE-CM).
Results: We found a significant level of the CD56brightCD16- NK cell in mPE (average 40%). NK cells form mPE expressed both CD9 and CD49a, decidual NK surface markers. NK cells 
from mPE showed greater cytotoxicity ex vivo than their counterparts found in peripheral blood (PB). However, both showed lower killing capacity as compared to NK cells from PB 
of healthy controls. Culture of healthy donor NK cells with mPE-CM induced a three-fold increase of CD56brightCD16- NK cells and induced a pro-angiogenic phenotype, associated with 
release of VEGF, IL-8, osteopontin and CXCL12/SDF-1.
Conclusions: NK cells from mPE display pro-angiogenic features and mPE-CM was able to polarize in vitro healthy PB NK cells towards the pro-angiogenic CD56brightCD16- NK subset, 
suggesting that in the mPE milieu, diverse soluble factors are able to skew cytotoxic NK cells into pro-tumor, pro-angiogenic NK cells.

P.C.10.08
NKG2C receptor in HCMV infection: Generation of a cellular model to identify the putative ligand

A. Pupuleku1, A. Muntasell2, M. López-Botet1,2; 
1Universitat Pompeu Fabra, Barcelona, Spain, 2Institut Hospital del Mar d’Investigacions Mèdiques, Barcelona, Spain.

It has been extensively reported that Human Cytomegalovirus (HCMV) infection is able to reconfigure NK cell receptor compartment, promoting the expansion of a functionally 
mature subset expressing high surface levels of CD94/NKG2C activating receptor (NKG2Cbright). The mechanisms driving the differentiation and proliferation of NKG2C+ NK cells 
and their potential role in mediating anti-viral effects remain still unclear. Reminiscent to mouse Ly49H activating receptor which recognizes m157 murine cytomegalovirus (MCMV) 
encoded protein, there are evidences that NKG2C receptor may specifically recognize a ligand on the HCMV infected cell. In the present work we have developed a sensor system 
to explore the nature of the putative ligand for the CD94/NKG2C receptor in HCMV infection. To this end, the components forming the NKG2C receptor complex (CD94, NKG2C and 
the DAP12 adaptor) were stably co-expressed in the Jurkat cell line. Using a luciferase-based reporter under the control of AP1/NFAT1 binding sites, signaling in response to receptor 
engagement with a specific mAb or in co-culture with the 721.221 B cell line expressing surface HLA-E (.221-AEH) were successfully detected. These results validated the experimental 
model allowing us to start addressing the hypothetical ligand for NKG2C on HCMV infected cells. Currently, experiments involving the infection of different cell types with a series of 
HCMV viral strains are being carried out.

P.C.10.09
Novel non-canonical role of STAT1 in Natural Killer cell cytotoxicity

E. M. Putz1, D. Gotthardt1, A. Majoros2, M. Prchal-Murphy1, M. Müller1,3, C. Gerner4, T. Decker2, V. Sexl1; 
1University of Veterinary Medicine Vienna, Vienna, Austria, 2Max F. Perutz Laboratories, University of Vienna, Vienna, Austria, 3Biomodels Austria, Vienna, Austria, 4Faculty of Chemistry, 
University of Vienna, Vienna, Austria.

Introduction: STAT1 is an important regulator of NK cell maturation and cytotoxicity. Although the consequences of Stat1-deficiency have been described in detail the underlying 
molecular functions of STAT1 in NK cells are only partially understood.
Results: Here we describe a novel non-canonical role of STAT1 that was unmasked in NK cells expressing Stat1-Y701F. This mutation prevents JAK-dependent phosphorylation, 
subsequent nuclear translocation and cytokine-induced transcriptional activity. As expected Stat1-Y701F mice displayed impaired NK cell maturation comparable to Stat1-/- animals. 
In contrast Stat1-Y701F NK cells exerted a significantly enhanced cytotoxicity in vitro and in vivo suggesting a so-far unknown cytoplasmic function. Using immunofluorescence 
technology we uncovered the recruitment of STAT1 to the immunological synapse during NK cell killing. A Stat1ind mouse expressing FLAG-tagged STAT1α was used to study 
the STAT1α interactome in NK cells. Mass spectrometry revealed that STAT1 directly binds proteins involved in cell junction formation and proteins associated to membrane or 
membrane-bound vesicles.
Conclusions: We propose a novel function for STAT1 in the immunological synapse of NK cells regulating tumor surveillance and cytotoxicity.

P.C.10.10
Effect of IL-1β-producing AML blasts on NK cell differentiation: implications in haplo-HSCT

C. Vitale1,2, P. Ambrosini3, F. Ballerini1,2, L. Moretta3, M. Mingari1,2; 
1Università degli Studi di Genova, Genova, Italy, 2IRCCS AOU San Martino-IST, Genova, Italy, 3IRCCS G.Gaslini, Genova, Italy.

In haploidentical hematopoietic stem cell transplantation (haplo-HSCT), NK cells developing from donor CD34+ precursors after transplant have been shown to play a key role in the 
control of leukemic relapses. Thus, it is important to clarify whether leukemic cells may interfere with NK cell differentiation and maturation.
In order to analyze this issue, UCB-derived CD34+ cells were cultured in the absence or in the presence of fresh AML blasts isolated from adult patients at diagnosis and belonging to 
different FAB subtypes. Cells were cultured in trans-well, with SCF, FLT3-l, IL-7, IL-15, IL-21. Cells were analyzed for informative surface markers, transcription factors, cytokine release, 
and CD107a expression at different time culture intervals. We show that a limited group of AML (G2 AML) markedly inhibited the CD161+CD56+ NK cell recovery from cultures, and 
that the AML/CD34+ cell ratio plays an important role in the inhibition of NK cell recovery. G2 AML blasts strongly limited proliferation of NK cell precursors while favoring their 
phenotypic and functional maturation as indicated by the acquisition of NK receptors, Eomes transcription factor and cytolytic granules. Our data suggest that these effects correlate 
with the ability of G2 AML blasts to release IL-1β. The actual involvement of IL-1β has been formally proven by the use of neutralizing antibodies.
Our present findings may provide new insights in the role of IL-1β in the modulation of NK cell proliferation and differentiation after haplo-HSCT. This effect are likely to influence the 
NK cell-mediated Graft versus Leukemia in haplo-HSCT.
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P.C.10.11
Activated NKT cells imprint essential NK cell features

S. Trittel1,2, B. J. Chambers2, L. Cicin-Sain1, C. A. Guzmán1, P. Riese1; 
1Helmholtz Centre for Infection Research, Braunschweig, Germany, 2Karolinska Institute, Stockholm, Sweden.

Natural killer (NK) cells exert cytotoxic and regulatory functions as a first line of defense against transformed or infected cells. Recent findings revealed a heterogeneous functionality 
of differentially mature NK cell subsets and thus highlight their potential as targets for immune interventions aimed at fine-tuning their functional properties. The implementation 
of NK cells as intervention targets requires a comprehensive knowledge about their immunological network, as well as the development of tools to specifically modulate NK cell 
features. Invariant natural killer T (iNKT) cells are a key component of this network. The pegylated glycolipid α-galactosylceramide (αGalCerMPEG), which can activate iNKT cells 
when presented in the context of CD1d, was investigated for its potential to imprint crucial NK cell characteristics. Stimulation of iNKT cells by αGalCerMPEG yielded highly functional 
CD27high NK cells exhibiting improved functional properties which correlated with an increased mitochondrial membrane potential in NK cells. Educated NK cells emerged as the main 
responder subpopulation following iNKT cells activation. In a murine cytomegalovirus infection model, iNKT cell stimulation resulted in reduced viral loads accompanied by increased 
frequencies of CD27high NK cells and the generation of highly functional educated and uneducated NK cells, which were crucial players in viral growth control. In a vaccination setting, 
iNKT cell activated NK cells were crucial for the generation of antigen-specific humoral and cellular immune responses. These findings demonstrate new fundamental aspects of the 
cross-talk between iNKT and NK cells and provide the rational establishing novel strategies aimed at modulating NK cells in a clinical context.

P.C.10.13
Phenotypic and functional characterization of the peripheral blood Natural Killer (NK) cells in Crohn disease patients

A. Ahmad, S. Samarani, P. Sagala, C. Deslandres, D. Amre; 
CHU Ste-Justine/University of Montreal, Montreal, QC, Canada.

NK cells kill the target cells that have lost expression of MHC class I antigens and/or de novo express ligands for activating NK receptors. Therefore, they have the potential to 
contribute towards tissue destruction. Crohn disease (CD) is a chronic inflammatory disease affecting gastrointestinal tract especially colon in children and adolescents. In order to 
investigate whether NK cells play a role in its pathogenesis, we have investigated and compared activation status and cytotoxic potential of the peripheral blood NK cells between 
CD patients and healthy control subjects. The investigations were performed ex vivo directly on whole blood taken from the patients as well as from the healthy controls. Non-
significant differences were found between total number of NK (CD3-CD56+) cells between patients and controls. However, CD3-CD56bright subpopulation was decreased in the 
patients, whereas CD3-CD56+CD16+ subpopulation showed the reverse trend. The NK cells from the patients expressed significantly higher (p˂0.05) levels of CD69, activating 
KIRs, NKG2D and IL-23R. They also showed significantly (p˂0.05) higher expression of CD107a (a marker of recent degranulation history) on their surface. The expression was higher 
constitutively as well as following their incubation with NK-sensitive K562 cells. Furthermore, the NK cells from the patients showed higher cytotoxic activity against K562 cells in in 
vitro microcytotoxicity assays. Collectively, these results suggest that NK cells from CD patients are highly activated and show enhanced cytotoxic potential. Therefore, they are very 
likely to play a role in the pathogenesis of the disease.
(Support: the Crohn & Colitis Foundation of Canada)

P.C.10.14
The regulation of NK cell detachment as a key factor for serial killing and NK cell effector function

P. Netter1,2, M. Anft1, C. Watzl1; 
1IfADo - Leibniz Research Centre for Working Environment and Human Factors, Dortmund, Germany, 2Center for Human Immunobiology, Baylor College of Medicine Texas Children’s 
Hospital, Baylor College of Medicine, Houston, TX, United States.

Natural Killer (NK) cells are highly effective in recognizing diseased cells and they can effectively eliminate several such cells in a process called serial killing. It is well studied how NK 
cells are activated and how they form conjugates with target cells, but the process of detachment, which is essential for serial killing, remains mostly unclear. Here we analyze the 
regulation of NK cell detachment.
We use fresh, IL2-activated or cultivated human NK cells and analyze the formation of conjugates and detachment over time by flow cytometry-based approach.
Our data show that cultured human NK cells detach after an average time of 50 minutes from K562 tumor cells. The detachment depends on early signaling via Src- and Syk-family 
kinases and ATP but not on downstream signaling via MAP kinases or PKC-theta. Detachment was different between fresh and cultured NK cells. While NK cell degranulation was 
evident very early after conjugate formation, IFN gamma production was only detected in conjugates, which were stable for more than 90 minutes. Interestingly, blocking NK cell 
cytotoxicity by depleting mature perforin also inhibited detachment.
Therefore, detachment of NK cells is a regulated process, which depends on the activation status of the NK cell, ongoing receptor-proximal signaling events and the death of the 
target cell. Additionally, delayed detachment and increased conjugation time has a clear influence on the type of NK cell effector function.

P.C.10.15
NK cell licensing after double umbilical cord blood transplantation is driven by the self-HLA from the emerging cord blood

N. Guillaume1, P. Loiseau2, C. Retière3, K. Gagne3, G. Henry2, G. Socié4, J. Cayuela5, N. Dulphy2, A. Toubert2; 
1INSERM U1160 Hôpital Saint-Louis; EA 4666 CHU d’Amiens, Amiens, France, 2INSERM U1160; Université Paris Diderot Sorbonne Paris Cité; Laboratoire d’Immunologie, Hôpital Saint-Louis, 
AP-HP, Paris, France, Paris, France, 3EFS Nantes, laboratoire EA4271, Nantes, France, 4INSERM U1160; Université Paris Diderot Sorbonne Paris Cité; Service d’Hématologie-Greffe de Moelle, 
Hôpital Saint-Louis, AP-HP, Paris, France, Paris, France, 5Université Paris Diderot Sorbonne Paris Cité; Laboratoire d’Hématologie Biologique, Hôpital Saint-Louis, AP-HP, Paris, France.

Introduction: NK cells get functionality by an education process (“licensing”) dependent on Killer Immunoglobulin like Receptors (KIR) recognition of self HLA class I molecules. In 
allogeneic double umbilical cord blood stem cell transplantation (dUCBT) the 2 UCB units and patient are currently HLA class I mismatched. Usually one CB unit dominates after 
dUCBT. However, the respective role of the 2 CB units and recipient HLA molecules in NK education of the emerging cord remains unknown.
Methods and Materials: 20 dUCBT with a 100% single CB chimerism at 3 months post transplantation were included. KIR and HLA genotyping used the reverse SSO DNA typing 
method. Phenotypic and functional assessments of NK-cell subsets (CD107a degranulation assay against the HLA class I-deficient K562 target cell line) were performed at 3, 6 and 12 
months post dUCBT.
Results: KIR+ NKG2A- CD56dim NK cells were functionally competent from three to twelve months. Functional assessment for mono-KIR expressing cells according to KIR-ligands 
conditions between the two CB and the recipient showed that self KIR-ligand in emerging cord blood conferred responsiveness to NK cells (median of degranulation: 16.5 +/- 13 %) 
while the presence only in recipient or the non emerging CB conferred hyporesponsiveness (median: 4.6 +/- 2.8 %).
Conclusion: NK cells of the emerging CB unit are educated towards their self HLA molecules with no apparent role of HLA from the recipient or the non emerging CB. CB transplants 
have therefore the potential to trigger beneficial donor-versus-recipient NK cell alloreactivity.
Acknowledgement: LABEX TRANSPLANTEX.

P.C.10.16
NK cell activation as a possible signature of the alarmin IL-33 released during kidney transplantation

M. Ferhat1,2, A. Robin1,3, S. Giraud1,3, M. Charron3,4, C. Giraud3,4, T. Hauet1,2,5, A. Herbelin1, J. Gombert1,2,6, A. Thierry1,7; 
1INSERM U1082, Poitiers, France, 2Faculté de Médecine et de Pharmacie. Université de Poitiers, Poitiers, France, 3CHU de Poitiers, Poitiers, France, 4Etablissement Français du sang 
(EFS), Poitiers, France, 5Laboratoire de Biochimie, CHU de Poitiers, Poitiers, France, 6Laboratoire d’Immunologie, CHU de Poitiers, Poitiers, France, 7Service de Néphrologie-Hémodialyse-
Transplantation rénale, CHU de Poitiers, Poitiers, France.

Ischemia reperfusion injury (IRI) during renal transplantation induces necrosis of renal cells and the release of “alarmins” that can activate cells of the innate immune system such as 
Natural Killer (NK) cells, thereby triggering an inflammatory response. We recently reported that the cytokine/alarmin interleukin (IL)-33 is released as soon as 30 min after reperfusion 
during kidney transplantation in humans. To assess whether the IL-33 released during IRI could actually target NK cells in this clinical setting, we analyzed the early activation marker 
CD69. Peripheral blood NK cells were promptly activated after reperfusion, as attested by CD69 surface expression, which was upregulated 3 hours after transplantation. In the same 
line of evidence, we addressed the question of whether IL-33 contributed directly to NK cell activation during IR, by exposing PBMCs from healthy donors in vitro to the alarmin. 
Exogenous IL-33 increased CD69 expression within only 3-6 hours, similarly to the kinetics obtained during IR, and this phenomenon was more pronounced when IL-12 was added. 
Moreover, IL-33 and IL-18 potentiated both antigen-independent cytotoxic activity and IFN-γ production of healthy human NK cells in response to IL-12 by targeting preferentially 
the CD161(+) and KIR(+) subpopulations of NK cells, respectively. These results suggest that the NK cells targeted by IL-33 and IL-18 differ in terms of education/differentiation stages. 
Further studies designed to determine the NK cell subpopulation(s) preferentially activated immediately after reperfusion during kidney transplantation should help to confirm the 
implication of IL-33 as a key activator of NK cells in this clinical setting.
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P.C.10.17
Uptake of CCR7 by KIR2DS4+ NK cells is induced upon recognition of certain HLA-C alleles

S. Pesce1, S. Carlomagno1, A. Moretta1,2, S. Sivori1,2, E. Marcenaro1,2; 
1Dipartimento di Medicina Sperimentale, Università degli Studi di Genova, Genova, Italy, 2Centro di Eccellenza per le Ricerche Biomediche, Università degli Studi di Genova, Genova, Italy.

Introduction: The KIR2DS4 receptor is the oldest KIR2DS expressed by human NK lymphocytes and is the only activating KIR present in “group A” KIR haplotypes. It has been 
demonstrated that KIR2DS4 binds various HLA class I alleles (HLA-A*1102 and a limited number of HLA-C1/-C2 alleles) however it remains poorly understood whether these 
interactions may result in the activation of some specific functions in NK cells.
Materials and Methods: We examined the KIR2DS4/HLA class I interaction and its functional effects by experiments of cytotoxicity against HLA-C-transfected cells and the use of an 
alternative system based on the mechanism of trogocytosis by NK cells.
Results: We demonstrate that KIR2DS4 can induce the uptake of CCR7 by KIR2DS4+ NKG2A+ NK cell clones after interacting with CCR7+ target cells expressing HLA-Cw4 and HLA-
Cw6 alleles. However this interaction is not always sufficient to override the inhibition generated by NKG2A expressed on the same NK cells. We also show that, different from resting 
NK cells, the acquisition of CCR7 in response to IL-18 cannot occur in IL2-activated NK cells because of a marked downregulation in their IL-18Rα expression.
Conclusions: Trogocytosis represents the major mechanism by which KIR2DS4+ activated NK cells acquire de novo expression of CCR7 and obtain migratory ability to lymph-nodes. 
These facts may have important outcome in transplanted patients after hematopoietic cell transplantation (HCT). Indeed lymph-nodes represent sites where alloreactive NK cells kill 
recipient’s DCs and prevent priming of alloreactive donor’s T cells as well as induction of graft-versus-host disease (GvHD).

P.C.10.18
Activation of human NK cells by Leishmania parasites occurs indirectly via monocyte-derived signals

H. Meßlinger, U. Schleicher, C. Bogdan; 
Microbiology Institute - University Hospital Erlangen, Erlangen, Germany.

Introduction: Activated NK cells release IFN-γ, which is crucial for the control of intracellular Leishmania parasites. In contrast to mouse leishmaniasis the human NK cell response to 
Leishmania is poorly characterized. Here, we investigated the interaction of human NK cells with Leishmania promastigotes.
Methods: Human PBMCs were isolated by ficoll-density-gradient. NK cells and monocytes were purified from PBMCs by FACS. Cells were cocultured with promastigotes of L. major, 
mexicana, infantum or donovani or exposed to supernatants of these co-cultures for 20 h. Cytokines were neutralized by antibodies. Expression of surface markers was measured by 
flow cytometry. Cytokine release was determined by ELISA or intracellular cytokine staining, NK cytotoxicity by 51Cr-release assay.
Results: Monocytes produced a soluble heat-labile factor after direct contact with Leishmania, which caused upregulation of the activation marker CD69 on NK cells. All three 
monocyte subsets induced this upregulation, but intermediate CD14+/CD16+/CCR2+ monocytes showed the best effect. CD69 upregulation was independent of IL-1β, IL-12, IL-15, 
IL-18 and IFN-α/β and was not accompanied by NK cell IFN-γ production or enhanced cytotoxicity, which, however, could be triggered by adding IL-12. After direct contact between 
parasites and NK cells the expression of CD56 mRNA and protein was reduced.
Conclusion: Leishmania stimulate NK cells via a monocyte-derived soluble protein for the expression of CD69, whereas an additional exogenous stimulus is required to induce NK cell 
IFN-γ production and enhanced cytotoxicity. The downregulation of CD56 on NK cells by Leishmania could affect adhesion or signaling events favoring parasite survival.

P.C.10.19
CXCL7 secreted by NK cell leads to increased MSC recruitment

C. R. Almeida1,2, D. P. Vasconcelos1,2,3, H. R. Caires1,2,3, M. A. Barbosa1,2,3; 
1INEB - Instituto de Engenharia Biomédica, Porto, Portugal, 2Instituto de Investigação e Inovação em Saúde, Porto, Portugal, 3ICBAS - Instituto de Ciências Biomédicas Abel Salazar, Porto, 
Portugal.

Due to their differentiation, immunomodulatory and paracrine capabilities, Mesenchymal Stem/Stromal Cells (MSC) are currently being explored as a potential treatment for 
autoimmune diseases and tissue repair. Strategies for improved homing of MSC to the place of injury are being sought and we have previously described that NK cells lead to 
increased MSC recruitment. Here, we describe the mechanism behind this recruitment. Assays were performed with bone marrow human MSC and NK cells freshly isolated from 
buffy coats. Soluble mediators produced in supernatants from MSC - NK cell co-cultures can induce MSC recruitment, but not to the same extent as when NK cells are present. 
Antibody arrays and ELISA assays confirmed that NK cells secrete CCL5 (RANTES), previously described to have a role in macrophage-mediated MSC recruitment, and revealed for 
the first time that human NK cells secrete CXCL7 (NAP-2). Boyden chamber assays showed that CXCL7 can induce MSC migration. MSC express CXCR2, a chemokine receptor that 
recognizes CXCL7. CXCR2 inhibition with specific antagonists abolished NK cell-mediated MSC recruitment. Thus, NK cells secrete different chemokines that can stimulate MSC 
recruitment, including the chemokine CXCL7 that can be recognized by CXCR2, leading to chemotaxis of MSC. This capacity of NK cells to recruit MSC points towards a new role for 
this cell population in regulating tissue repair/regeneration. We would like to thank FEDER -Programa Operacional Factores de Competitividade- COMPETE and FCT- Fundação para a 
Ciência e a Tecnologia for funding (project EXPL/BIM-MED/0022/2013).

P.C.10.20
Multiple myeloma cell-derived exosomes: characterization and immunomodulatory role on NK cell-mediated functions

A. Zingoni, E. Vulpis, F. Cecere, R. Molfetta, A. Soriani, C. Fionda, L. Masuelli, L. Simonelli, R. Paolini, M. Cippitelli, A. Santoni; 
University, Rome, Italy.

INTRODUCTION: Natural Killer cells are a major component of the anti-tumor immune response and have a key role in the immune surveillance of multiple myeloma (MM). Exosomes 
are 30- to 100-nm sized microvesicles formed and released through the late endosomal compartment and represent an important mode of intercellular communication.
MATERIALS AND METHODS: Exosome isolation was performed by ultracentrifugation, their size measured by electron microscope analysis, and exosome markers evaluated by 
immunogold-labeling, Western blot and FACS. Exosome uptake was perfomed by immunofluorescence and confocal microscopy. Human NK cells were purified from PBMCs through 
immunomagnetic negative selection. IFN-γ and CD69 levels were evaluated by FACS, real-time PCR and ELISA.
RESULTS: The size of MM cell-derived exosomes was between 50- to 90-nm and these vesicles expressed several endosomal markers (CD63, CD81, Tsg101 and MHC I molecules) 
together with Hsp70 and were negative for calreticulin. Interestingly, exosome secretion was enhanced after treatment with melphalan, a genotoxic agent used in MM therapy. We 
found that MM cell derived-exosomes are uptaken by NK cells and showed that exosomes alone induced the expression of CD69 and stimulated IFN-γ production and this effect was 
enhanced in the presence of IL-15. In addition, exosomes induced the phosphorylation of NF-κB p65 and, importantly, SN50, a peptide able of inhibiting NF-kB nuclear translocation, 
reduces exosomes-induced-IFN-γ production.
CONCLUSIONS: These results demonstrate that chemotherapeutic treatment can stimulate exosome secretion from MM cells and evidentiate an immunostimulatory role of MM-cell 
derived exosomes on NK cell-mediated IFN-γ production through the activation of the NF-κB pathway.

P.C.10.21
Differential requirements of activating and inhibitory Ly49 receptors in recognition of MCMV-infected cells

J. Železnjak1, B. Popović1, V. Juranić Lisnić1,2, A. L’Hernault3, N. Trautwein4, M. Babić Čač1, B. Lisnić2, A. Halenius5, H. Hengel5, S. Stevanović4, L. Dolken3, A. Krmpotić1, S. Jonjić1,2; 
1Department of Histology and Embryology, Faculty of Medicine, University of Rijeka, Croatia, 2Center for Proteomics, Faculty of Medicine, University of Rijeka, Croatia, 3Department of 
Medicine, University of Cambridge, United Kingdom, 4Department of Immunology, Interfaculty Institute for Cell Biology, University of Tübingen, Germany, 5Institute of Virology, Albert-
Ludwigs-University, Freiburg, Germany.

Cytomegalovirus (CMV) has developed multiple immunoevasion strategies to compromise host’s immune response and ensure its survival. We have previously shown that the ligation 
of an inhibitory Ly49A NK cell receptor to complex of MHC-I and viral protein m04/gp34 leads to a protection of infected cells from specific lysis, impaired proliferation of NK cells 
and loss of control of viral titer in mice of H-2d and H-2k haplotype early upon an infection. Moreover, m04 is essential for the recognition of infected cells by several activating Ly49 
receptors (Ly49P, Ly49P1, Ly49D2 and Ly49L), which specifically recognize MHC-I, together with m04 and another viral component. Subsequently, we have narrowed down this viral 
factor to recently described most abundant transcript (MAT) encompassing 2 viral genes, m168-m169. It has been shown that MAT transcript encodes poorly translated 17 kDa protein 
of unknown function and contains a binding site for cellular miR-27. Interestingly, neither function of miR-27 sponge nor the produced protein are responsible for recognition by 
activating Ly49 receptors, but its 5’UTR. Recently, we have detected additional protein in this region. Furthermore, deletion of MAT region of MCMV results in attenuation of the virus 
in vivo. We have also showed that absence of MAT results in dramatic changes of MHC-I maturation and host and viral peptide repertoire. However, the underlying mechanisms are 
not completely elucidated due to numerous functions MAT performs in the infected cells. Specifically, our current efforts are aimed to define how 5’UTR mediates Ly49 recognition.



336 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Tuesday, September 8, 2015

Tuesday

P.C.10.22
Effect of CMV seropositivity and ageing on the expression of activating NK receptors IL-2 activated NK cells

N. López Sejas1, F. Hassouneh1, C. Campos1, A. Pera1, J. Gordillo2, R. Tarazona2, R. Solana1; 
1IMIBIC-HURS-UCO, Córdoba, Spain, 2Universidad de Extremadura, Cáceres, Spain.

Changes in the frequency, phenotype and NK cell subset distribution have been described associated with age and CMV-serostatus. Here, we have analyzed the expression of a panel 
of activating receptors on IL-2 activated NK cells compared with resting NK cells in healthy young donors stratified by CMV-serostatus and in young and elderly CMV seropositive 
individuals. Since in our geographic area most elderly donors were CMV-seropositive and we could not include a group of seronegative old donors and therefore we could not 
independently analyze the effect of age and chronic CMV infection in elderly individuals. The results show a decreased expression of NKp30 on CD56dim NK cell sin CMV seropositive 
healthy young donors and a reduced DNAM-1 expression related to ageing. These changes were associated to the expression of CD57 that was increased in CMV seropositive donors 
and in older donors. Thus, CD57+ NK cells expressed lower levels of NKp46 and NKp30 and higher expression of DNAM-1 than their counterpart CD57− NK cells. The activation of 
NK cells with IL-2 increased the expression of NKp46 and NKp30 in all situations suggesting the possibility that the expression of NK cell activating receptors in the elderly can be 
modulated by using cytokines such as IL-2. In conclusion, the results show that the expression of NK cytotoxicity activating receptors is influenced by both, age and CMV-serostatus. 
Further studies are required in order to analyze the functional consequences of these alterations in NK cells.

P.C.11 Macrophages - Part 1

P.C.11.01
Macrophage plasticity is mediated by p21 through regulation of p50/p50 and IFN-β expression

G. Rackov1, E. Hernández-Jiménez2, M. Álvarez de Mon3, E. López-Collazo2, C. Martínez-A4, D. Balomenos4; 
1National Center for Biotechnology, Madrid, Spain, 2Innate Immunity Group, IdiPAZ, La Paz Hospital, Madrid, Spain, 3Department of Immune System Diseases and Oncology, University 
Hospital ‘‘Prıncipe de Asturias’’, Alcala University, Madrid, Spain, 4Department of Immunology and Oncology, Centro Nacional de Biotecnología/Consejo Superior de Investigaciones 
Cientificas (CNB/CSIC), Madrid, Spain.

M1 and M2 phenotypes represent extremes of an immunoregulatory macrophage plasticity range. Sepsis, a leading cause of death worldwide, is driven by M1 macrophages, 
which acquire an immunosuppressed status and aggravate pathology. A model to study M1 to M2-like macrophage polarization is LPS tolerance, characterized by macrophage 
hyporesponsiveness after LPS rechallenge. Here, we showed that p21 controls M1 to M2-like macrophage transition and the balance between p65/p50 and p50/p50 NF kB formation. 
LPS rechallenged p21-/- macrophages showed impaired ability to reduce IFN-β production and to acquire an M2-like profile, caused by delayed formation of inhibitory p50/p50 
homodimers. Accordingly, p21-/- mice exhibited defective LPS tolerance and death due to deficient M2-like macrophage polarization. Human studies underscored the significance 
of these findings, since immunosuppressed monocytes from sepsis patients showed p21 upregulation, which correlated with IFN-β downregulation. p21 is thus a mediator of 
macrophage plasticity and may be of relevance in modulation of inflammation.

P.C.11.02
Differential activation mechanisms are induced in macrophages by BCG infection with low bacterial doses

L. Chavez-Galan1,2, D. Vesin1, D. Mantinvalet1, I. Garcia1; 
1University of Geneva, Geneva, Switzerland, 2National Institute Respiratory Diseases, Mexico City, Mexico.

Introduction: BCG is the current vaccine used against tuberculosis. In vivo, very low dose is sufficient to stablish a mycobacterial infection. In vitro studies systematically use high 
number of mycobacteria. We analyzed macrophages/BCG/ microenvironment interaction upon infection with low mycobacterial dosages and proposed in vitro model to study 
mechanisms of cellular activation. Materials and methods: RAW-macrophages (RAW-Mφ) were infected with BCG-Pasteur (MOI, 1 and 0.1). We used flow cytometry (Cell death, 
proliferation and TNF expression), ELISA (TNF, IL-6, IL-1β, KC, MIP-1α) and western blot (iNOS and phosphorylated form (℗) of NFκB, ASK1, and ERK1/2). Results: MOI 1 BCG 
infected-RAW-Mφ showed early and late apoptosis which were absent using MOI 0.1. Both MOI increased intracellular and membrane TNF expression, however, 18h post-infection, 
MOI 1 maintained high intracellular TNF while MOI 0.1 down regulated. NFκB℗ showed similar kinetics, although secreted TNF was MOI-independent. MOI 1 favored IL-6 while MOI 
0.1 favored IL-1β secretion. Additionally, KC and MIP-1α secretion started earlier at MOI 0.1 than MOI 1 and was again differently regulated. Supernatant from MOI 1 infected-RAW-
Mφ induced cellular proliferation while from MOI 0.1 inhibited cellular proliferation.
Conclusions: Data show differential RAW-Mφ regulation by low dosage BCG-infection and that MOI 0.1 is an efficient in vitro model infection to study the interaction between 
macrophages:BCG maintaining viable macrophages and their ability to deliver cytokine and chemokines which influence cellular proliferation. Thus, this model can be applicate in 
several research fields related to different uses of BCG such as mycobacterial infections, cancer immunotherapy and autoimmunity.

P.C.11.03
Role of CD31 signaling in macrophage polarization and arterial wound healing

K. Guedj, M. Clement, J. Khallou-Laschet, G. Fornasa, M. Morvan, A. T. Gaston, F. Andreata, G. Even, M. Le Borgne, B. Escoubet, J. B. Michel, A. Nicoletti, G. Caligiuri; 
INSERM U1148, Paris, France.

M1-like macrophages are involved in tissue wounding whereas wound healing is usually associated with a M2 macrophage phenotype. The ITIM receptor CD31 is constitutively 
expressed by macrophages and its engagement protects against macrophage-mediated arterial wounds in atherosclerotic mice. In this study, we analyzed the role of CD31 signaling 
in macrophage polarization in the context of arterial wound healing.
A CD31 agonist peptide was administered to 28 week-old apolipoprotein E knockout mice that had been submitted to chronic angiotensin II infusion, a model of acute atherosclerotic 
aortic wall dissection. CD31 treatment was able to foster hematoma desorption and arterial wall repair, as detected by morphometry and analysis of collagen content. 
Immunofluorescent staining in cryosections of the dissected aortic segments showed that reparative processes in CD31-treated mice were associated with the disappearance of M1 
macrophages (iNOS+) mirroring an enrichment of M2 macrophages (Arginase I+) in injured arterial wall. This M2-promoting effect of CD31 signaling was further supported by in vitro 
studies on bone marrow-derived macrophages from either wild type or CD31 knockout mice submitted to M1 or M2 polarization conditions, in the presence or not of the CD31 agonist 
peptide.
We conclude that CD31 signaling plays a critical role for in macrophage polarization towards arterial wound healing phenotype and that CD31 agonists could become an innovative 
approach to trigger tissue repair.

P.C.11.04
Regenerative medicine: the role of macrophages during bone tissue regeneration

C. Boiziau1, M. Fenelon1, H. Oliveira1, C. Germain-Genevois2, F. Couillaud2, O. Chassande1, S. Rey1, Z. Ivanovic3, E. Engel4, J. Amedee1, J. Fricain1; 
1INSERM U1026, Bordeaux, France, 2CNRS UMS3428, Bordeaux, France, 3French Blood Institute Aquitaine-Limousin, Bordeaux, France, 4Institute for Bioengineering of Catalonia, 
Barcelona, Spain.

In regenerative medicine strategies, the innate immune system has recently received a new attention: in contrast with well-known potential detrimental effects, macrophages are 
now recognized as essential partners for angiogenesis, tissue remodelling and homeostasis.
Following accidental or pathological process, bone repair can be extremely long and costly. Therefore, improvement and acceleration of bone healing through tissue engineering 
approaches is of great interest. However, the insufficient vascularization of implanted biomaterials is one of the major limitations in order to attain construct integration and tissue 
functionality. Inhibition of the fibrous capsule formation that isolates the material is another challenge. It is therefore of great interest to analyse the macrophage functions during 
biomaterial-based tissue regeneration and to try to promote the involvement of the immune system to facilitate positive outcomes.
In the context of bone regeneration, two materials were tested in mice. 1) Electrospun membranes containing calcium phosphate nanoparticles were sub-cunateously implanted 
and analysed 7 days post-implantation for macrophage recruitment and angiogenesis. We showed that the calcium released by the nanoparticles in the sub-cutaneously implanted 
material promoted macrophage recruitment and a significant reduction of the M1 phenotype (CD68+CCR7+ cells) whereas the M2 phenotype (CD68+CD206+ cells) was not 
significantly different. 2) Human amniotic membranes (hAM), known for their anti-inflammatory and anti-fibrotic properties, were implanted on calvarial bone defects. The effect of 
hAM implantation on macrophage recruitment (kinetics, intensity) is presently under investigation by in vivo imaging techniques.
In conclusion, our work aims to correlate bone repair efficiency with macrophage recruitment and activation phenotypes.
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P.C.11.05
Intrathecal administration of M2-macrophages for treatment of non-acute stroke patients

E. Chernykh, E. Shevela, N. Starostina, S. Morozov, M. Davydova, A. Ostanin; 
Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation.

Introduction: Stem cell therapy improves functional recovery after stroke. Given a major role of macrophages in repair processes, these cells can provide a promising alternative to 
stem cell transplantation for stimulation of neural repair. To assess the safety and clinical efficacy of M2 macrophage transplantation in non-acute stroke patients, a phase I/II non-
randomized open-labeled clinical study has been conducted (NCT01519843).
Materials and Methods: Sixteen patients (12 with ischemic and 4 with hemorrhagic stroke) have been subjected to cell therapy (study group). On average 22 x 106 of autologous 
M2 macrophages were injected via intrathecal introduction. Ten matched case-control patients who did not receive cell therapy constituted the control group. A primary outcome 
measure was safety; a secondary outcome measure was neurological improvement (NIHSS score, Rankin score) in a 6-mo follow-up.
Results: Intrathecal administration of M2 macrophages was generally well tolerated and did not induce any serious cell-related adverse events. One patient in the study group and two 
subjects in the control group died from recurrent stroke. After 6-mo follow-up, mean NIHSS score and Rankin score significantly decreased (pU< 0.05) in the study group. Patients in 
the control group showed a less pronounced neurological improvement, which was manifested as a trend. The obvious positive response (improvement of NIHSS score by 3 point and 
more) in the study group was observed in 68.8% versus 20% in the control group (pEFT=0.02).
Conclusions: Intrathecal transplantation of autologous M2 macrophages in non-acute stroke patients is safe and improves neurological recovery.

P.C.11.06
Macrophages - Development, Tissue Specialization and Speficic Functions

S. Jung, D. Varol, A. Shemer, B. Bernshtein, M. Gross, Y. Wolf, S. Boura-Halfon; 
Weizmann Institute of Science, Rehovot, Israel.

Department of Immunology, Weizmann Institute of Science, Rehovot 76100, Israel
Mononuclear Phagocytes comprise macrophages, dendritic cells (DC) and monocytes that are molecularly distinct and display major functional specializations. Most macrophage 
compartments are established before birth, maintained independent from adult hematopoiesis and perform after being imprinted by the tissue environment specific functions in 
organ development and homeostasis. Short-lived classical DC are specialized in triggering adaptive immunity and the crosstalk with T cells. Monocytes, complement macrophages 
and DC as highly plastic third cellular system, mostly during challenges but their exact contributions remain to be defined.
Here we will report on recent efforts of the Jung lab to (1) study the mechanisms that establish distinct macrophage identities in complex tissues using transcript- and epigenomics* 
and (2) probe macrophage features and function in specific tissues, such as gut, brain and adipose tissue, using mutant and transgenic mice.
*collaboration with Amit and Merad laboratories
References:
1. Varol, C., Mildner, A. & Jung, S. Macrophages: Development and Tissue Specialization. Annu. Rev. Immunol. 33, 643-675 (2015).
2. Lavin, Y. et al. Tissue-Resident Macrophage Enhancer Landscapes Are Shaped by the Local Microenvironment. Cell 159, 1312-1326 (2014).
3. Goldmann, T. et al. A new type of microglia gene targeting shows TAK1 to be pivotal in CNS autoimmune inflammation. Nat Neurosci 16, 1618-26 (2013).

P.C.11.07
Suppressive exosome-treated macrophages release hapten-MHC complex-bearing secondary exosomes inhibiting contact sensitivity in mice

K. Nazimek1, W. Ptak1, P. W. Askenase2, K. Bryniarski1; 
1Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland, 2Section of Allergy and Clinical Immunology, Yale University School of Medicine, New Haven, CT, 
United States.

Introduction: Murine contact sensitivity (CS) reaction can be suppressed by T CD8+ cell-derived exosomes that were suggested to act through antigen-presenting cells, especially 
macrophages (Mf). Present studies were aimed to determine the role of Mf in exosome-mediated immune suppression.
Methodology: T cell-exosome-pulsed peritoneal Mf were cultured in standard conditions for 48 hours. Resulting supernatant was collected, filtered (down to 0,22 micrometer) and 
ultracentrifuged at 100.000g for 70 minutes. Resulting pellets as well as supernatants above were tested for their ability to inhibit adoptive transfer of isolated CS effector T cells. In 
some instances, putative pelleted exosomes were pre-incubated with monoclonal antibodies anti-trinitrophenyl (TNP) hapten and anti-MHC class II. CS reaction was measured as ear 
swelling after TNP-chloride challenge following the transfer.
Results and conclusion: The results showed that only pelleted material from culture of exosome-pulsed Mf was able to suppress adoptively transferred T effector lymphocytes and 
that this inhibitory effect was blocked by pre-incubation of pelleted vesicles with antibodies against TNP and MHC class II.
Our observations strongly suggest that T cell-derived exosomes activate Mf to release secondary exosomes with surface expression of MHC class II complex with hapten that mediate 
CS response suppression in mice.
Supported by 2013/09/N/NZ6/00753.

P.C.11.08
Macrophages are required for T cell-derived suppressive exosome generation and action

K. Nazimek, M. Ptak, W. Ptak, K. Bryniarski; 
Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland.

Introduction: Recently we have described in mice the immunosuppressive activity of T CD8+ cell-derived exosomes carrying miRNA-150 and coated with antigen-specific antibody 
light chains [Bryniarski et al. J Allergy Clin Immunol 2013; 132:170-181]. Current studies were aimed to investigate the previously suggested role of macrophages (Mf) in generation as 
well as suppressive action of exosomes.
Methodology: Mf depleted (by intravenous injection of clodronate liposomes) mice were tolerized with trinitrophenyl hapten (TNP)-labelled mouse RBC for induction of T suppressor 
lymphocytes and then contact immunized with TNP-Cl for induction of B1 cells. Harvested two days later lymph node and spleen cells were cultured for 48 hours and supernatant 
was ultrafiltered and ultracentrifuged. Resulting pellets were incubated with adoptively transferred contact sensitivity (CS) effector cells. In tolerized mice depleted of Mf active CS 
reaction was also tested. Furthermore, either CS effector cells from mice depleted of Mf by clodronate liposomes injection or isolated CS effector T lymphocytes with addition of Mf 
were incubated with suppressive exosomes prior to adoptive transfer.
Results and conclusion: Depletion of Mf abolished exosome-mediated suppression of adoptively transferred and active CS reaction. Moreover, mice depleted of Mf did not 
produce functionally active exosomes. CS reaction mediated by isolated T effector lymphocytes was only suppressed when transferred cells were incubated with exosomes in the 
presence of Mf. Present data confirmed the crucial role of Mf in induction of T suppressor cell release of functionally active exosomes. Furthermore, Mf presence was required for 
immunosuppressive activity of assayed exosomes.
Supported by 2013/09/N/NZ6/00753.

P.C.11.09
The essential role of IL-13 in immunisation against Porphyromonas gingivalis-induced alveolar bone resorption in murine periodontitis model

R. S. Lam, N. M. O’Brien-Simpson, J. A. Holden, J. C. Lenzo, G. C. Brammar, Y. Tan, E. C. Reynolds; 
Oral Health Cooperative Research Centre, Melbourne Dental School, Bio 21 Institute, The University of Melbourne, Carlton, Victoria, Melbourne, Australia.

Introduction: Porphyromonas gingivalis is considered a keystone pathogen in chronic periodontitis, an inflammatory disease characterised by accumulation of immune cells in gingival 
tissues leading to bone resorption and tooth loss. Immunisation with RgpA-Kgp complex induces a Th2 dominant immune response that is protective against challenge with P. 
gingivalis. IL-13 is known to modulate Th2 responses and induce the alternative macrophage activation pathway.
Materials and Methods: IL-13 knockout(-/-) mice were used to evaluate the role of macrophages in Porphyromonas gingivalis W50-induced alveolar bone resorption and immune 
response after RgpA-Kgp complex immunisation in a mouse periodontitis model.
Results: RgpA-Kgp complex immunised wild-type mice were protected against bacterial-induced bone resorption, had reduced P. gingivalis colonisation of gingival tissues, a 
predominant IL-4 T cell and IgG1 P. gingivalis-specific immune response compared to unimmunised, infected mice. Conversely, RgpA-Kgp complex immunised IL-13-/- mice had a 
predominantly IFN-γ T cell and IgG2a P. gingivalis-specific immune response, high levels of P. gingivalis colonisation and bacterial-induced bone resorption similar to the infected 
control. Macrophages isolated from antigen-primed IL-13-/- mice had a reduced ability to function as APC and isolated T cells were found to have an overall cytokine reduced response 
to antigen, however, they retained their ability to secrete IFN-γ but not IL-4.
Conclusions: These data indicates that IL-13 plays an important role in the initial priming and shifting of the immune response to a Th2 bias during immunisation against chronic 
periodontitis. This work was supported by the Australian National Health and Medical Research Council (Project No. APP081049).
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P.C.11.10
Inflammatory response to saline in the skin of older individuals is driven in part by macrophages

E. S. Chambers, N. Patel, M. Vukmanovic-Stejic, A. N. Akbar; 
University College London, London, United Kingdom.

Immune function declines during normal ageing. We have previously shown that the clinical response to cutaneous antigen challenge, used as a measure of T cell mediated immunity, 
is significantly reduced with increasing age. Subsequent microarray analysis showed that a saline injection (a model of non-specific injury) caused a large pro-inflammatory response, 
with a monocyte-specific gene expression profile in older but not younger individuals. There was a significant inverse correlation between the inflammatory index and cutaneous 
clinical response to Varicella-Zoster Virus (VZV) antigen challenge (VZV score). The aim of this work was to investigate the immune cells responsible for the inflammatory response to 
saline injection (6 hours post-injection) of young and old skin using flow cytometry and immunofluorescence.
In older individuals, there was a significant increase in the frequency of antigen-presenting cells, as defined by HLA-DR expression, in saline injected as compared to normal 
(uninjected) skin; this was not observed in young individuals. This increase in HLA-DR+cells was due to increased frequency of macrophages and not due CD11c+DC recruitment. 
Further analysis demonstrated a significant negative correlation between the VZV score and the frequency of HLA-DR+ cells and macrophages in the skin post-saline injection. 
Subsequent immunofluorescence staining identified that the phenotype of the macrophages in the saline-injected skin of older individuals was different as compared to the younger.
In summary there is enhanced recruitment of monocytes/macrophages to the skin of older individuals in response to saline injection, and these macrophages have a different 
phenotype potentially explaining their dysfunctional response to antigen challenge.

P.C.11.11
Differential regulation of intestinal macrophage function by interleukin-10 and the gut microbiota in the colon versus the small bowel

E. Mann, P. Andersen, Y. Dong, D. Wang, W. Jiang, J. Foster, D. Peterson, X. Li; 
Johns Hopkins University, Baltimore, MD, United States.

Background: Macrophages (MФ) mediate intestinal immune tolerance, which is dependent on IL-10 and the gut microbiota. Although there are extensive differences between the 
colon and small-bowel in bacterial load, dietary antigens and function, differences between colonic and small-bowel MΦ are unknown.
Methods: Colonic and small-bowel MФ from wildtype (WT), IL-10knockout (IL-10KO) and germ-free (GF) mice were analysed by flow cytometry/qPCR, in some cases following 
antibiotic treatment +/- recolonisation.
Results: In WT mice, colonic MΦ expressed more TGFβ and IL-1β compared with their small-bowel counterparts. Inflammatory intermediary (MHC Class II+Ly6C+) MΦ accumulated 
in the colon of IL-10KO mice; in contrast, MΦ in GF mice were predominantly mature MΦ with very few monocytes/intermediary MΦ. Macroscopic inflammation predominantly 
occurred in the colon in IL-10KO mice, alongside decreased expression of TGFβ by colonic MΦ. Changes in gene expression by mature MΦ in GF mice were striking in the small-
bowel, with increased expression of IL-23, IL-6 and TNFα. Antibiotic-treated WT mice that had subsequently been recolonized developed small-bowel inflammation, with increased 
expression of IL-23/decreased expression of TGFβ by small-bowel MΦ. MФ numbers in the MLN were increased in IL-10KO mice, suggesting that IL-10 may act to limit MФ migration 
from the intestine in the steady-state.
Conclusions: These data provide an important role for IL-10 in MФ-mediated immune tolerance in the colon in particular, and for the gut microbiota in MФ-mediated immune 
tolerance in the small-bowel. We are currently identifying the role of the microbiota in synergizing with IL-10 to regulate MФ homeostasis in the intestine.

P.C.11.12
Differential cytokine profiles in in vitro re-programmed monocytes/macrophages: the different types of innate memory

P. Italiani1,2, E. Töpfer3, D. Melillo1, D. Boraschi1; 
1National Research Council of Italy, Institute of Protein Biochemistry, Napoli, Italy, 2Institute of Biomedical Technologies, National Research Council of Italy, Milano, Italy, 3AvantiCell 
Science, Ayr, United Kingdom.

Innate immune cells can reprogram their response to subsequent infectious challenges. The second response can be less potent (tolerance) or enhanced (trained immunity), 
suggesting that different types of memory can develop depending on the nature of the first challenge. We investigated the reprogramming of monocyte and macrophage responses 
to different challenges in terms of inflammatory cytokine production.
Human CD14+ blood monocytes were used fresh or differentiated into macrophages with CSF-1 (50 µg/ml) for 7 days, plus TGF-β (10 ng/ml) and IL-10 (20 ng/ml) for 24 h. Both 
monocytes and macrophages were primed in vitro with zymosan (1 µg/ml) or LPS (1 ng/ml) for 24 h, rested for 4 days, and then restimulated with the same agents at a ten-fold higher 
concentration. The production of inflammatory cytokines was evaluated by Multiplex ELISA Array.
Preliminary data show tolerance induction in both monocytes and macrophages primed with either LPS or zymosan, measured as TNF-α production. Conversely, IL-18 production 
increased in LPS or zymosan primed monocytes, but not in macrophages. Priming with LPS or zymosan did not have effect on the production/secretion of IL-1β in either cell type.
In conclusion, our data show that monocytes and macrophages that had been pre-exposed to microbial agents produce a substantially different profile of inflammatory cytokines 
upon re-exposure, demonstrating the capacity of adapting their response to an evolving situation (such as multiple or chronic infections).
This work was supported by: EU FP7 projects BioCog (GA 602461), HUMUNITY (GA 316383), and the Cluster project Medintech of MIUR.

P.C.11.13
M1/M2 macrophages’ balance is altered in multiple sclerosis

A. Leuti1,2, A. Gentile1,3, L. Battistini1, D. Centonze1,3, M. Maccarrone1,2, V. Chiurchiù1,2; 
1European Center for Brain Research (CERC)/Santa Lucia Foundation, Rome, Italy, Rome, Italy, 2School of Medicine and Center of Integrated Research, Campus Bio-Medico University of 
Rome, Rome, Italy, Rome, Italy, 3Department of Systems Medicine, Multiple Sclerosis Clinical and Research Center, Tor Vergata University and Hospital, Rome, Italy, Rome, Italy.

Introduction: Multiple sclerosis (MS) is an immune-mediated demyelinating disease of the central nervous system (CNS). CNS-infiltrating macrophages have been identified as major 
effectors of inflammation and demyelination in both MS and its animal model, experimental autoimmune encephalomyelitis (EAE). However their activation and heterogeneity in MS 
and EAE has not been studied in detail yet. Thus, we evaluated M1 and M2 macrophages’ immunophenotype as well as functional features from EAE mice and MS patients.
Materials and Methods: Using polychromatic flow cytometry and ELISA assay, we analyzed M1- and M2-associated activation markers and cytokine/chemokines release profile of 
macrophages obtained from MS patients and EAE mice.
Results: EAE M1 macrophages have increased levels of activation/co-stimulatory markers (iNOS, CD25, CD40, and CD80) and cytokines/chemokines (IL-6, IL-12, CXCL9, CXCL10), 
whereas M2 lost their M2-like phenotype, showing decreased expression of their signature markers CD206, CD200R and CD44, while concomitantly upregulating activatory 
markers CD40 and CD80/CD86 as well as proinflammatory cytokines IL-6 and IL-12. Similarly, M1 macrophages from relapsing-remitting MS patients possessed an enhanced pro-
inflammatory profile, showing increased levels of their signature markers such as iNOS, CD25, CD80/86, PD-L1 and CCR7, whereas M2 showed a reduced expression of their typical 
markers CD206, CD36 and CD200R.
Conclusions: Overall, we provide the first detailed evidence for a phenotypic and functional alteration of M1/M2 balance during MS, which could be crucial to better understand the 
immunopathology of MS in order to potentially develop new macrophage-centered therapeutic strategies.
Acknowledgement: Italian Foundation of Multiple Sclerosis (grant FISM 2013/R/8 to V.C).

P.C.11.14
Neuroimmune crosstalk in uterus among patients suffered with pelvic pain due to adenomyosis

O. Sulaieva1, M. Orazov2, E. Nosenko3; 
1Zaporozhye State Medical University, Zaporozhye, Ukraine, 2M. Gorky Donetsk National Medical University, Donetsk, Ukraine, 3Odessa National Medical University, Odessa, Ukraine.

Introduction. Chronic pelvic pain at adenomyosis is considered to be caused by exaggerated nerve growth accompanying ectopic endometrium invasion into myometrium and its 
remodeling. As far as immune cells are one of the key players of remodeling, the aim of this work was to define their role in uterus remodeling among patients with adenomyosis
Material and methods. The immunohistochemical investigation of samples was conducted after hysterectomy among 6 patients with diffuse adenomyosis associated with pelvic 
pain. Since repair is usually associated with angiogenesis and inflammation we have assessed the relationship between nerve count (visualized with monoclonal antibodies 
to neurofilaments), endomethrium and vessels remodeling (ER, VEGF and COX-2 expression) and immune cells (CD4, CD56, CD68). Data were compared with 6 patients with 
asymptomic leiomyoma.
Results. It was shown that nerve fibers more abundant in perivascular compartment comparing with nerves surrounding ectopic endometrium. Nerve fibers growth was associated 
with increased vessels density (p=0,003) and VEGF expression in myometrium (p<0,001). Arteries of mesometrium had features of dystrophy and decreased ER expression. 
These changes were accompanied with angiogenesis and myometrium remodeling associated with increased number of CD68+ (p=0,001) and CD4+ cells (p=0,03). There were no 
relationship between nerves and CD56+ that were widely distributed around eutopic and ectopic endometrium. In contrast, CD68+ cells number was associated with vessels density 
(r=0,571; p<0,01), number of nerves (r=0,582; p<0,01) and VEGF+ cells (r=0,896, p<0,001) in myometrium of patients with adenomyosis.
Conclusion. Nerve growth and angiogenesis at adenomyosis are associated with inflammatory remodeling of myometrium through macrophage-dependent mechanisms.
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P.C.11.15
Characterization of trefoil factor-3 as a chemokine for monocytes

M. Nowak1, W. Vogel1, O. Andrén2, S. Perner1; 
1Section of Prostate Cancer Research/Institute of Pathology, University hospital Bonn, Bonn, Germany, 2Institute of Health and Medical Science, University of Örebro, Örebro, Sweden.

Prostate cancer is the second most diagnosed type of cancer among men worldwide. A mixture of myeloid and lymphoid immune cells infiltrates prostate tumors and other tumor 
entities. Among these populations, tumor[[Unsupported Character - Codename &shy;]]associated macrophages (TAM) aggregate in tumors. The presence of TAMs in the infiltrates of 
some tumor entities has been linked with poor prognosis, whereas its prognostic value in prostate cancer is not clear.
Trefoil factor[[Unsupported Character - Codename &shy;]]3 (TFF3) is a small protein secreted from epithelial cells and frequently overexpressed in prostate carcinoma and other 
carcinomas. Although its role in epithelial wound healing and maintenance of epithelial integrity is well described, the function of TFF3 in tumor biology, its receptor and regulation 
remain unclear.
Here, we show that TFF3 attracts both human and mouse monocytes. In boyden[[Unsupported Character - Codename &shy;]]chamber experiments we could abrogate the migration 
of these cells by blockade of the chemokine receptor CXCR4. In human prostate cancer tissue we found significant correlations between the macrophage infiltration of tumors and 
expression of TFF3. In addition, macrophages that were differentiated in the presence of TFF3 exhibited an increased phagocytic capacity compared to control cells. While expression 
of the mannose receptor MRC1 was up[[Unsupported Character - Codename &shy;]]regulated they showed a diminished expression of CD86, reminiscent of TAM/M2[[Unsupported 
Character - Codename &shy;]]macrophages.
In conclusion, we identified the TFF3 as a further ligand of the chemokine receptor CXCR4, mediating the migration and differentiation of monocytes in vitro and conceivably supports 
the infiltration of macrophages into tumors.

P.C.11.16
Pseudomonas aeruginosa and macrophage vitamin D receptor expression

W. Nouari, M. Aribi; 
Laboratory of Applied Molecular Biology and Immunology. University of Tlemcen, Tlemcen, Algeria.

Background: The active form of vitamin D, 1,25-dihydroxyvitamin D3 [1,25(OH)2D3], has been shown to enhance the innate immune response against bacterial infections. The 
biological effects of 1,25-(OH)2D3 are mediated by vitamin D receptor (VDR). To this end, we examined the effect of Pseudomonas aeruginosa on the expression of macrophage VDR.
Materials and Methods: Monocytes were isolated from peripheral blood mononuclear cells of healthy human volunteers. Monocyte-derived macrophages were cultured with 
Pseudomonas aeruginosa strain (27853 ATCC) and treated or not with 10-7 M 1,25 (OH)2D3. VDR mRNA expression levels were performed using real-time quantitative polymerase 
chain reaction.
Results: VDR expression levels were increased in macrophage exposed to Pseudomonas aeruginosa as compared to controls, either in the presence or absence of 1,25-(OH)2D3.
Conclusions: Pseudomonas aeruginosa infection has no effect on VDR expression levels. Therefore, vitamin D supplementation may lead to enhanced immunity by macrophages and 
killing of such bacteria.

P.C.11.17
GM-CSF activated monocytes regulate innate and adaptive immune responses during Intestinal Inflammation

T. Weinhage1, J. Däbritz2, K. Walscheid1, A. Brockhausen3, T. Wirth1, D. Foell1, G. Varga1; 
1Department of Pediatric Rheumatology and Immunology, University Children’s Hospital Münster, Münster, Germany, 2Department of Pediatrics, University Hospital Rostock, Rostock, 
Germany, 3Department of Dermatology, University Hospital Münster, Münster, Germany.

Introduction: Granulocyte macrophage-colony stimulating factor (GM-CSF) showed clinical efficacy in patients with active Crohn’s disease. Moreover beneficial effects of GM-CSF 
were shown in mouse models of colitis.
Objective: Since monocytes represent the exclusive source of macrophages in the inflamed intestinal mucosa we explored whether monocytes mediate GM-CSF effects in vivo. 
Therefore we characterized its activity on monocytes and subsequent consequences on adaptive immune cells.
Material and Methods: We used microarray technology, flow cytometry and functional assays to characterize GM-CSF-activated monocytes (GMaM) and studied GMaM in a 
murine colitis model. To examine cross-talk of GMaM and adaptive immune cells we performed co-cultures with T-cells and characterized their response, evaluating proliferation, 
differentiation and cytokine production.
Results: GMaM displayed increased adherence, migration, and accelerated epithelial healing. In vivo GMaM exert therapeutic activity in a model of T-cell-induced colitis. This was 
accompanied by increased production of IL-4, IL-10, and IL-13, and decreased production of IFNγ in lamina propria cells. In vitro, GMaM secrete T-cell attracting chemokines CCL18 
and CCL23 and shape T-cell differentiation towards a Th2 profile in co-cultures. Furthermore, GMaM induced significant differentiation of T-cells into Foxp3+ Tregs through a yet 
undescribed mechanism used by monocytes, that involves the ATP converting enzymes CD39 and CD73, found to be strongly up-regulated on GMaM.
Conclusion: Beneficial effects of GM-CSF in intestinal inflammation may be mediated through reprogramming of monocytes to simultaneously improve innate immune functions as 
well as regulation of adaptive immune responses, in particular differentiation of Tregs.

P.C.11.18
TIARA - a methodology for improved discrimination of monocyte and macrophage effector functions

M. Biburger, F. Nimmerjahn; 
Division of Genetics, Biology Department, Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany.

Both monocytes and macrophages are important effector cells in various immune-mediated defense mechanisms, diseases or models thereof. In order to develop potential treatment 
strategies, it is crucial to identify the relative importance of effector cells in the respective models. Regarding monocytes and macrophages, this task is hampered by the fact that 
monocytes and macrophages share important physiological features and are similarly affected by experimental approaches.
Here we describe a Titrated-Irradiation-And-Reconstitution-Assay (TIARA) that harnesses both the differential radiation resistance of murine monocytes and tissue macrophage 
populations and the homeostatic independence of some of the latter from bone-marrow derived hematopoiesis. Examining different doses for sub-lethal irradiation of mice prior to 
reconstitution of their hematopoietic system via bone marrow transfer we established mice in which distinct tissue macrophage populations were largely derived from the recipient 
mouse, whereas the hematopoietic cells including blood monocytes were progeny of the transferred bone-marrow.
After crosswise bone marrow transfer between wildtype-mice and mice lacking activating immunoglobulin Fcγ surface receptors (FcRs), we tested this methodology in models of 
antibody-mediated thrombocytopenia and anti-CD20 mediated B-cell depletion. Differential expression of FcRs on monocytes and distinct tissue macrophages revealed that the 
presence of activating FcRs on the latter is sufficient and crucial in both models but also indicated that FcR-deficiency of these macrophages could partially be compensated for by 
FcR-expressing monocytes or their maturation progeny.
Conclusion: TIARA enables a significant improvement for the differentiation between the respective roles of monocytes or tissue macrophages as mediators of immunological effector 
functions.

P.C.11.19
A lung-resident Ly6c+ monocyte proliferates to give rise to immunosuppressive lung macrophages

C. Sabatel1, C. Radermecker1, S. Chakarov2, L. Fiévez1, G. Paulissen1, M. Toussaint1, C. Desmet1, F. Ginhoux2, T. Marichal1, F. Bureau1; 
1University of Liege, GIGA-Research, Liege, Belgium, 2Singapore Immunology Network (SIgN), Singapore, Singapore.

Introduction: To ensure appropriate responses to foreign components present in the environment, the lung is endowed with an important network of immune cells. Among these 
cells, macrophages are tissue-resident phagocytes that play an essential role in the onset and the regulation of immune responses. If alveolar macrophages (AMs) were described 
decades ago, the last few years have seen the outcome of a new understanding of their ontogeny but also the characterization of a new macrophage subset, the interstitial 
macrophages (IMs). These discoveries highlight the complexity of the monocyte/macrophage axis in the lung. Yet, precise description of the whole monocyte/macrophage network in 
the lung is lacking.
Materials and Methods: Lung-resident monocytes/macrophages were selected as F4/80+ tissue-resident cells using different approaches, such as intravenous injections of clodronate 
liposomes and fluorochrome-associated antibodies or immunohistochemistry. We studied their origin at the steady state and under stress condition using transgenic animals and 
bone marrow chimerism. To further assess their function, local stimulation with various TLR ligands were used.
Results: In addition to AMs and IMs, we identified a Ly6c+ tissue-resident monocyte which does not derive from classical blood monocytes. Such tissue monocytes are able to 
proliferate in vivo upon stimulation with some, but not all TLR ligands to induce a new population of immunosuppressive lung macrophages.
Conclusions: This study identifies the existence of a local pool of lung-resident monocytes able to proliferate and generate new immunosuppressive lung macrophages in response to 
specific environmental stimuli.
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P.C.11.20
Crosstalk between epithelial cells and macrophages in the gut: the role of TNFR2

M. Kristek1, M. Lynch1, J. deCourcey1, L. E. Collins1, T. Darby2, C. T. Murphy2, A. Quinlan2, C. Hill2, P. Casey2, S. Melgar2, C. E. Loscher1; 
1Dublin City University, Dublin 9, Ireland, 2University College Cork, Cork, Ireland.

In order to cope with the overwhelming amount of commensal bacteria, dietary and environmental antigens, homeostasis in the intestine relies upon the fine tuned crosstalk 
between immune cells and their environment. One of the key regulators of homeostasis in the intestine are macrophages. Unlike other macrophage populations in the body, intestinal 
macrophages are in a state of partial activation showing no response to inflammatory stimuli, no production of pro-inflammatory cytokines and low expression levels of innate 
response receptors. Although their phenotype is largely characterised, it still remains unclear how they acquire this phenotype and thus exert these anti-inflammatory properties.
Using an in vitro system we showed that exposure of monocyte-derived macrophages, J774A.1, to soluble factors derived from CMT-93 intestinal epithelial cells, induces an altered 
phenotype similar to that of intestinal macrophages. These macrophages maintained their phagocytic abilities, but decreased production of pro-inflammatory mediators and became 
less responsive to Toll-like receptor stimulation. Interestingly they also showed increased expression of TNF receptor 2 (TNFR2). This receptor has been linked with anti-inflammatory 
and immunosuppressive effects of TNF-α. Using two murine models, DSS-induced colitis and Clostridium difficile - associated disease, we provide evidence that up-regulation of 
TNFR2 on macrophages correlates with disease resolution, both in inflammation and infection.
Our findings show that intestinal epithelial cells can produce factors that change and shape macrophage response and implicate TNFR2 as one of the mechanisms by which intestinal 
macrophages exert their homeostatic properties.

P.C.11.21
The effects of Paracoccidioides brasiliensis infection on GM-CSF- and M-CSF-induced mouse bone marrow-derived macrophage from resistant and susceptible mice strains

C. M. de Souza Silva, A. H. Tavares, D. Paiva Agustinho, M. Sousa Jeronimo, Y. Soares de Lima, L. da Silveira Derengowski, A. Lorenzetti Bocca, I. Silva-Pereira; 
University of Brasilia (UnB), Biology Institute, Brasilia-DF, Brazil.

Introduction: Considering the importance of macrophages as the first line of defense against fungal infection and the different roles played by the two M1- and M2-like polarized 
macrophages, we decided to evaluate the effects of Paracoccidioides brasiliensis infection on GM-CSF- and M-CSF-induced bone marrow-derived macrophages (BMM) from the A/J 
and B10.A mouse strains, an established model of resistance/susceptibility to PCM, respectively.
Material and Methods: Upon differentiation, the generated GM- or M-BMMs were characterized by morphological analyses, gene expression profiles (RT-PCR and PCRarray), as well 
as, cytokines production.
Results: Our main results demonstrate that GM-BMMs derived from A/J and B.10 produced high levels of pro- and anti-inflammatory cytokines then M-BMMs that may contribute 
to generate an unbalanced early immune response. Also, M-BMMs presented a greater increase in signal transduction and PRRs transcripts then GM-BMMs, which may give them a 
better range of response to the infection. It was also interesting to note, that M-BMMs B10.A profile was similar in some points to A/J GM-BMMs which could indicate that even A/J 
profile is better suited to defense then B10.A counterparts.
Conclusions: In this context, our data support that susceptibility and resistance is strongly correlated with M1 and M2 polarization, respectively, but also by host genetic background.

P.C.11.22
Fate mapping reveals prenatal origin of tissue macrophages

K. Klapproth1, A. Forsthuber2, S. Schäfer1, K. Busch1, H. R. Rodewald1; 
1Division of Cellular Immunology, German Cancer Research Center (DKFZ), Heidelberg, Germany, 2Department of Dermatology, Medical University Vienna, Vienna, Austria.

Many questions regarding origins, diversity, homeostasis and functions of macrophage populations remain elusive. We used several mouse models, generated in our laboratory, to 
address unresolved questions, most of all by in vivo fate mapping. Bone marrow-derived myeloid cells only rarely pass through an IL7R-expressing stage. By genetic fate mapping 
experiments in interleukin-7 receptor (IL7R) Cre recombinase knockin mice we found violations to this rule: Tissue-resident macrophages are marked at frequencies ranging from 50 
to 100% by IL7R expression history. We traced this labeling back to a wave of IL7R-expressing myeloid progenitors in the fetal liver. In a second line of investigation, we generated a 
new hematopoietic stem cell (HSC) tracking mouse (Tie2MeriCreMer), which facilitates inducible tagging of HSC throughout ontogeny (yolk sac, fetal liver and bone marrow stages). 
Kinetic fate mapping in Tie2MeriCreMer mice showed that most tissue-resident macrophages are derived from precursors that express Tie2 before midgestation (embryonic day 
10.5). These experiments also suggested that different target organs appear to be colonized successively rather than synchronously. Finally, we generated Rag2-/-γc-/-KitW/Wv 
enabling BM-transplantation without irradiation. Adult recipient mice receiving labeled donor HSC showed that the renewal/substitution of tissue-resident macrophages by new bone 
marrow-derived cells is very rare in adult mice under normal conditions.

P.C.11.23
Fibrodysplasia ossificans progressiva: can PB imunophenotype tell us something?

G. Del Zotto1, F. Antonini1, C. Ortolani2, S. Cappato1, R. Ravazzolo1,3, R. Bocciardi1,3; 
1Istituto G. Gaslini, Genova, Italy, 2Department of Biomolecular Sciences – University of Urbino, Pesaro-Urbino, Italy, 3Department of Neuroscience, Rehabilitation, Ophthalmology, Genetics, 
Maternal and Child Health (DiNOGMI) and CEBR - University of Genova, Genova, Italy.

Fibrodysplasia ossificans progressiva (FOP) is a rare condition which progressively leads to a severe heterotopic ossification (HO). FOP is usually caused by heterozygous activating 
mutations of ACVR1, a gene encoding a type I receptor for BMP. The disease has an episodic course with acute phases (flare ups) characterized by the appearance of soft tissue 
swelling which can either regress spontaneously or turn into heterotopic bone. Flare ups may be induced by different factors such as viral infections, tissue injuries, vaccinations or 
unrecognized causes. These observations, as well as the strong inflammatory component of FOP early lesions with infiltrating macrophages and lymphocytes, and a certain response 
to corticosteroids have supported the idea that the immune system in its inflammatory component, might play a key role in the triggering and sustainment of an inflammatory 
microenvironment where, in a contest of disregulated BMP signaling pathways, an HO process could occur.
Common circulating inflammation markers are often negative in FOP patients, and the inflammatory environment in flare-up lesions cannot be analyzed due to the invasiveness 
of bioptic procedures that aggravate an already compromised context and lead to new spikes of heterotopic bone formation. Therefore, we decided to carry out a wide PB 
immunophenotyping, comprehensive of adhesion molecules and chemokine and cytokine receptors. Our preliminary results would confirm the involvement of the immune system, 
showing a PB phenotypic profile in which various cell populations, particularly monocytes, display a slight increase of expression of surface receptors involved in their function.

P.C.12 Macrophages - Part 2

P.C.12.01
Effects of polyethylenimine-coated SPIONs on macrophage activation and podosome dynamics

V. Mulens-Arias1, J. M. Rojas1, S. Pérez-Yagüe1, M. P. Morales2, D. F. Barber1; 
1Department of Immunology and Oncology and NanoBiomedicine Initiative, Centro Nacional de Biotecnología (CNB)/CSIC, Madrid, Spain, 2Department of Biomaterials and Bioinspired 
Materials, Instituto de Ciencia de Materiales de Madrid, Madrid, Spain.

Introduction: Considerable efforts have been made to develop multifunctional platforms for cancer gene therapy. One current strategy is the combination of SPIONs 
(superparamagnetic iron oxide nanoparticles) and polyethylenimine (PEI), due to their unique chemical and physical properties. PEI appears to activate different immune cells toward 
an inflammatory response (M1/TH1), whereas the nature of the SPION-induced response is unclear. Nonetheless, the immunoreactivity of PEI-coated SPIONs has not been addressed.
Materials and Methods: We incubated macrophages with PEI-coated SPIONs and measured IL-12 secretion into medium. Concomitantly, we studied the gene expression profile, 
activation markers, and mitogen-activated protein kinase (MAPK) pathway activation. To elucidate TLR4 (Toll-like receptor 4) and ROS (reactive oxygen species) involvement, we 
analyzed gene expression and p44/p42 MAPK phosphorylation in RAW264.7 mouse macrophages pretreated with CLI095 (a TLR4 inhibitor) or BHA (a ROS scavenger). We quantified 
podosomes in PEI-coated SPION-treated RAW264.7 cells and determined their capacity to degrade fluorescent-stained gelatin.
Results: PEI-coated SPIONs induced phosphorylation of p38 MAPK, p44/p42 MAPK and JNK, and upregulated CD40, CD80, CD86 and I-A/I-E activation markers. PEI-coated SPION-
induced macrophage activation depended partially on TLR4 and ROS signaling, and differed from that induced by lipopolysaccharide. PEI-coated SPIONs promoted podosome 
formation in murine macrophages, but inhibited gelatin degradation. This effect seems to be due to overexpression of genes related to metalloproteinase (MMP) inhibitors and to 
downmodulation of active MMP-2.
Conclusions: PEI-coated SPIONs induced an M1-like phenotype that was partially dependent on TLR4 and ROS, and modulated podosome dynamics.
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P.C.12.02
studies of the human NOD-like receptor family CARD domain containing 5 (NLRC5) protein in macrophages after LPS treatment

E. Kovács1, M. M. Budai1, S. Benkő1, A. Jenei2, J. Tőzsér3; 
1University of Debrecen, Department of Physiology, Faculty of Medicine, Debrecen, Hungary, 2University of Debrecen, Department of Biophysics and Cell Biology, Debrecen, Hungary, 
3University of Debrecen, Department of Biochemistry and Molecular Biology, Debrecen, Hungary.

NOD-like receptor (NLR) family member proteins have important role in the regulation of innate immune responses, as these pattern recognition receptors are involved in the 
recognition of microbial- and danger-associated molecular patterns in vertebrates.
The NOD-like receptor family CARD domain containing 5 (NLRC5) protein is a unique member of NLR protein family, since NLRC5 is involved in the regulation of MHC I transcription. 
Therefore, it is also referred as MHC class I transactivator (CITA). Furthermore, it was shown that in the cytosol it is involved in the regulation of various signal transduction pathways.
Macrophages have essential role in host defense, as they recognize bacterial lipopolysaccharide (LPS) by regulating a signaling pathway via Toll like receptor 4 (TLR4) and induce pro-
inflammatory cytokines (TNFα, IL-6 and IL-1β) production.
Our aim is to studies the role of NLRC5 in the immune respones of macrophages. We used monocyte-derived human macrophages differentiated in the presence of GM-CSF (GM-
MFs) and NLRC5 was silenced with siRNA. NLRC5 mRNA level was measured by qPCR and IL-1b, IL-6, IL-8, TNFα, IL10 cytokines were determined by ELISA method.
Our results show that cytokines production has a correlation with the presence of the NLRC5.

P.C.12.03
The Effect of Cigarette Smoke on Macrophage Function in relation to Chronic Obstructive Pulmonary Disease (COPD)

A. A. Sharaf; 
The University of Nottingham, Nottingham, United Kingdom.

Chronic obstructive pulmonary disease (COPD) involves lung function impairment that causes permanent airway obstruction. Cigarette smoking is considered as a leading cause of 
COPD, however, not all smokers are susceptible to this disease suggesting other factors can play a role in disease development.
Macrophages play a crucial role in the establishment of the immune response to pathogens and irritants within the body. Therefore, studying the effect of cigarette smoke on 
macrophage function may help define the importance of macrophages in the pathogenesis of COPD. This hypothesis will be tested using Peripheral Blood Mononuclear Cells (PBMCs), 
which are widely used to model the activity of macrophages.
Following isolation and differentiation, the phenotype of the cells was determined using the antibodies anti-CD14-FITC, anti-CD16-PE, anti-CD206-PE, anti-CD11b-FITC and anti-
CD36-PE, which are macrophages cell surface markers. Hexamethyldisilazane (HMDS) was used in nine different combinations to find the best conditions to minimize the adherence 
of macrophages and increase the number of harvesting cells.
There was a correlation in results between the numbers of useable macrophages from plates coated with HMDS compared to those without any coating. These findings, together 
with other reports in the literature, indicate that PBMCs are suitable model of primary human monocytes and macrophages. Moreover, using 1 % of HMDS in 100 % propanol, and 
incubating macrophage culture plate on ice not only maintained the phenotype of macrophages, but also increased the number of harvested cells.

P.C.12.04
The p50 NF-kB subunit orchestrates tumor-promoting inflammation in colitis-associated colorectal cancer development

A. Ippolito1, C. Porta1, L. Carraro1, F. Consonni1, G. Celesti2, F. Grizzi2, L. Laghi2, F. Pasqualini2, A. Sica1; 
1University of Eastern Piemonte, Novara, Italy, 2Humanitas Clinical Institute, Rozzano, Italy.

Plasticity is a key feature of the homeostatic functions of macrophages, in both steady state and pathological conditions. We previously demonstrated that in response to 
lipopolysaccharide nuclear accumulation of p50 NF-κB drives M2-polarization and macrophage tolerance. Here we show, in a murine model of colitis-associated colorectal cancer 
(CRC), that p50 NF-kB promotes divergent clinical outcomes in colitis versus CRC. Whereas progression from colitis to cancer was associated with up-regulation of M2-related genes, 
ablation of p50 NF-kB exacerbated the colitis score while reducing CRC development. This latter event was associated with reduced number of lamina-propria and tumor-associated 
macrophages (TAM), in contrast with an increased number of NK, NKT, CD8+ T cells and apoptotic cancer cells. Colons from p50-/- tumor bearers expressed enhanced levels of M1/Th1 
cytokines (i.e. IL-12 and CXCL10), whose administration in vivo restrained CAC development. Finally, analysis of tumor tissues in a cohort of CRC patients indicated that high levels of 
CXCL10 and IL-12 correlate with a favorable clinical outcome, whereas high levels of nuclear p50 in TAM are associated with poor prognosis. Our study identifies p50 as a key regulator 
of intestinal inflammation and defines IL-12 and CXCL10 as new prognostic indicators and immunotherapeutic agents in CRC.

P.C.12.05
Homing regulation of distinct macrophage subsets in infection and cancer

F. Consonni1, M. Totaro1, C. Porta2, A. Sica1; 
1Humanitas Clinical and Research Center, Rozzano, Italy, 2Università Piemonte Orientale, Novara, Italy.

Tumor-associated macrophages (TAM) and lipopolysaccharide (LPS)-tolerant macrophages share several characteristics, such as a massive nuclear accumulation of the p50 NF-κB 
homodimer and the inability to mount an efficient inflammatory response (i.e. impaired expression of the inflammatory cytokines TNFα, IL-12 and IL-1β; high expression of the anti-
inflammatory cytokines IL-10 and TGFβ), in response to various inflammatory signals. We previously reported that nuclear accumulation of the p50 NF-κB homodimer in LPS-tolerant 
macrophages results in their M2 polarization, a phenotype also observed in TAM. As macrophage functions are dependent on their homing capacity in response to chemotactic 
signals, we investigated the effects of p50 NF-κB accumulation on monocyte and macrophage migration, in vitro and in vivo. An in vivo model of inflammation (air-pouch) in LPS-
tolerant mice, treated systemically with LPS, showed a differential regulation in the recruitment of distinct F4/80+ macrophage subsets. In particular, F4/80+ macrophages recruited 
to the inflammatory site were composed by two subsets characterized by diverse expression levels of F4/80 and CD88 (C5aR), respectively defined as F4/80high/CD88high and 
F4/80low/CD88low. Of note, F4/80high/CD88high macrophages were recruited during LPS-tolerance in a p50-dependent manner, while absence of p50 elicited little effect on the 
migration of F4/80low/CD88low macrophages. Similarly, ablation of p50 NF-κB in tumor bearing mice resulted in decreased accumulation of F4/80highC5aRhigh macrophages in both 
primary tumors and metastasis, associated with tumor inhibition. We speculate that nuclear p50 modulates expansion and homing of different macrophage subsets in infection and 
cancer.

P.C.12.06
Aged rat macrophages exhibit impaired response to in vitro stimulation with IL-4

V. Blagojevic1, I. Ćuruvija1, R. Petrović1, I. Vujnović1, M. Dimitrijević1, V. Vujić2, S. Stanojević1, G. Leposavić3; 
1Immunology Research Centre “Branislav Janković”, Institute of Virology, Vaccines and Sera “Torlak”, Belgrade, Serbia, 2Department of Chemistry, Faculty of Medicine, University of 
Belgrade, Belgrade, Serbia, 3Department of Physiology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia.

The influence of aging on phagocytic, antigen presenting and secretory capacity of resident Albino Oxford rat peritoneal macrophages cultured for 24 hours in medium alone and in 
the presence of either LPS or IL-4 was examined. The frequencies of CD68+, CD169+ and CCR7+ cells were comparable among fresh peritoneal cells from young (3-months-old) and 
aged (18-months-old) rats, whereas those of CD163+, MHCII+ and CD86+ cells were lower within the same cell population in aged relative to young rats. Congruent with the latter 
findings, aged rat macrophages cultured in medium alone exhibited impaired allostimulatory properties. Additionally, their zymosan phagocytizing ability was reduced. Differently 
from young rat macrophages, aged rat macrophages changed neither allostimulatory nor zymosan phagocytizing ability upon in vitro treatment with either LPS or IL-4. In the 
presence of LPS, NO production comparably increased in macrophages from young and aged rats. However, in the presence of either LPS or IL-4 urea production increased only in 
macrophages from aged rats. Differently from LPS, which increased the prototypic proinflammatory cytokine production in macrophages from rats of both ages, the diminishing 
effect of IL-4 on their production was evident only in macrophages from young rats. Collectively, our results suggest that aging, besides diminishing influence on macrophage 
allostimulatory and zymosan phagocytizing ability, may impair their responsiveness to IL-4 in vitro. Consequently, an altered efficacy of inflammatory/immune responses in aged rats 
may be expected.(Supported by the grant 175050 from Ministry of Education, Science and Technology, Republic of Serbia).

P.C.12.07
Functional aspects of peritoneal macrophages after femoral nerve injury

B. Bozic1,2, P. Nedeljkovic3, D. Zmijanjac1,2, B. Pavlovic Draskovic2, M. Vasiljevska2, D. Vucevic2; 
1University of Belgrade, Faculty of biology, Belgrade, Serbia, 2Institute for Medical Research, Military Medical Academy, Belgrade, Serbia, Belgrade, Serbia, 3Department for Plastic and 
Reconstructive Surgery, Institute for Orthopaedic Surgery “Banjica”, University of Belgrade, Serbia, Belgrade, Serbia.

Introduction: Macrophages, abundant and phenotypically diverse immune cell populations, play an important role during peripheral nerves regeneration. The aim of this study was 
to explore the functional activity of AO rat peritoneal macrophages (PMF) isolated 7 days after femoral nerve injury as well as the influence of vitamin B complex supplementation on 
PMF activity.
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Material and Methods: We used femoral nerve injury model. In total, 12 male rats were divided into 3 groups, each consisting of 4 animals: operated [non-treated (NT-PMF) and i.p. 
treated (T-PMF) with vitamin B complex (Beviplex, Galenika)] and sham-operated (S-PMF). The vitamin B complex dose was 1.85 ml/kg of rat body weight daily. PMF (LPS- or PMA-
stimulated) were evaluated according to phagocytic activity, metabolic activity, NO and ROS production after 24h cultivation in vitro.
Results: Phagocytic activity and NO production were decreased in NT-PMF and T-PMF compared to S-PMF (all LPS-stimulated). PMA-stimulated ROS production and LPS-stimulated 
metabolic activity were significantly lower in NT-PMF compared to S-PMF. On the contrary, these activities were significantly higher in T-PMF in comparison with S-PMF, under 
identical experimental conditions. Treatment with vitamin B complex after surgery increased metabolic viability, ROS and NO production of T-PMF compared to NT-PMF but did not 
have influence on phagocytic activity of these cells.
Conclusion: These results suggest that PMF may participate in peripheral nerve regeneration. Vitamin B complex could modulate function of these cells in a rat model of femoral nerve 
injury. More experimental studies are needed to further investigate molecular mechanisms of these processes.

P.C.12.08
Deciphering the function of folate receptor beta

C. N. Machacek1, V. Supper1, G. Mitulović1, H. Tichovska2, H. Stockinger1, A. Ohradanova-Repic1; 
1Medical University of Vienna, Vienna, Austria, 2Exbio Praha, Vestec, Czech Republic.

Rheumatoid Arthritis (RA) is a chronic, systemic autoimmune disorder, in which activated synovial macrophages have been identified as a key mediator of disease progression. 
Macrophage numbers and levels of macrophage activation are correlating with the extent of joint inflammation and tissue degradation establishing them as a promising target 
for diagnosis and therapy. As eliminating the entire population of macrophages leads to deficiencies in tissue repair and fighting infections, the ability to identify and influence the 
specific harmful subset of these macrophages is an important undertaking. A receptor for folic acid, folate receptor beta (FRβ), has been shown to be selectively elevated in activated 
macrophages present in the RA-affected synovia. With the exception of high affine binding of folic acid (vitamin B9), nothing is known about its processing, organization in the 
membrane and potential signal transduction capacity.
To elucidate the function of FRβ on activated macrophages, we are aiming to characterize the molecular microenvironment of FRβ and to identify interacting molecules. For this, 
FRβ-overexpressing myeloid cell lines as well as primary in-vitro differentiated human macrophages were used for immunoprecipitation and subsequent mass-spectrometric analysis. 
The cell lines are subsequently utilized to study the functional relevance of the identified interactions of FRβ.
The data generated in this project will help to develop drugs targeting the cells that drive chronic inflammation and broaden our view on the underlying principles of macrophage 
function.
The research leading to these results has received funding from the European Union Seventh Framework Programme (FP7/2007-2013) under grant agreement NMP4-LA-2009-228827 
NANOFOL.

P.C.12.10
ST2 is a negative regulator of the the immune response against squamous cell carcinoma.

N. Amôr1, C. E. Oliveira1, T. H. Gasparoto1, R. Kaneno2, G. P. Garlet1, J. S. Silva3, G. A. Martins4, C. Hogaboam5, K. A. Cavassani6, A. P. Campanelli1; 
1Department of Biological Sciences, Bauru School of Dentistry, University of São Paulo, Bauru, Brazil, 2Department of Microbiology and Immunology; Institute of Biosciences of Botucatu - 
São Paulo State University, Botucatu, Brazil, 3Department of Biochemistry and Immunology, School of Medicine of Ribeirão Preto - University of São Paulo, Ribeirão Preto, Brazil, 4F. Widjaja 
Foundation Inflammatory Bowel and Immunobiology Research Institute, Dept. of Biomedical Sciences and Medicine, Cedars–Sinai Medical Center, Los Angeles, CA, United States, 5Division 
of Pulmonary and Critical Care Medicine, Department of Medicine, Cedar Sinai Medical Center, Los Angeles, CA, United States, 6Samuel Oschin Comprehensive Cancer Institute, Cedars Sinai 
Medical Center, Los Angeles, CA, United States.

Squamous cell carcinoma (SCC) is the second most common form of skin cancer and is most commonly observed in photo-exposed areas of the body. The mechanism(s) involved in 
the progression of this tumor are unknown. Recent studies have shown that there is a direct association between Th1-related immune responses and better prognosis in patients with 
SCC. Increased expression of the IL33/ST2 axis components has been demonstrated to contribute to neoplastic transformation in several tumor models, including gastric and breast 
cancer. Recent work from ours and other laboratories indicate that can IL33 impair Th1-type innate immune responses. Based on these observations, we hypothesized that Th1-type 
response impairment by IL-33/ST2L could contribute to the initiation and progress SCC. We found that ST2 deficiency led to a marked decreased in the numbers of skin lesions and 
papillomas at 14-16 weeks post-DMBA treatment, suggesting that ST2 signaling is necessary for tumor development in this model. Analysis of tumor lesions in WT and ST2-/- mice 
revealed that lack of ST2 led to a specific and significant reduction in the frequency of F4/80+ macrophages but not CD3+, CD4+, and CD11c+ cells. In addition, splenic NK cells isolated 
from DMBA-treated ST2-/- mice exhibited increased cytotoxic activity against YAC cells targets when compared with WT splenic NK cells in the same cytotoxicity assay. Altogether, 
our findings indicate that IL-33/ST2L pathway contributes to the SCC development by recruiting macrophages and impairing NK cytotoxicity. Support By: CAPES, CNPq and FAPESP

P.C.12.11
LYVE-1, a tumor- associated macrophages marker in mouse and human and its role in cancer biology

C. S. Dollt, K. Schoenhaar, J. Michel, L. Kloss, A. Krewer, K. Schledzewski, S. Goerdt, A. Schmieder; 
Department of Dermatology, Venereology and Allergology, University Medical Center and Medical Faculty Mannheim, University of Heidelberg, Mannheim, Germany.

Tumor associated macrophages exert important tumor-supportive roles and are involved in tumor initiation, progression and metastasis as providers of angiogenic, anti-inflammatory 
and matrix remodeling factors. Due to their tumor-promoting abilities the population of TAM may be exploited as novel adjuvant targets in human cancer therapy.
Our study revealed a strong upregulation of Lyve-1 expression in human peripheral blood mononuclear cells (PBMC) in vitro by the combined stimulation with M-CSF, dexamethasone 
and IL-4. Furthermore, the co-cultivation of PBMC with the non-metastatic melanoma cell line WM115, but not with the metastatic cell line WM266, resulted in an induction of Lyve-1 
in PBMC. Lyve-1 expression could be completely blocked by the treatment with mifepristone, a synthetic antagonist of the glucocorticoid receptor. As the structural homolog of 
Lyve-1 CD44 exists in a membrane-bound and soluble form, we tested whether Lyve-1 also occurs in these two forms. We found that the cytokine-stimulated PBMC, as well as our 
Lyve-1 transgenic U937 macrophage cell line express Lyve-1 both in membrane-bound and soluble form.
In order to verify the in vitro findings in an in vivo setting, different pathological stages of human melanoma were immunohistochemically stained with a commercially available 
Lyve-1 antibody, revealing the presence of a Lyve-1+ subpopulation of TAM in all tumor stages.
The function of Lyve-1+ in TAM remains unsettled, further studies are needed to gain a better understanding of Lyve-1+ in general and in tumor biology.
This work was supported in part by grants of Deutsche Forschungsgemeinschaft SFB938, project H to S.G.

P.C.12.12
Innate immune response alterations in elderly subjects after hip fracture

B. Sarra1, F. Cabana2, G. Dupuis3, T. Fulop4; 
1Research Center on Aging, Universite de Sherbrooke, Sherbrooke, QC, Canada, 2Division of Orthopedics, Department of Surgery, Sherbrooke, QC, Canada, 3Department of Biochemistry, 
Immunology Programme, Sherbrooke, QC, Canada, 4Research Center on Aging, Université de Sherbrooke, Sherbrooke, QC, Canada.

Introduction: Hip fracture, a devastating acute stress event in elderly, has important devastating consequences as infections, institutionalisation or death. Our aim was to investigate 
in a six months follow up study whether the innate immunity is affected and whether can explain these consequences.
Materials and Methods: 34 Hip fracture patients 25 healthy elderly, as controls, were enrolled after informed consent. The follow up period was six months with blood taking before 
surgery, at six weeks and six months. Neutrophils and monocytes were isolated by Fycoll Hypaque gradient. The phenotypes were determined by FACSscan. The cytokine and 
chemokine productions were measured by Luminex. The phagocytosis and free radical production were determined by commercial kits. Chemotaxis is measured by Boyden chamber. 
The infections were monitored.
Results: We had no mortality. We had 10 out of 34 patients who presented various infections. The inflammatory parameters (cytokines, chemokines) in the plasma and intracellularly 
were high after the hip fracture and remained high during the follow up. The phagocytosis, free radical production and chemotaxis were decreased after hip fracture and remained low 
during the follow up either for neutrophils and monocytes. There was a shift in monocyte subpopulations toward the inflammatory subsets (intermediate).
Conclusion: Hip fracture as an acute stress independently of the age-related immune alterations represents a state of hyper-inflammation and concomitant immuno-paralysis.

P.C.12.13
Monocyte phenotype and polyfunctionality are associated with elevated soluble inflammatory markers, cytomegalovirus infection and functional and cognitive decline in the 
elderly

R. S. de Pablo-Bernal1, M. I. Galvá2, R. Ramos2, J. Cañizares2, S. Ferrando-Martínez3, M. B. Rafii-El-Idrissi1, Y. M. Pacheco1, M. Leal1, E. Ruiz-Mateos1; 
1Biomedicine Institute of Seville, Seville, Spain, 2Heliopolis Nursing Home, Seville, Spain, 3Vaccine Research Center NIAID NIH, Bethesda, MD, United States.

Introduction: Monocytes are mediators of the inflammatory response and comprise three subsets, the classical, intermediate and non-classical. Little it is known about the 
phenotypical and functional age-related changes of monocytes and the association with soluble inflammatory biomarkers, CMV infection and functional and mental decline.
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Materials and Methods: We assayed the activation ex-vivo and responsiveness to TLR2 and TLR4 agonists in-vitro in the three subsets, assessing the intracellular production of IL1-
alpha(α), IL1-beta (β), IL-6, IL-8, TNF-α and IL-10 of old subjects (median 83 [67-90] years old; n=20) compared to young controls (median 35 [27-40] years old; n=20).
Results: Ex-vivo, the elderly showed higher percentage of classical monocytes that expressed intracellular IL1-α (p=0.001), IL1-β (p=0.001), IL-6 (p=0.002) and IL-8 (p=0.007). Similar 
results were seen for intermediate and non-classical subsets and in-vitro. Polyfunctionality distribution was higher in the elderly. Single and multiple intracellular functionality ex-
vivo were strongly associated to soluble inflammatory and coagulation markers. The activation phenotype of monocytes was independently associated to anti-CMV IgG levels and 
functional and cognitive decline.
Conclusions: These data demonstrate that monocytes are key cells as potential source of the high soluble inflammatory levels. Our findings suggest that CMV infection might be a 
driving factor of the activation of monocytes which was associated to the functional and cognitive decline.

P.C.12.14
Monocyte subsets have different potential for phagocytosis

Z. Akbulut, F. T. Akdeniz, Ö. Albayrak, G. Terzioğlu, B. Aru, G. Yanıkkaya Demirel; 
Yeditepe University, Faculty of Medicine, Immunology Dept, Istanbul, Turkey.

Introduction: Monocytes/macrophages are critical for both immunity and homoeostasis. Monocyte phagocytosis is an important functional assay that can be used as a predictive 
measurand for different infectious diseases including different stages of Sytemic Inflammatory Response Syndrome and sepsis. Different subsets of monocytes are defined by 
expression of CD14 and CD16 (classical, non-classical and intermediate). We have aimed to show the differences of phagocytic potentials between these subsets by multicolor analysis 
on flow cytometry by using a simple staining by Rhodamine123 which is a dye that becomes fluorescent only after mitochondrial activation.
Materials and Methods: Whole blood samples from ten healthy volunteers stimulated with S.aereus suspension were evaluated for measurement of phagocytosis capacity of 
monocyte subsets.
Results: We have found that CD14brightCD16+ (intermediate) monocytes have highest phagocytosis ability (p=0,006), while CD14++CD16- (classical) monocytes are second in line 
(p=0,009), the least but still meaningful phagocytosis capacity belonged to CD14+CD16++ (non-classical) monocytes (p=0,015).
Conclusions: This method can be used for routine evaluation of monocyte phagocytosis. Further studies with patient samples will determine the possibility of using this test as a 
predictive one.

P.C.12.16
Characterization of the murine pulmonary phagocytic network during Aspergillus fumigatus infection

P. Seddigh1, M. Hasenberg1, M. Gunzer1, L. Otto1, T. Bracht2, B. Sitek2; 
1Experimental immunology and imaging, Essen, Germany, 2Medical proteom center, Bochum, Germany.

Introduction: In this study we introduce the phagocytic network of a murine lung upon Aspergillus fumigatus infection and investigate each phagocyte separately in protein level. 
The hypothesized phagocytic network contains macrophages, neutrophil granulocytes, dendritic cells and alveolar epithelial type I and II cells (AEC I & II). We first have to establish 
suitable cell isolation protocols. Having hands on these lung phagocytes we will assess their protein regulation during infection.
Methods: To reach this goal we utilize liquid chromatography mass spectrometry (LCMS). We analyze the isolated cells for the fungal uptake rate by flow cytometry. Histological lung 
images are also taken into account.
Results: We succeeded in defining a protocol for isolating AEC II negative isolation with a purity of greater than 90 % and we have gathered experimental data dealing with the 
differentially regulated proteome of these cells isolated from infected and uninfected lungs. In the next step we will knock down the most significantly regulated protein and proceed 
to a survival experiment during A. fumigatus infection. On the other hand, recently, we have set up a protocol for lung neutrophil granulocytes FACS sorting from Catchup mice (Our 
Recently published mouse with red neutrophils).
Conclusions: Proteomics investigation on all the phagocytic cell types will bring down the project to a round figure which we believe will dramatically increase our understanding of 
how the orchestration of immune cells is mediated in the setting of a fungal attack.

P.C.12.17
The role of mazEF toxin-antitoxin system in M. tuberculosis to macrophage

L. Yuan, a. shen, s. cao; 
Medical School of Shihezi University, Shihezi City, China.

Introduction: Tuberculosis (TB) is a difficult-to-treat epidemic disease in part because Mycobacterium tuberculosis, can persist by evading host immune responses, but the precise 
mechanisms underlying this persistence remain incompletely understood. M. tuberculosis encodes several toxin-antitoxin systems, such as the mazEF gene cassette, that are known 
to regulate bacterial survival and growth.
Materials and Methods: Using gene engineering technology, the deletion mutant srains of toxin-antitoxin system mazEF3, mazEF6, and mazEF9 of H37Rv were constructed 
respectively. Then, host macrophage cells infected separately with H37Rv, H37RvΔMazEF3, H37RvΔMazEF6, and H37RvΔMazEF9 were harvested by centrifugation at different time 
points after time zero of bacterial infection (1, 6, 12, or 24 hours later); uninfected macrophages were used as control cells. Apoptotic rate was evaluated by flow cytometry.
Results: H37Rv strain had a significantly higher viability in macrophages than the three deletion mutant strains (P < 0.05) on days 1.5, 2, 3, and 5, and that no significant differences 
in viability were observed among the three deletion mutant strains. The macrophage apoptosis rate was significantly higher in H37Rv-, H37RvΔMazEF3-, H37RvΔMazEF6-, and 
H37RvΔMazEF9-infected macrophages than in uninfected control macrophages (P < 0.05). moreover, comparing among the strains, macrophages infected with any of the deletion 
mutant strains exhibited a significantly increased apoptosis rate over that of H37Rv-infected macrophages (P < 0.05).
Conclusion: mazEF in M. tuberculosis promotes M. tuberculosis viability in macrophages and play a role in inhibiting macrophage apoptosis during intracellular infection.

P.C.12.18
Antigen targeting to splenic CD169+ macrophages stimulates strong T and B cell responses and is more efficient than antigen targeting to DEC205+ dendritic cells

H. Veninga, E. Borg, D. van Dinther, M. Revet, H. Kalay, Y. van Kooyk, G. Kraal, J. M. den Haan; 
VU University Medical Center, Amsterdam, Netherlands.

Splenic CD169+ macrophages (MF) are strategically located to capture antigens from the blood. We have demonstrated an unexpected role for CD169+ MF in the induction of cytotoxic 
T cell (CTL) responses. Antigens captured by CD169+ MF were transferred to CD8+ dendritic cells (DC) for cross-presentation which resulted in efficient CTL activation.
To assess the feasibility of antigen targeting to CD169+ MF for anti-tumor vaccination we compared antigen targeting to CD8+ DCs with targeting to CD169+ MF. We coupled equal 
amounts of ovalbumin (OVA) to either CD169-specific or DEC205-specific antibodies that target CD8+ DC. Antigen-specific T- and B-cell responses were studied after immunization 
with polyI:C and αCD40. Targeting OVA to CD169+ MF led to the induction of OVA-specific CTLs and CD4 T-cells, which was stronger than the response observed after OVA targeting 
to DEC205+ DC. Moreover, we observed stronger and longer lasting production of high affinity αOVA antibodies with preferential induction of germinal center B-cells and follicular 
helper CD4 T-cells compared to targeting to DEC205+ DC. To study whether targeting CTL epitopes instead of whole protein would also lead to strong immune responses, we coupled 
OVA, TRP1, TRP2 and gp100 peptides to αCD169 and αDEC205. Similar to the results obtained after targeting proteins to CD169+ MF, peptide targeting to CD169+ MF also induced 
stronger CTL responses compared to DEC205+ DC.
Together, these data indicate that antigen targeting to CD169+ MF very efficiently induces both T- and B-cell responses and this targeting strategy is an attractive option to induce 
anti-melanoma immune responses.

P.C.12.19
Local inflammatory reactions determine the risk of rebleeding in patients with peptic ulcers

O. Sulaieva; 
Zaporozhye State Medical University, Zaporozhye, Ukraine.

Aim: The aim of this study was to analyze the possible role of innate immunity reactions in development of rebleeding among patients with peptic ulcers.
Methods: This was a single-centre cohort study enrolling 232 patients with a diagnosis of gastroduodenal ulcer bleeding. The end point was the in-hospital rebleeding during the three 
days after admission. The impact of clinical, demographic and laboratory data at the time of admission, as well as macrophages (CD68) and neutrophils count in ulcer margin, on 
bleeding outcome was assessed by multiple logistic regression.
Results: There was no difference between patients with sustained hemostasis and re-bleeders with respect to age, comorbid cardiovascular pathology, hemoglobin concentration, 
hematocrit or blood pressure. Acute ulcer bleeding was accompanied by an acute inflammatory response to damage and hemorrhage. Despite the increase of neutrophil count 
(P=0.031) in peripheral blood of bleeders, there was no significant influence of this parameter on the outcome. However, compared with patients with sustained hemostasis, 
rebleeders exhibited more severe neutrophilic infiltration and macrophage numbers (P<0.001) at the ulcer margin. 
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The most significant factors in predicting rebleeding were an increased number of macrophages (OR 3.5; 95% CI 1.9 - 4.87) and neutrophils in the ulcer margin (OR 1.4; 95% CI 1.1 - 
1.8), an enhanced level of fibrinogen in plasma (OR 1.04; 95% CI 1.0 - 1.08), and active bleeding (OR 3.0; 95% CI 1.4-6.3).
Conclusion: The severity of the local acute inflammatory response promotes progressive tissue damage at the ulcer margin, and increases the risk of rebleeding.

P.C.12.20
Human airway macrophage regulation in health & disease

M. Kaur1, D. Singh2, T. Hussell1; 
1Manchester Collaborative Centre for Inflammation Research, University of Manchester, Manchester, United Kingdom, 2University of Manchester, Manchester, United Kingdom.

Macrophages are hugely important in airway inflammation and their function is regulated by negative regulators and potentiators. In homeostasis AM are in close proximity to airway 
epithelial cells and their function is limited due to secretion of anti-inflammatory mediators including IL-10 & TGFβ and contact mediated inhibition through negative regulators 
such as CD2OOR & SIRPα.During inflammation, there is a breach of epithelial integrity resulting in loss of CD200, IL-10 & TGFβ allowing the macrophage to become inflammatory. 
Resolution of airway inflammation and tissue repair creates a new homeostatic state with altered innate responsiveness of macrophages. CD200R levels are increased above 
homeostasis and TLR responses are blunted, all of which limit macrophage response and significantly increases susceptibility to subsequent infections. It is unclear whether human 
macrophages and epithelial cells are governed by the same immune rheostat as in mice. We are investigating the importance of the inhibitory CD200:CD200R pathway in health and 
chronic lung inflammatory diseases in humans as well as identifying novel targets that are dysregulated in disease compared to health. We find that CD200R is upregulated in COPD 
macrophages compared to health. miRNA array analysis on purified airway macrophages from health & disease show miR-486-5p is 30 fold downregulated in COPD compared to 
health. Transmembrane emp24 domain containing protein (TMED) 7 is a target of miR-451a and preliminary data shows that this protein is upregulated in COPD airway macrophages.

P.C.12.21
Switch of the red pulp esplenic macrophages activation profile during acute and chronic phases of Plasmodium chabaudi malaria

A. A. Cassado, E. M. Salles, E. P. Amaral, M. N. Menezes, J. M. Alvarez, M. R. D’Império Lima; 
University of São Paulo, São Paulo, Brazil.

Introduction: Splenic red-pulp macrophages, inflammatory monocytes and dendritc cells (DCs) are crucial to generation and development of the protective immunity to malaria by 
the phagocytosis of the infected red blood cells (iRBCs) and induction of inflammatory response. In addition, M1 activation profile acquired by splenic red-pulp macrophages during 
the acute phase of infection is important to parasitemia control.
Materials and Methods: To determine the dynamics and the activation profile of splenic red-pulp macrophages (F4/80lo and F4/80hi), monocytes subsets (Ly6ChiCCR2hi and 
Ly6CloCCR2neg), DCs (CD11c+) and neutrophils (Ly6ChiLy6Ghi) in the P. chabaudi AS infection, C57BL/6 mice were injected i.p. with 106 parasitized erythrocytes.
Results: Flow cytometry analysis of myeloid cells on day 7 post-infection showed an increase of the following myeloid subtypes: DCs, F4/80lo and F4/80hi macrophages and Ly6Chi 
inflammatory monocytes. During this period, these myeloid cells have shown a pro-inflammatory profile characterized by an increased MHC class II, CD80 and CD86 expression, 
associated with an enhance in the number of F4/80lo and F4/80hi macrophages, Ly6Chi monocytes and DCs expressing IL-12, TNF-α and phospho-STAT-1. In contrast, during chronic 
phase of infection (20d), Ly6Clo/neg monocytes and F4/80hi macrophages comprised the majority splenic myeloid populations with a decrease in the number of IL-12+, TNF-α+ and 
phospho-STAT1+ myeloid cells accompanied by a significant increase of IL-10-producing F4/80hi cells.
Conclusions: Thus far, our data show that the F4/80hi splenic red pulp macrophages can have a switch in the activation profile acquired during acute and chronic phase of P. chabaudi 
malaria.
Existing support: FAPESP and CNPq

P.C.12.22
Inhibition of phagocytosis by a novel generated monoclonal antibody COS3A

P. Khunkaewla1, S. Wansook1, S. Pata2,3, W. Kasinrerk2,3; 
1Biochemistry-Electrochemistry Research Unit, School of Biochemistry, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima, Thailand, 2Division of Clinical 
Immunology, Department of Medical Technology, Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thailand, 3Medical Biotechnology Unit, National Center for 
Genetic Engineering and Biotechnology, National Science and Technology Development Agency at the Faculty of Associated Medical Sciences, Chiang Mai University, Chiang Mai, Thailand.

Introduction: Phagocytosis is recognized as a critical component of the innate and adaptive immune response. The initial step of phgocytosis involves the recognition and binding of 
ligands on pathogens by cell surface receptors. Although a large number of phagocytic receptors and the molecules involved in phagocytosis have been defined, though it does not 
cover the complete range of infectious agents that phagocytes challenge. This study, several monoclonal antibodies (mAbs) against surface molecules have been generated in our 
laboratory. Among these, mAb clone COS3A was selected for biochemical characterization and study its effect on phagocytosis.
Materials and Methods: Immunofluorescent staining and flow cytometry were employed for cellular distribution analysis. Phagocytosis was examined by flow cytometry. 
Immunoprecipitation and Western blot were applied for biochemical characterization. N-glycosidase F treatment was used for N-glycosylation analysis.
Results: COS3A is specific to the molecule expressing on surface of human leukocytes but not on red blood cells. Interestingly, COS3A intensely reduced granulocyte phagocytosis. 
Biochemical studies indicated that COS3A antigen has a molecular weight of about 30-70 kDa and reduced to 25 kDa when N-linked glycan was discarded.
Conclusions: MAb COS3A binds specifically to a high N-glycosylated protein. This mAb strongly diminished phagocytosis. Thus, its antigen may play a critical role in the early step of 
phagocytosis. However, deep detail remained to be determined. Further investigations and biochemical identification of this antigen are underway.
This work was supported by Suranaree University of Technology and National Center for Genetic Engineering and Biotechnology, National Science and Technology Development 
Agency (Thailand).

P.C.12.23
chronic granulomatous disease:genetic studies from one PID center

S. Nepesov1, F. D. Aygun1, M. Y. Koker2, B. Saraymen2, H. Cokugras1, Y. Camcioglu1; 
1Pediatric Allergy And Immunology, Cerrahpasa Medical School, Istanbul, Turkey, 2Hematology-Immunology, University Of Erciyes, Kayseri, Turkey.

Chronic granulomatous disease (CGD) is a primer immunodeficiency due to a genetic defect in NADPH oxidase enzyme complex which affects phagocytic cell metabolism. Recurren 
and life threating infections by catalase positive microorganisms and fungi seen. Aim of this study was to investigate clinical presentation, genetic features, treatment protocol 
and prognosis of patients with CGD. Medical records of 24 patients (21 male, 3 female) diagnosed with CGD in Cerrahpasa Medical School, Pediatric Immunology Department 
were retrospectively reviewed. Diagnosis was established by NBT (nitroblue tetrazolium test). Mean age at first presentation was 19,6 ± 36 months. Skin abscess formation and 
lymphadenitis were seen mostly as first symptom. Mean age at diagnosis 2.8 ± 4.4 year with the range differ from one month to 16 year. The mode of inheritance in 10 families was 
X-linked while in 10 families otozomal recessive pattern seen. 4 families inheritance unknown. Mean age at presentation and diagnosis was significantly lower in X-linked group. Three 
patients had tuberculosis also candida albicans was isolated from four and aspergillus isolated from four patients. Three patient manifested BCGitis. Five had p22 phox, three had p47 
phox while two had p67 phox and 10 had p91 phox mutation. All patients received co-trimazole and itraconazole prophylaxis while 14 patients administered interferon gamma. One 
patient had bone marrow transplantation. There were 3 death (due to sepsis and pneumonia). X-linked inheritance was related with early presentation of disease. Early diagnosis and 
appropriate prophylactic treatment are important to prevent recurrent infection and improve life expectancy.

P.C.12.24
Metabolic activity of monocytes of blood at progressing tuberculosis of the lungs at gender distinctions

O. V. Berdugina, A. V. Ershova; 
Ural Research Institute of Phthisiopulmonology, Yekaterinburg, Russian Federation.

Pathogenesis of progressing of tuberculosis is connected with change of functioning of immune system. The purpose of work is studying of functional and metabolic activity of 
monocytes of blood at progressing tuberculosis of the lungs, caused drugs steady or drugs sensitive Mycobactérium tuberculósis isolates at men and women. Surveyed 69 patients, 
from them 44 patients had the diagnosis “infiltrative tuberculosis of lungs”, other people were donors of blood. Absorbing and functional and metabolic activity of monocytes 
estimated a method of a flow cytofluorimetry. Statistical processing of results is carried out with STATISTICA program use. It was established that patients who had Mycobactérium 
tuberculósis isolates steady against therapy had the reduced quantity of the monocytes capable phagocytosis to a bacterium. Patients who had isolates sensitive to therapy had the 
increased quantity of the monocytes capable phagocytosis to a bacterium. At all patients with progressing tuberculosis of lungs the metabolic reserve decreased. At men regardless of 
existence of sensitivity or stability of isolate at progressing tuberculosis the increase in number of monocytes and activation of intracellular mechanisms of bacterial action was noted, 
at women regardless of existence of sensitivity and stability of isolate at progressing tuberculosis the increased absorbing and reduced bactericidal potential came to light.
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P.C.13 Dendritic Cell Biology - Part 2

P.C.13.01
Assessment of cytokine pattern in intact and generated dendritic cells in rheumatoid arthritis patients

S. Falaleeva, V. Kurilin, N. Shkaruba, O. Chumasova, A. Sizikov, S. Sennikov; 
Federal State Budgetary Scientific Institution “Research Institute of Fundamental and Clinical Immunology”, Novosibirsk, Russian Federation.

Introduction: Cellular reactions are actively involved in rheumatoid arthritis (RA) and one of their mechanism is various cytokines production by dendritic cells (DC) subsets.
Materials and Methods: Peripheral blood (PB) from RA patients (n=14) and healthy donors (HD, n=14).were analysed by flow cytometry using monoclonal antibodies for CD14, CD19, 
CD3, HLA-DR, CD11c, CD123, IL-10, IL-4, IFN-α, IL-12 (BD, USA).
Results: Estimated low expression of IL-4, IL-10 as the key Th2 cytokines in myeloid (mDC) and plasmacytoid (pDC) dendritic cells in RA patients confirms the hypothesis of altered 
immune response towards Th1 pathway in this disease. Significantly high level of intracellular IL-12 was determined only in RA pDC, that indicate their active involvement in 
pathological process. Intracellular cytokine analysis of RA DC demonstrated that mDC instead of pDC did not produce IFN-α, while pDC showed high IFN-α levels. Analysis of DC 
cytokine-producing activity demonstrated that induced mature DC produced cytokines upon addition of specific stimulators, and RA patients showed no significant differences in IL-
10 and IL-12 production compared with HD. However, pDC from RA patients demonstrated significantly higher production of IFN-α compared with pDC from HD.
Conclusions: mDC and pDC in PB in RA patients compared to HD show increase of IL-12 and IFN-α producing cells and decrease of IL-4 and IL-10 producing cells, that indicate ability 
of DC to influence cellular immune response in RA. However it is possible to generate functionally competent DC both from RA patients and HD.

P.C.13.02
Interplay between the c-kit/Stem Cell Factor axis and the TLR ligands CpG and PolyI:C in mouse Dendritic Cells

A. B. Barroeta Seijas1, S. Simonetti1, D. Runci2, S. Vitale1,3, A. C. Quinci1, A. Soriani1, I. Filippi4, A. Naldini4, A. Santoni1, F. Di Rosa5; 
1Department of Molecular Medicine, University of Rome “Sapienza”, Rome, Italy, 2Istituto Pasteur – Fondazione Cenci Bolognetti, Rome, Italy, 3Istituto Superiore di Sanità, Rome, Italy, 
4Department of Molecular and Developmental Medicine, University of Siena, Siena, Italy, 5Institute of Biology and Molecular Pathology (IBPM), National Research Council (CNR), Rome, 
Italy.

Introduction: Dendritic cells (DC) play a key role in priming T cells and shaping immune responses. We observed that the Stem Cell Factor (SCF) receptor c-kit (CD117) is constitutively 
expressed by mouse spleen DC and can be up-regulated by unstimulated BM-derived DC (BMdDC). SCF is constitutively produced by several cell types and increases under some 
pathological conditions, including inflammation and cancer. So far, c-kit/SCF role in DC function has been studied in allergic asthma, but not much in classical inflammation. Our aim is 
to study c-kit/SCF pathway in DC stimulated with the TLR ligands CpG and Poly I:C.
Materials and methods: Spleen DC were purified from either untreated or B16-Flt3L-treated C57BL6/J mice. c-kithigh BMdDC were obtained by a slightly modified GM-CSF protocol. 
Maturation marker expression and cytokine production were analyzed by flow cytometry, qRT-PCR and ELISA after DC stimulation with CpG-ODN1668, Poly I:C and SCF.
Results: Both c-kit and SCF expression by BMdDC were dependent on cell culture conditions (i.e. cell density, GM-CSF). Mature-phenotype (MHC-IIhigh CD40high) BMdDC had high 
c-kit expression, even in the absence of stimulation. Both CpG and Poly I:C interacted with c-kit/SCF pathway by supporting an autocrine-paracrine SCF signaling. Combination of 
recombinant SCF with either CpG or Poly I:C altered production of inflammatory cytokines by DC, with some differences between BMdDC and Spleen DC.
Conclusions: We showed that SCF shapes DC response to the pro-inflammatory stimuli CpG and PolyI:C. Our results suggest that SCF can represent a peculiar micro-environmental-
autocrine signal influencing DC function in inflammatory contexts.

P.C.13.03
Cytokine production by T cells activated by dendritic cells generated in the environment of immunosuppressive agents

M. Machcińska1, M. Rząca1, A. Cieślikowska1, Z. Kotkowska1, A. Łaski1, G. Korczak-Kowalska1,2; 
1Department of Immunology, Faculty of Biology, University of Warsaw, Warsaw, Poland, 2Transplantation Institute, Medical University of Warsaw, Warsaw, Poland.

Introduction: The most important antigen-presenting cells are dendritic cells (DCs), which present antigen to T cells. The state of DCs maturation is crucial for induction of a T-cell 
response. It was noted that immature DCs play an important role in peripheral tolerance, whereas mature DCs induce immune response. This is very important in transplantation, 
especially in allograft rejection. DCs can promote decrease of Th1-polarised T-cell response and reduce rejection of transplanted organs.
We have compared the ability of immature and mature DCs generated in the environment of immunosuppressive agents: rapamycin and cyclosporine A to induce Th1-characteristic 
cytokine (IL-2,IFN-γ) production by T cells.
Methods: Human monocytes were induced by using cytokines (IL-4,GM-CSF) in the direction of DCs in the presence of rapamycin (Rapa-DCs), cyclosporine A (CsA-DCs) or without 
drugs (control,DCs). Additionally immature DCs were stimulated with LPS to create mature DCs. To evaluate induction of Th1-characteristic cytokine production by T cells by 
immature and mature DCs, mixed leukocyte reaction (MLR) was applied. At the end of MLR cultures the supernatants have been collected and measurements of cytokines levels were 
performed by ELISA.
Results: We have observed a significant diminished production of IL-2 and IFN-γ by T cells activated by both immature and mature Rapa-DCs and CsA-DCs. The lowest production of 
IL-2 and IFN-γ was noted after culture with immature and mature CsA-DCs.
Conclusions: We have shown that both immature and mature dendritic cells generated in the environment of cyclosporine A decrease Th1-characteristic cytokine (IL-2,IFN-γ) 
production by T cells.
This research was financed by a grant from the National Science Center based on the decision No DEC-2012/05/N/NZ6/01046.

P.C.13.05
Unravelling the key functions of conserved genes in XCR1+ dendritic cells by systems immunology

C. Arnold-Schrauf, S. Balan, S. Ghilas, F. Imperatore, R. Chelbi, K. Crozat, M. Dalod; 
Centre d’Immunology de Marseille-Luminy, Aix Marseille Université UM2, Inserm, U1104, CNRS UMR7280, Marseille, France.

Dendritic cells (DCs) are potent antigen presenting cells (APCs) that could be harnessed for the development of vaccines or immunotherapy treatment. Despite the considerable 
heterogeneity in the DC system, XCR1+ DCs were identified, across species, as potent APCs that can efficiently initiate strong CD8 T cell responses. Protective CD8 T cell responses 
are required to fight cancer or many infectious diseases. Yet, the mechanisms of antigen presentation by XCR1+ DCs to CD8 T cells, especially in humans, deserves further research. 
To better understand the molecular regulation of XCR1+ DC function, studies using both mouse and human DCs are required. By harnessing comparative genomics we identified 
genes highly conserved in XCR1+ DCs from both species. Using a powerful systems immunology approach we are exploiting a combination of in vitro, ex vivo and in vivo models to 
test whether genes with conserved expression in XCR1+ DCs, impact on their key functions in both mouse and men. This work received funding from CNRS, the I2HD CIML-SANOFI 
project, Fondation pour la Recherche Médicale (FRM), Association pour la Recherche sur le Cancer (ARC), the DCBIOL Labex (ANR-11-LABEX-0043, grant ANR-10-IDEX-0001-02 PSL*) 
and the A*MIDEX project (ANR-11-IDEX-0001-02) funded by the French Government’s “Investissements d’Avenir” program managed by the ANR, and the European Research Council 
under the European Community’s Seventh Framework Program (FP7/2007-2013 Grant Agreement no. 281225).
P.C.13.07
Effects of genetically modified Lactobacillus casei BL23 on human monocyte-derived dendritic cell functions

M. Tóth1, P. Gogolák1, K. Regulski2, M. Chapot-Chartier2, É. Rajnavölgyi1; 
1University of Debrecen, Debrecen, Hungary, 2Institut National de la Recherche Agronomique, Jouy-en-Josas, France.

Introduction: Selected lactic-acid bacterial strains such as Lactobacilli are classified as pro-biotics with beneficial effects on the human body. To exert the protecting and 
immunomodulatory effects, Lactobacilli and their components have to interact with the underlying epithelial and immune cells such as dendritic cells (DCs). DCs recognize Lactobacilli 
and their secreted factors via their cell surface and intracellular pattern recognition receptors (PRR) that may induce stimulatory or inhibitory T-lymphocyte responses.
Materials and methods: 5-day human monocyte-derived dendritic cells (moDCs) were co-cultured with L. casei BL23 wild type and two peptidoglycan-hydrolase mutant bacteria 
(Δ2770 and Δ2770/p45) and were treated with 10μg/ml bacterial cell wall components. Phagocytic activity and the expression of activation and co-stimulatory markers of moDCs was 
monitored by flow cytometry. The concentrations of secreted cytokines was measured by ELISA and the number of IFN-γ and IL-17 producing T cells was detected by ELISPOT assays.
Results: We found that the inflammatory response of moDCs to these stimuli and their ability to polarize T-lymphocytes were highly dependent on the intact structure of the bacterial 
cell wall, while the expression of co-stimulatory and activation molecules on moDCs was independent on the modification of the cell wall. Furthermore, moDCs expressed the CD103 
and CX3CR1 cell surface markers characteristic for different intestinal DC sub-populations. The secreted bacterial factors were able to activate moDCs.
Conclusions: Genetic modification of the bacterial cell wall modulated the activating potential and the cytokine secretion of moDCs and affected the outcome of T lymphocyte 
responses.
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P.C.13.08
Skin inflammation-induced uptake of mast cell granules by dendritic cells and active shuttling to draining lymph nodes

J. Dudeck1, A. Karutz1, A. Hoppe1, S. Speier2,3,4, A. Dudeck1; 
1University of Technology Dresden, Medical Faculty, Institute for Immunology, Dresden, Germany, 2Paul Langerhans Institute Dresden (PLID) of Helmholtz Centre Munich at the University 
Clinic Carl Gustav Carus of the Technische Universität Dresden, Helmholtz Zentrum München, German Research Center for Environmental Health, Neuherberg, Germany, 3German Centre for 
Diabetes Research (DZD), Dresden, Austria, 4DFG-Center for Regenerative Therapies Dresden (CRTD), Faculty of Medicine, Technische Universität Dresden, Dresden, Germany.

Despite increasing evidence of mast cell (MC) functions in adaptive immune responses, the underlying mechanisms are poorly understood.
Here, we established a unique possibility to stain intracellular granules in intact MCs in vivo. Using longitudinal intravital multiphoton imaging we demonstrated that intact MC 
granules released upon LPS injection were engulfed by dermal dendritic cells (DCs). While several subsets of dermal DC were capable of MC granule uptake, we proved CD103 
expressing DCs to be the most efficient. Most importantly, the uptake of MC granules boosted the LPS induced maturation of DCs, in particular the surface expression of the 
chemokine receptor CCR7 and the costimulators CD80 and CD86. In the following, MC granules were actively shuttled by DCs to skin draining lymph nodes (LN) and finally degraded 
within DCs in the lymphoid tissue.
Our findings indicate a unique feature of peripherally released granule-packed MC mediators to impact on lymphoid tissue borne adaptive immunity over distance via an active DC 
shuttle system.

P.C.13.10
Regulating immunogenicity and tolerogenicity of BMDCs through modification of cell surface glycosylation

K. Lynch1, H. Annuk2, J. Gerlach2, L. O’Flynn1, A. Ryan1, P. Lohan1, M. Kilcoyne2, L. Joshi2, T. Ritter1; 
1Regenerative Medicine Institute (REMEDI), College of Medicine, Nursing & Health Sciences, National University of Ireland, Galway., Galway, Ireland, 2Glycoscience Group, NCBES National 
Centre for Biomedical Engineering Science, National University of Ireland, Galway., Galway, Ireland.

Introduction: Sialic acids (Sias) are a broad family of negatively-charged, nine-carbon monosaccharides involved in a vast array of immune cell functions. In order to elucidate the 
functional consequences of removal or addition of Sia to/from the surface of rat bone marrow dendritic cells (BMDCs), we investigated the role of Sia in BMDC immunoregulatory 
function in an allogeneic setting.
Methods and Materials: BMDCs isolated from the bone marrow of Dark Agouti rats were cultured in media supplemented with GM-CSF and Interleukin-4 for 10 days and subjected to 
neuraminidase (Neura) or dexamethasone (Dexa) treatment. BMDCs were analysed by flow cytometry, lectin microarray, RT-PCR and in allogenic functional assays.
Results: Dexa-BMDCs showed changes in their glycosylation pattern compared to untreated BMDCs when profiled by lectin microarray, including an increase in SNA-I binding 
intensity which suggested increased sialylation. Cell surface increases in Sias were also supported by lectin coupled flow cytometry. Subsequent neuraminidase treatment of BMDCs 
resulted in stronger proliferation of allogeneic lymphocytes compared to untreated BMDCs and Dexa-BMDCs when assayed in allogeneic T cell proliferation/activation assays, 
indicating the importance of Sias in BMDCs’ ability to stimulate allogeneic lymphocytes. Dexa-treated BMDCs show increased anti-inflammatory and decreased pro-inflammatory 
cytokine mRNA expression even in the context of an inflammatory microenvironment.
Conclusions:This study points toward the potential of DC surface sialylation as a therapeutic target to improve and diversify DC-based therapies and treatments. In the context of 
disease, cell glyco-engineering could have particular positive implications in BMDC-based vaccines, the tumour microenvironment and transplant biology.

P.C.13.11
Role of skin migratory antigen-presenting cells in T follicular helper cell polarization after intradermal vaccination

C. Levin1,2, C. Nuttens1,2, O. Bonduelle1,2, N. Fazilleau3, B. Verrier4, B. Combadiere1,2; 
1INSERM U1135 Cimi-Paris, Paris, France, 2Sorbonne Universités, UPMC Univ Paris 06, UMR S CR7 Cimi-Paris, Paris, France, 3Centre de physiopathologie de Toulouse-Purpan, UMR 1043, 
CHU Purpan, Toulouse, France, 4Institut de Biologie et Chimie des Protéines, Centre National de la Recherche Scientifique, Université Claude Bernard de Lyon, Lyon, France.

The skin represents a promising route of immunization as it contains specialized APC subsets such as Langerhans cells (LCs) and other dermal dendritic cells (DCs). In a previous work 
we showed that intradermal (i.d) immunization of mice with HIV-p24 poly lactic acid (PLA) nanoparticles induced robust humoral and cellular CD8+ T cells responses. As T follicular 
helper (TFH) cells play a pivotal role in germinal center formation and B cell help, we questioned the role of skin and DLN APCs in the induction of TFH cells and antibody-secreting B 
cells after i.d vaccination.
Ablation of the injection site and conditional depletion of langerin+ cells were used to evaluate the role of skin migratory cells and langerin-expressing cells respectively in TFH cell 
polarization. Moreover, fluorescent antigen-coated nanoparticules (NPs) were used as a vaccine model to enable tracking of NPs+ cells.
We found that skin migratory DCs are necessary for induction of TFH and antigen-specific antibody-secreting B cells. Tracking of injected p24-PLA NPs revealed the high ability of LCs 
and Langerin+ dermal DCs to capture antigen in the skin and migrate to the T/B interface of DLNs. Further depletion of Langerin+ cells resulted in partial abortion of TFH polarization 
and p24-specific IgG and IgA-secreting B cells expansion after immunization.
Work is currently in progress to elucidate the mechanisms by which LCs promote such responses after i.d vaccination. Our work unravels a crucial role for skin cells and particularly LCs 
in the induction of humoral responses and TFH cell polarization after i.d vaccination.

P.C.13.12
Effect of protein aggregates from therapeutic proteins on dendritic cells maturation: Examples of Rituximab and Somatropin

Y. Gallais1, N. Szely1, F. Legrand2, A. Leroy3, M. Pallardy1, I. Turbica1; 
1INSERM UMR996, Châtenay Malabry, France, 2CNRS UMR 8612, Châtenay Malabry, France, 3CNRS, UMR 8525, Institut Pasteur de Lille, Lille, France.

A major drawback in the use of therapeutic biological products (BP) is the development of anti-drug antibodies (ADA) in patients that may result in loss of drug efficacy. Particularly, 
BP aggregates are suggested to promote immunogenicity and to be correlated with ADA production. Our aim was to determine if BP aggregates participate to dendritic cells (DC) 
activation as these cells have a pivotal role in inducing adaptive immune responses.
We developed two different protein aggregates models, Rituximab (chimeric anti-CD20 IgG-1) and Somatropin. Native proteins were submitted to a stir stress, generating aggregates 
that were characterized by dynamic light scattering, showing particles around 1.5 µm diameter. Protein conformation modifications were confirmed by fluorescence spectroscopy and 
circular dichroism analysis.
Maturation of human monocyte-derived DC (moDC) upon exposure to native BP or aggregates was evaluated in vitro. Our results showed that Rituximab aggregates induced CD86 
and CD83 surface markers up-regulation, and also IL-6, IL-8, IL-12p40, CCL-2 and CxCL-10 productions compared to the native protein. Somatropin aggregates induced a strong 
moDC surface markers increase and a high production of IL-6, IL-8, IL-12p40, CCL2, CCL-4 and CxCL-10. Moreover, moDC activation levels were sufficient to enhance allogenic T cell 
proliferation and cytokines production, suggesting Th1 polarization with hGH, and mixed T cell responses with Rituximab.
Taken together these results suggested that in contrast to native counterparts, BP aggregates can influence DC maturation. This in vitro model is a valuable tool to further understand 
how the immune system processes BP aggregates.

P.C.13.13
Autophagic protein Atg5 is required for MHC class II presentation of tumor antigens by dendritic cells

D. Oh, H. Lee; 
KAIST, Daejeon, Korea, Republic of.

Autophagy has been implicated in the presentation of cytoplasmic and viral antigens on MHC class II molecules. However, the role of the autophagic process in the presentation of 
phagocytized tumor associated antigens (TAAs) in vivo remains unclear. Following administration of apoptotic tumor antigen, mice with a dendritic cell-specific deletion of Atg5, 
which is a key autophagy gene, exhibited reduced CD4+ cell priming, but not CD8+ cytotoxic T cell priming. Atg5 deficient dendritic cells have a defect in the MHC class II processing 
and presentation of phagocytized tumor antigens. In contrast, Atg5 is not essential for cross-presentation of peptides on MHC class I molecules in dendritic cells or macrophages. 
Further, Atg5 deficient dendritic cells and macrophages had elevated mRNA expression of class A scavenger receptors and showed increased phagocytosis of apoptotic tumor cells. 
Thus, our study demonstrated that dendritic cells utilize autophagic machinery to process and present apoptotic tumor antigens for MHC class II presentation.

P.C.13.14
Regulation of necroptosis as a viral immune antagonist mechanism

B. M. Hartmann, R. A. Albrecht, N. Marjanovic, S. C. Sealfon; 
Icahn School of Medicine at Mount Sinai, New York, NY, United States.

Regulation of cell death is an important aspect of immune responses to human pathogens. We observed rapid mRNA degradation in human primary dendritic cells (DC) after infection 
with seasonal but not pandemic H1N1 influenza A viruses. Investigating the mechanism underlying this phenomenon, we found that virus-induced cell death is responsible for cellular 
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RNA degradation. Furthermore, infection with seasonal H1N1 influenza induces caspase independent but RIPK3 dependent necroptosis in primary human DC as early as 4 hours post 
infection. Additionally, we found that necroptosis induction is dependent on de novo viral RNA synthesis. To elucidate which viral proteins mediated necroptosis regulation, DC were 
infected with recombinant viruses encoding segments from a pair of influenza viruses that differed in inducing necroptosis. These DC cell death assays indicated that specific influenza 
segments confer the differing patterns of necroptosis regulation observed with wild-type viruses. Differences in necroptosis induction observed between the seasonal and pandemic 
influenza strains in DC, the main antigen presenting cells in antiviral immunity, could have a significant impact on the adaptive immune response and may contribute to differences in 
the clinical outcomes of infection with pandemic or seasonal influenza virus strains.

P.C.13.15
Trans-activation of innate immune cells by Hepatitis C subgenomic replicon cells

V. Kloess, O. Gruenvogel, T. Eigenbrod, V. Lohmann, A. H. Dalpke; 
University Heidelberg, Dept. of Infectious Diseases, Heidelberg, Germany.

Despite the ability of Hepatitis C Virus (HCV) to inhibit interferon induction in infected cells, patients with chronic HCV infection show up-regulation of interferon stimulated genes. 
Recently, it was shown that plasmacytoid dendritic cells (pDC) can sense infected cells resulting in interferon (IFN) alpha production through exosomal transfer of viral RNA. We now 
further analyzed this mode of trans-activation by co-culturing HCV subgenomic hepatoma replicon cells with PBMCs.
We confirm secretion of IFN alpha in the co-culture setup. Although the activation of PBMCs correlated with the amounts of viral RNA present in the supernatant and was dependent 
on endosomal Toll like receptors (TLR) we did not find a stimulatory activity of exosomes. Instead, using transwells we show that cell-cell contacts were needed for PBMC activation. A 
Luminex analysis showed that besides pDCs also NK cells were activated secreting IFN gamma. In addition, also several chemokines and other pro-inflammatory cytokines (TNF) were 
detected, arguing for an activation of monocytes. Surprisingly, flow cytometry and ImageStream analysis demonstrated that monocytes take up material from subgenomic replicons 
coinciding with loss of viable hepatoma cells. Of note, uptake was dependent on a recognition event as hepatoma control cells without replicons were not taken up. Activation of 
monocytes could be boostered by IFNs from either pDCs or NK cells.
Our results show that different cells of the innate immune system contribute to the response against HCV. Responses required direct cell-contact with subgenomic replicon cells and 
depended on the interplay of pDCs, NK cells and monocytes.

P.C.13.16
The Anti-Inflammatory Effects of Microparticles in Human Plasmacytoid Dendritic Cells Involves Liver X Receptor Activation

A. Ceroi1,2, F. Angelot-Delettre1, C. Marotel1, T. Gauthier1, A. Asgarova1, S. Biichlé1, A. Duperrier1, S. Perruche1,2, L. Lagrost3,2, D. Masson3,2, P. Saas1,2; 
1UMR 1098 INSERM, Université de Bourgogne Franche-Comté, EFS Bourgogne Franche-Comté, Besançon, France, 2LabEx LipSTIC, Besançon/Dijon, France, 3INSERM U866, Faculté de 
Médecine, Université de Bourgogne Franche-Comté, Dijon, France.

Introduction: Plasmacytoid dendritic cells (PDC) possess both pro- and anti-inflammatory properties. PDC are able to uptake membrane-derived microparticles (MP). Depending 
on the MP origin, a pro- or anti-inflammatory response is triggered in PDC. In macrophage, engulfment of apoptotic bodies and their degradation in cholesterol derivatives provide 
endogenous ligands for Liver X Receptors (LXR). These nuclear receptors regulate cholesterol metabolism and innate immune responses. The aim of this study was to determine 
whether LXR are engaged in PDC after MP engulfment and their consequences.
Materials and methods: Human peripheral blood PDC and PDC cell line CAL-1 were incubated with LXR agonists, or prototypical anti- or pro-inflammatory MP derived from either 
platelets (PMP) or endothelial cells (EMP), respectively. LXR activation was investigated through LXR target gene induction (qRT-PCR; Western blot), cytokine expression (qRT-PCR; 
multiplex assay) and nuclear factor-kappa B (NF-κB) activation (Western blot; confocal microscopy).
Results: Here, we report, for the first time, that PDC express functional LXR. LXR activation in PDC prevented IL-6, IL-8 and TNF-α secretion induced by TLR-7 stimulation. This effect 
was correlated with inhibition of nuclear translocation and phosphorylation of NF-kB subunits (RelA, p50, cRel). Moreover, LXR activation increased phosphatidylserine-receptor 
Bai1 (Brain Angiogenesis Inhibitor 1) expression on PDC, which enhanced MP uptake. While anti-inflammatory PMP uptake activated LXR, pro-inflammatory EMP engulfment rather 
stimulated NF-κB pathway. We finally confirm that NF-κB hampered LXR activation in PDC during EMP uptake.
Conclusion: These results demonstrate that the LXR vs. NF-KB cross-talk determines the inflammatory response of PDC to MP uptake.

P.C.13.17
Vδ2+ γδ T cells contain the cytolytic effector molecule granulysin, and can be activated and induced to release this molecule in response to BCG treatment

E. L. Sparrow, D. W. Fowler, A. G. Dalgleish, M. D. Bodman-Smith; 
St.Georges, University of London, London, United Kingdom.

Introduction: γδ T cells constitute up to 10% of human lymphocyte populations, and can kill tumour targets directly, using cytotoxic molecules such as granulysin to induce apoptosis, 
or indirectly through activation of adaptive immune responses. γδ T cells may provide a ‘bridge’ between innate and adaptive immune responses to tumour through secretion of two 
different isoforms of granulysin; a cytolytic 9kDa isoform which kills target cells directly, and a 15kDa precursor thought to be capable of immune cell chemoattraction.
Materials and Methods: Peripheral blood mononuclear cells(PBMC) isolated from whole blood by density adjusted centrifugation were cultured and treated with stimulants known 
to activate γδ T cells. Flow cytometry allowed identification of γδ T cell populations, and determination of changes in granulysin and other surface and intracellular markers on 
treatment. ELISA was used to determine differences in granulysin secretion.
Results: Precursor 15kDa granulysin was expressed at high levels within γδ T cell populations. Cytolytic 9kDa granulysin remained low in resting cells, but increased by 40% on 
treatment with BCG. Secreted granulysin was observed within PBMC supernatants treated with zoledronic acid(ZA) and BCG, correlating with an increase in CD107a expression on 
Vδ2 cells.
Conclusions: γδ T cells contain granulysin, and can be induced to release this molecule on treatment with particular stimulants. This is encouraging in terms of our hypothesis: that 
γδ T cells activated by tumour targets will release granulysin, which may then cause migration of dendritic cells(DC) to the tumour site, allowing activation of the adaptive immune 
response.

P.C.13.18
The immune-modulatory role of Apolipoprotein E

E. Kaminska, T. Alaguthurai, J. P. Copier, A. G. Dalgleish, M. D. Bodman-Smith; 
Institute of Infection and Immunity, St. George’s University of London, London, United Kingdom.

A recent clinical trial of dendritic cell (DC) vaccination in late stage melanoma has shown Apolipoprotein E (ApoE) to be significantly elevated in the pre-vaccination serum of non-
responding patients compared to the responders. We therefore hypothesised that ApoE can influence the phenotype and cytokine production of monocytes and monocyte-derived 
DCs (moDCs).
The expression of MHC class I and II (monocytes and moDCs), CD80, CD86 (moDCs) and cytokine production (IL-1β, IL-4, IL-6, IL-8, IL-10, TNFα, M-CSF and GM-CSF) was assessed in 
monocytes and moDCs. Both cell types showed differences in phenotype and cytokine profile when cultured in the presence of ApoE compared to control.
This data suggest that ApoE environment might have an impact on monocyte differentiation towards moDCs. Additionally, presence of ApoE indicates possible changes in moDCs 
functions.

P.C.14 Pattern Recognition Receptors - Part 2

P.C.14.01
STIM1 assumes a regulatory role in LPS-induced sepsis

G. Sogkas1, E. Rau1, T. Vögtle2, D. Stegner2, B. Nieswandt2, R. Schmidt1, J. Gessner1; 
1Hannover Medical University, Clinical Immunology and Rheumatology, Hannover, Germany, 2University Hospital and Rudolf Virchow Center, DFG Research Center for Experimental 
Biomedicine, University of Würzburg, Chair of Experimental Biomedicine, Würzburg, Germany.

Introduction: Stromal interaction molecule 1 (STIM1) is the key mediator of store-operated calcium entry (SOCE) in macrophages, required for calcium influx and phagocytosis 
downstream of Fc gamma receptors. Here we focus on the role of STIM1 in sensing of pure bacterial lipopolysaccharide (LPS) and the Toll-like receptor 4 (TLR4)-downstream 
responses in macrophages.
Materials and methods: Stim1-/- bone marrow chimeras were injected with LPS (at a sub-lethal and at a lethal dose). Serum was collected at different time points and the production 
of pro-inflammatory cytokines was measured with ELISAs. Stim1-/- primary peritoneal macrophages were stimulated with ultrapure LPS as well as other TLR-agonists and the 
downstream induction of pro-inflammatory cytokines was characterized by real-time PCR and ELISAs.
Results: STIM1 deficiency results in increased induction and secretion of proinflammatory cytokines by macrophages in response to ultrapure LPS. The in vivo relevance of these 
findings is suggested by the enhanced lethality of Stim1 -/- bone marrow chimeric mice in the context of LPS-induced sepsis, which comes as a consequence of a stronger and 
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relatively sustained production of proinflammatory cytokines. Tracing the involvement of STIM1 in TLR4-signalling in macrophages, we show that STIM1-deficiency results in a 
deregulation of the MyD88-dependent signalling in a calcium influx- and SOCE-independent manner. Similarly to LPS, CpG DNA and a synthetic triacylated lipoprotein (Pam3CSK4) 
elicit an enhanced induction of proinflammatory cytokines in Stim1-/- macrophages.
Conclusions: Here we show the involvement of STIM1 in TLR-mediated innate immune sensing. Our data suggest an anti-inflammatory/regulatory role for STIM1 in LPS-triggered 
inflammation.

P.C.14.02
Cooperation of TLRs and cytosolic innate immune sensors

G. Tincer König, I. Gursel; 
Thorlab, Department of Molecular Biology and Genetics, Bilkent University, Ankara, Turkey.

Introduction: Microbial infections initiate multiple pattern recognition receptors (PRR) triggering capable of controlling infections. In addition to TLRs, recently identified cytosolic 
sensors are critical contributors in this orchestrated innate immune activation. Moreover, these sensors were implicated to induce potent adjuvant effects in vaccines. To this end, we 
aimed to study the cooperation between different PRR ligands and identify multiple combinations eliciting robust immune activation.
Materials and Methods: Mouse peritoneal exudate cells (PEC) or B16-Blue IFNα/β cells were incubated with TLR1/2, 3, 4, 5, 7/8 and 9 ligands in combination with NLRP3 ligand, 
chitosan, STING ligands bacterial cdiGMP or cGAMP and an AIM-2 ligand poly(dA:dT) for 24h with or without LPS pre-incubation. IL-1β was detected via cytokine ELISA, Type I IFN 
production were assessed via SEAP reporter assay. Bactericidal nitric oxide induction was evaluated by Griess assay, Th1/Th2/Th17 responses were assessed by cytometric bead array 
method by flow cytometry.
Results: Co-stimulation with NLRP3 ligand chitosan plus, TLR1, TLR2, TLR4 (LPS) and TLR7/8 (R848) ligands induced more robust IL-1β production >6 fold from their single ligand 
inductions. Strikingly NLRP3+TLR4L, or TLR7L or K-type TLR9L combinations induced significantly elevated Type I IFN (p>0.05). Of note, when D-type CpG ODNs were incubated with 
chitosan, both IFNα/β and IL-1β secretions were reduced compared to their alone counterparts.
Conclusions: These findings suggest that by selecting proper viral and/or bacterial byproducts more potent adjuvant candidates could be identified. Currently validity of this concept is 
being tested in animal studies.

P.C.14.03
TLR4 /TREM-1 co-expression in CD14+ monocytes as a diagnostic and predictive tool in sepsis

I. Gkougkourelas, A. Sarantopoulos, K. Tselios, P. Boura; 
Hippokration General Hospital, Thessaloniki, Greece.

Background and Objective: Precise discrimination of sepsis from other causes of systemic inflammatory response syndrome (SIRS) may be challenging in certain clinical settings, such 
as in the context of systemic autoimmune diseases. Aim of the present study was the evaluation of the co-expression of triggered receptor expressed on myelocytes (TREM-1) and 
Toll-like receptor 4 (TLR-4) on CD14+ monocytes as a diagnostic and predictive parameter in discriminating infectious (septic) from non-infectious (autoimmune) SIRS.
Patients and Methods: Thirty-seven patients with sepsis (mean age=69.7±15.2), diagnosed according to the 2011 Sepsis International Conference criteria, were enrolled (10 with 
severe sepsis/septic shock and 27 without any organ damage). They were compared with 18 patients with active systemic autoimmune diseases (Rheumatoid Arthritis - RA, n=8, mean 
age=55± 11, mean DAS=5.2 and Systemic Lupus Erythematosus - SLE, n=10, mean age=32±12), mean SLEDAI=8) and 17 healthy individuals (mean age=40±12). The TLR-4/TREM-1 
co-expressionon on CD14+ monocytes was assessed by triple-colour flow cytometry analysis. Statistical analysis was performed with Mann-whitney U-test; p<0.05 was considered 
significant.
Results: TLR-4/TREM-1 co-expression was significantly enhanced in patients with septic (MFI=14±3.6) rather than autoimmune SIRS (MFI=6±2) or healthy controls (MFI=0.5±1) 
respectively (p<0.05). There were no significant differences in the septic group between severe sepsis (MFI=14.2±3.5) and patients without any organ damage (non-severe sepsis) (MFI 
=12.9±3).
Conclusions: Septic patients had significantly higher levels of TLR-4 /TREM-1 co-expression on CD14+monocytes compared to active autoimmune patients and healthy individuals. 
TLR-4 / TREM-1 co-expression seems to discriminate sepsis from other causes of SIRS but not the severity of sepsis.

P.C.14.04
TNIP1 negatively regulates the Propionibacterium acnes-induced innate immune and inflammatory signaling pathways in human immortalized keratinocytes

L. Erdei1, G. Tax1, B. S. Bolla1, E. Urbán2, L. Kemény1,3, K. Szabó3; 
1Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary, 2Institute of Clinical Microbiology, University of Szeged, Hungary, Szeged, Hungary, 3MTA-SZTE 
Dermatological Research Group, Szeged, Hungary, Szeged, Hungary.

Propionibacterium acnes (P. acnes) is a member of the skin microbiome, but it can also induce innate immune and inflammatory events in human epidermal keratinocytes by the 
activation of Toll-like Receptors (TLRs). These signaling pathways are well-characterized, but little is known about the endogen negative regulator mechanism, which may control 
these events, thus protect the host from the prolonged, often destructive inflammation.
We aimed to identify whether TNIP1, a well-known negative regulator of the TLR signaling pathway, was present in human keratinocytes and had a regulatory role in the P. acnes-
induced inflammatory signaling events. For our experiments we used human immortalized keratinocyte cell line (HPV-KER) and applied different cell- and molecular biological 
techniques, such as real time RT-PCR, western blot analyses, luciferase-riporter assay, cDNA-based overexpression and siRNA-mediated silencing.
Our results show that TNIP1 was expressed in HPV-KER cells. Moreover, the mRNA expression of TNIP1 significantly and dose-dependently increased in response to the bacterial 
treatment, which can be a result of the dose-dependent activation and nuclear translocation of the NF-κB transcription factor. The overexpression of TNIP1 decreased the basal 
promoter activity of NF-κB and the mRNA expression levels of the P. acnes-induced TNFα and IL-6 cytokines. In contrast to that, the siRNA-mediated silencing of TNIP1 increased the 
basal and the bacterium-induced pro-inflammatory cytokine levels, suggesting a physiological role of this negative regulator.
Our study suggests that TNIP1 may control the P. acnes-induced innate immune inflammatory events and through that plays a role in the maintenance of epidermal homeostasis.

P.C.14.05
Ubiquitylation of Unc93b1 controls Toll-like receptor sorting and responses to self-ligands

O. Majer, B. Liu, G. Barton; 
University of California, Berkeley, Berkeley, CA, United States.

Trafficking and localization of endosomal Toll-like receptors (TLRs) has to be tightly controlled in order to induce appropriate responses to pathogen-derived nucleic acids while 
limiting potential harmful recognition of self-ligands. The trafficking of endosomal TLRs is regulated by the transmembrane protein Unc93b1, which physically interacts with TLRs 
and mediates their transport from the ER to endolysosomes. Mutations in Unc93b1 that result in aberrant trafficking of TLR7 and TLR9 are sufficient to cause systemic inflammation 
in mice due to dysregulated responses to self-nucleic acids. We discovered a novel regulatory pathway involving post-translational modifications of Unc93b1, which restricts signaling 
of TLR7/9 to self-ligands by controlling their sorting and subcellular localization. We show that Unc93b1 is constitutively ubiquitylated in macrophages. Ubiquitylation-deficient 
mutants of Unc93b1 confer hyper-responsiveness to TLR7/9 ligands, including endogenous ligands such as gDNA and ssRNA. Preliminary immunofluorescence studies revealed 
that Unc93b1 ubiquitin-mutants experienced a shift in their localization from endolysosomes to more early endosomes. Based on these observations, we hypothesize that loss of 
Unc93b1 ubiquitylation retains or reroutes TLRs to early endosomes with enhanced susceptibility for activation by self-ligands. In summary, the ubiquitin-mediated control of Unc93b1 
represents a novel regulatory mechanism that suppresses TLR responses to self nucleic acid ligands.

P.C.14.06
Lysosomal trafficking regulator Lyst links membrane trafficking to Toll-like receptor-mediated inflammatory responses

A. Westphal, W. Cheng, J. Yu, K. Lee, N. Föger; 
Institute for Clinical Chemistry, Div. Inflammation Research, Hannover Medical School, Hannover, Germany.

An emerging principle in the regulation of immunity is the subcellular compartmentalization of cell signaling. In this context, recent work has begun to appreciate that receptor 
trafficking to endosomal compartments can not only control timing and amplitude of signaling, but also confer signaling specificity. The relevance of endosomal trafficking for 
cell signaling under physiological in vivo conditions is, however, still largely unknown. Human Chédiak-Higashi syndrome (CHS) and its orthologous murine disorder beige are 
characterized by defects in endolysosomal biogenesis that result in enlarged lysosome-related structures due to mutations in the Lyst/beige gene. CHS patients show partial albinism 
and suffer from recurrent bacterial infections due to severe immune defects.
Here we show that lysosomal trafficking regulator Lyst links endosomal trafficking to Toll-like receptor (TLR)-mediated pro-inflammatory responses. Utilizing Lyst-mutant beige 
mice as model system, we demonstrate a selective control of TLR3- and TLR4-mediated pro-inflammatory responses by Lyst. Consequently, Lyst-mutant mice showed increased 
susceptibility to bacterial infection and were largely resistant to endotoxin-induced septic shock. Mechanistic analysis revealed that loss of functional Lyst leads to dysregulated 
phagosomal trafficking/maturation, which specifically correlates, with defective endosomal TRIF signaling. The immunoregulatory role of Lyst on specific TLR-signaling pathways was 
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confirmed in human cells by CRISPR/Cas9-mediated gene inactivation.
Our results provide physiological evidence on how TLR signaling pathways are functionally integrated into the cellular membrane trafficking machinery. As mutations in LYST are the 
underlying cause of the severe immune deficits in patients with CHS, the study likely also contributes to a better understanding of human disease mechanisms.

P.C.14.07
Mycobacterium leprae signalling through Toll-like Receptor-4, and the influence of Bacillus Calmette-Guerin vaccination

A. Polycarpou, M. J. Holland, S. L. Walker, S. Willcocks, D. N. Lockwood; 
London School of Hygiene and Tropical Medicine, London, United Kingdom.

Introduction: Leprosy and tuberculosis are chronic infections caused by mycobacteria. The vaccine for both diseases is Bacillus Calmette-Guerrin (BCG). Toll-like receptor (TLR)-4 
recognises mycobacterial proteins and genetic association studies in human populations suggest that protection from leprosy is associated with having TLR4 polymorphisms. 
Although TLR1 and TLR2 have been shown to be cell receptors for Mycobacterium leprae (M. leprae), it is unclear whether M. leprae can signal through TLR4.
Materials and Methods: The human embryonic kidney 293 cell line co-transfected with TLR4 was used to demonstrate activation of TLR4 by M. leprae. Human macrophages derived 
from peripheral blood mononuclear cells were stimulated with M. leprae followed by ELISAs to measure cytokine production, gene expression studies to investigate the signalling 
pathways modulated by M.leprae and multicolor flow cytometry to measure TLR4 protein expression.
Results: M.leprae activates TLR4. The cytokine production by human macrophages is diminished if pre-treated with neutralising antibody for TLR4. Activated genes of both myeloid 
differentiation factor (MyD88)-dependent and independent signaling pathways are modulated by M. leprae. TLR4 protein expression has been up-regulated after incubation with M. 
leprae on macrophages derived from BCG vaccination naive healthy volunteers, whereas in macrophages derived from BCG vaccinated donors TLR4 expression was down-regulated 
compared to unstimulated control.
Conclusions: The down-regulation of TLR4 observed in BCG-vaccinated derived macrophages may be related to vaccination induced epigenetic changes similar to the phenomenon to 
that ascribed to LPS-induced tolerance or trained immunity in human macrophages.
Our work is supported by Hospital and Homes of St Giles.

P.C.14.08
Toll-like receptor 7 and 9 in the pathogenesis of inflammatory autoimmune arthritis

A. Fischer, S. Herman, C. Böhm, V. Saferding, E. Goncalves-Alves, G. Steiner; 
Department of Rheumatology, Medical University of Vienna, Vienna, Austria.

Introduction: Release and insufficient removal of endogenous nucleic acids may trigger autoimmune reactions important in the initiation of rheumatoid arthritis (RA). The nucleic 
acid-sensing Toll-like receptors (TLRs) 7 and 9 have been linked to certain pathogenic autoimmune processes. Therefore, we aimed to study the role of TLR7 and TLR9 in the 
pathogenesis of RA by antagonizing them in rats with pristane-induced arthritis (PIA).
Materials and Methods: Arthritis was induced by a single subcutaneous injection of pristane. Antagonists or agonists, respectively, for TLR7 and TLR9 were applied every other day. 
Arthritis was scored, inflammation and bone erosion were quantified by histological analysis. Serum cytokine levels were measured by ELISA.
Results: Inhibition of TLR9 ameliorated arthritis severity and led to significantly reduced inflammation and bone erosion. Furthermore, IL-6 serum levels were lower in animals treated 
with the TLR9-antagonist. However, these effects were only seen when the inhibitor was applied before disease onset. Interestingly, inhibition of TLR7 had no beneficial effects. 
Treatment with an agonist for TLR9 or TLR7, respectively, led to slightly, but not significantly reduced disease severity in animals treated with the TLR9-agonist, whereas disease was 
clearly aggravated in animals treated with the TLR7-agonist.
Conclusions: These results suggest different roles for TLR7 and TLR9 in the initiation phase of PIA. Since inhibition of TLR9 significantly reduced inflammation and bone erosion, the 
DNA-recognizing TLR9 seems to play a crucial role in the initiation of autoimmune arthritis which needs to be further elucidated in future experiments.

P.C.14.09
A bioinformatics-based approach to identify new candidate pathogen resistance genes in corals

K. E. Garrison; 
Saint Mary’s College of California, Moraga, CA, United States.

Introduction: Reef building corals are an important and threatened part of ocean ecosystems. Little is known about the mechanisms that they use to protect themselves from disease. 
We applied a bioinformatics based approach to discover new candidate pathogen resistance genes in the sequenced coral genome.
Methods: Sequence similarity searches to identify orthologs of human pathogen defense genes and protein domain searches were performed using Blast-P and Pfam domain 
searches against the Acropora digitifera genome browser hosted by OIST Marine Genomics Unit.
Results: Candidate orthologs of most genes in the STING/cGAS pathway for sensing cytoplasmic DNA were identified in coral by this methodology. Candidate orthologs of Tousled-
like kinases, implicated in herpes virus emergence from latency, were identified. Candidates containing pathogen recognition domains such as immunoglobulin-like domains (animal 
pathogen recognition) and leucine-rich repeats (plant and animal pathogen recognition) were also identified. In addition, genes containing SPRY domains, also found in animal TRIM 
proteins, were identified. Candidates containing potential effector domains like cytidine deaminase and RNA-dependent RNA polymerase domains were identified.
Conclusions: Candidate genes involved in a number of pathogen response pathways were identified by this methodology. Validating the roles of these genes in pathogen defense by 
qPCR expression analysis in diseased and healthy tissues is a future goal of our work.

P.C.14.10
Immunomudulatory effects of extracellular vesicles

B. Yildiz; 
Bilkent University, Ankara, Turkey.

Exosomes are cell derived nanovesicles released to extracellular matrix as a consequence of multivesicular body (MVB) fusion with the plasma membrane. Since they play an 
important role in intercellular communication exosomes can be used for prognosis, therapy, and biomarkers for disease. Pathogens are recognized via their PAMPS by PRRs, 
along with TLRs STING protein is one of the cytosolic nucleic acid sensors triggering production of type I interferons. Activation of these sensors confers protection against viral 
and intracellular bacteria. In this study, we aimed to unravel the role of exosomes intensifying response of PAMPs upon pathogens were internalized by phagocytic cells. We 
reasoned that monocytes/macrophages secrete exosomes harboring pathogenic ligands and/or associated PRRs and carry these to distant immune cells mediating culminating 
exacerbated immune activation. To test this hyphotesis, STING ligands cyclic dinucleotides (CDNs) along with several endosomal TLR ligands (TLR3L, TLR7/8L, and TLR9L) were fed 
to macrophages and 24h later extracellular vesicles were purified from supernatants and incubated with naive splenocytes. Type I IFNs, IL6, IL12 and IFNg secretion were detected 
by cytokine ELISA. Data revealed that exosomes could contribute to the severity of ongoing infection in vivo, since exosomes from different cells can adhere distinct ligands such as 
CDNs or CpG ODN or even ss/dsRNA and transmit these ligands to naive innate immune cells augmenting the immunostimulatory response.

P.C.14.11
Mannose receptor negatively modulates the TLR4-AhR-IDO axis in dendritic cells with implications in allergic responses

F. Salazar, L. Hall, F. Shakib, A. Ghaemmaghami; 
University of Nottingham, Nottingham, United Kingdom.

Introduction: Dendritic cells (DCs) are key regulators of adaptive immune responses against allergens, playing a paramount role in the induction and re-elicitation of Th2-allergic 
immune responses. We have previously shown that different C-type lectin receptors (CLRs), including mannose receptor (MR) and DC-SIGN, play a major role in allergen recognition 
and uptake, and the events leading to allergic sensitization. Specifically, MR, through modulation of TLR4, can regulates indoleamine 2,3 dioxygenase (IDO) activity favouring Th2 
immune responses. It this study we have investigated the potential mechanisms involved in regulation of IDO activity in response to TLR4 and CLR ligation.
Materials and Methods: Using siRNA, we studied the interaction of diverse allergens and sugar structures with CLRs in human monocyte-derived DCs, and how their engagement can 
modulate the TLR4-AhR-IDO axis with an impact on T cell differentiation.
Results: We have demonstrated that LPS-induction of IDO in human DCs is dependent on aryl-hydrocarbon receptor (AhR). Additionally, we found that diverse airborne allergens, 
mainly through MR, can down-regulates TLR4-induced IDO expression. Conversely, DC-SIGN might have a dual role in IDO activity depending on the antigen’s chemical nature. AhR 
and key components of the non-canonical NF-κB pathway were also down-regulated after MR engagement. Finally, MR was able to modulate the cytokine levels induced after TLR4 
ligation on DCs affecting T helper polarization.
Conclusion: This data reveal intrinsic immuno-modulatory properties of allergens and CLRs in terms of IDO regulation, which can help to better understand how these molecules can 
modulates DC behaviour and induce Th2 immune responses.
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P.C.14.12
Targeting of DEC205 and DCIR on human dendritic cells elicits differential immune responses

G. Heidkamp1, J. Lühr1, N. Eissing1, L. Heger1, A. Baranska1, C. Lehmann1, I. Böhme1, L. Bozzacco2, C. Trumpfheller2, E. Kremmer3, H. Zebroski4, G. Schuler5, M. C. Nussenzweig6, F. 
Nimmerjahn7, D. Dudziak1; 
1Department of Dermatology, Laboratory of Dendritic Cell biology, Friedrich-Alexander-Universität Erlangen-Nürnberg, Universitiy Hospital Erlangen, Erlangen, Germany, 2Laboratory 
of Cellular Physiology and Immunology, and Chris Browne Center of Immunology and Immune Disease, The Rockefeller University, New York, NY, United States, 3Institute of Molecular 
Immunology, Helmholtz-Center Munich, München, Germany, 4Proteomics Resource Center, The Rockefeller University, New York, NY, United States, 5Department of Dermatology, Friedrich-
Alexander-Universität Erlangen-Nürnberg, Universitiy Hospital Erlangen, Erlangen, Germany, 6Laboratory of Molecular Immunology, The Rockefeller University, New York, NY, United 
States, 7Department of Biology, Chair of Genetics, Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany.

Introduction: Dendritic cells (DCs) are important antigen-presenting cells in the immune system. They are responsible for the recognition and internalization of pathogens, followed 
by the induction of antigen-specific CD4+ and CD8+ T cell responses. In humans and mice several DC-subsets have been identified, which differ in their antigen-presentation capacity 
and in the initiation of T cell responses. In contrast to the murine system, the capability of human DC cell surface receptors for antibody mediated antigen targeting approaches is 
barely investigated.
Materials and Methods: Monoclonal antibodies were generated against human DCIR and DEC205 and genetically fused with various tumor and viral antigens (hemagglutinin (HA), 
BZLF-1, Her2, pp65, NY-ESO). Binding and internalization of these antibodies were monitored in FACS and immunofluorescence analyses using blood monocyte-derived DCs and 
peripheral blood DCs. The potential for the induction of autologous T cell recall responses against hemagglutinin was examined by targeting the cell surface receptors DEC205 or 
DCIR.
Results: Initial experiments suggest that targeting of HA to the DEC205 receptor elicits a CD4+ as well as cytotoxic CD8+ T cell response, whereas targeting HA to DCIR predominantly 
elicits CD4+ T cell responses. We could further demonstrate in immunofluorescence experiments that anti-DCIR-HA and anti-DEC205-HA localize in different endosomal/lysosomal 
compartments after internalization.
Conclusions: This study demonstrates the differential capacity of human DCIR and DEC205 to induce different recall responses in T cells after antigen targeting to these receptors in 
vitro. Antigen targeting is an option for future immunotherapeutic approaches.
Funded by DFG and BayGene (DD), ELAN (GH)

P.C.14.13
In vitro assessment of immunomodulatory effects of recombinantly produced BanLec isoform on murine peritoneal macrophages

E. Marinkovic1, I. Lukic1, A. Filipovic1, O. Krnjaja1, D. Kosanovic1, M. Gavrović-Jankulović2, M. Stojanovic1; 
1Institute of Virology, Vaccines and Sera-Torlak, Belgrade, Serbia, 2Department of Biochemistry, Faculty of Chemistry, University of Belgrade, Belgrade, Serbia.

Recombinantly produced banana lectin (rBanLec), a mannose-binding lectin, has already been recognized as potent immunostimulator that induces T cells proliferation and intensive 
cytokine production (IFN-γ and IL-10) by murine splenocytes. Our aim was to further investigate the specific rBanLec influence on macrophages using murine (BALB/c) peritoneal 
macropahages as a model system.
Western blot analysis performed with homogenates of resident macrophages (RM) and thioglycollate-elicted (TGM) macrophages showed the multiple-band reactivity of rBanLec. 
The biological relevance of rBanLec-macrophage interactions was assessed in vitro where RM and TGM were stimulated by 1, 5 and 10 μg/ml rBanLec.
RM response to rBanLec stimulation involved the enhancement in NO production and myeloperoxidase activity that positively correlated to rBanLec concentration. Capacity to 
reduce NBT and arginase activity in rBanLec-stimulated RM negatively correlated to rBanLec concentration. The impact of rBanLec stimulation on myeloperoxidase activity and NBT 
reduction capacity in TGM was the same as in RM. However, in stimulated TGM, arginase activity was enhanced in a positive dose-dependent manner, while the lowest NO production 
was recorded in TGM stimulated with 10 μg/ml rBanLec. Enhancement in TNF-α and IL-10 production was observed in both RM and TGM upon stimulation by 5 and 10 μg/ml rBanLec, 
although TNF-α concentration was significantly lower in stimulated TGM cultures. Concentration of 1 μg/ml rBanLec only promoted IL-10 secretion in TGM cultures.
These results strongly imply that rBanLec modulates activity of macrophages, but final outcome depends on their activation state.
Supported by Ministry of Science, Republic of Serbia (Grant 172049)

P.C.14.14
Cell-based reporter assay using innate and acquired fusion immune receptors for detecting beta-glucans

Y. Adachi, K. Ishibashi, D. Yamanaka, N. Ohno; 
Tokyo University of Pharmacy and Life Sciences, Hachioji, Tokyo, Japan.

Introduction: (1→3)-beta-D-glucan (BG) is the major component of fungal cell wall polysaccharide. BG is a significant diagnostic blood marker of deep mycosis. BG has also been 
attracted attention as an immunomodulating natural product for a long time. Due to recent study progress in functional food science and mucosal immunology, the expectation 
of applying BGs as functional ingredients is increasing. To establish BG detection system with high specificity, we examined BG receptor (BGR, clec7a) from mouse regarding the 
structural specificity and sensitivity to various BGs.
Materials and Methods : BGR cDNA was fused with TCR subunit containing ITAM, and the co-stimulatory molecule CD28. The fusion construct on the lenti-virus vector was expressed 
on lymphoma cell line which was already transfected with NFAT-promoted EGFP as a reporter gene. The reactivity of BGs to the BGR/TCR transfectant was assessed by NFAT-driven 
GFP expression using FACS.
Results: The stable transfectants showed GFP after incubating with BGs. The GFP expression was not induced by treatment with LPS, mannan, or alpha-glucans. The % expression of 
GFP was increased by the stimulation with insoluble particulate BGs, such as yeast-derived cell wall BG. Soluble BGs tend to show lower than particulate, suggesting dependency on 
the molecular mass of the BGs. Considering the evidences that higher molecular weight BG showed potent immune enhancing effect, the reactivity of this cell-based assay might be 
useful to detect immune effective BG materials in the functional food and supplement.
Conclusion; This cell based assay works as a specific biosensor of BGs.

P.C.14.15
Hypoallergenic Bet v 1.0101-Mannan neoglycoconjugates are highly immunogenic when applied via laserporated skin

Y. J. Machado1, M. Mayr1, T. Thalhamer1, M. Schmid2, U. Ritter2, S. Gordon3, C. Lehr3, S. Scheiblhofer1, J. Thalhamer1, R. Weiss1; 
1University of Salzburg, Department of Molecular Biology, Salzburg, Austria, 2University of Regensburg, Department of Immunology, Regensburg, Germany, 3Helmholtz-Institute for 
Pharmaceutical Research Saarland, Saarbrücken, Germany.

Background: Due to its unique immunological properties, the skin is an attractive target tissue for allergen-specific immunotherapy. However, transcutaneous immunotherapy 
requires formulations with low allergenic potential. The feasibility of efficiently targeting APCs through C-type lectin receptors has been recently demonstrated. Here, we coupled the 
major birch pollen allergen Bet v 1.0101 to mannan from S. cerevisiae and immunized mice with the conjugates via laserporated skin.
Methods: Mannan was coupled to Bet v 1.0101 via mild periodate oxidation. Uptake of the neoglycoconjugates by APCs and their capacity for IgE crosslinking were investigated in 
vitro. Following immunization of mice via laserporated skin, immunogenicity and cytokine profiles were assessed.
Results: Bet v 1.0101 glycoconjugates displayed up to 1000-fold reduction of IgE crosslinking capacity compared to the uncoupled allergen. In vitro uptake experiments using 
BMDCs revealed an increased uptake for Bet-Mannan neoglycoconjugates compared to free protein. Mice immunized transcutaneously via laserporated skin with Bet-Mannan 
neoglycoconjugates showed higher IgG1 and IgG2a antibodies than the ones immunized with the protein alone. Bet-Mannan neoglycoconjugates shifted the immune response 
towards a Th1/Th17 pattern evidenced by large amounts of IL-17 and IFN-γ secreted by Bet v 1.0101 re-stimulated splenocytes isolated from immunized mice.
Conclusions: Coupling mannan to Bet v 1.0101 represents an attractive approach for allergen-specific cutaneous immunization. Future work has to be done to assess the therapeutic 
potential of these glycoconjugates in therapeutic and prophylactic models of allergy

P.C.14.16
Anti-inflammatory effect of Pectin is Toll-like receptor dependent

N. M. Sahasrabudhe; 
University Medical Center Groningen, Groningen, Netherlands.

Dietary carbohydrate fibers are responsible for many health beneficial effects and thus constitute an important part of our diet. Pectin is one such carbohydrate fiber originating 
from fruits and vegetables. Pectin has been shown to have anti-inflammatory effects in the gut. However, the mechanism of interaction between pectin and the immune system is 
not known yet. We hypothesized that the carbohydrate fibers interact with innate immune receptors like Toll-Like receptors (TLR) in the intestine to impart their health beneficial 
effects. TLRs play an important role in maintaining the tight junctions in intestine and also immune homeostasis of the gut. To analyze the interaction of pectin with TLRs we used 
the TLR reporter cell lines. Pectin was found to inhibit TLR activation, leading to reduced NF-κB activation. To confirm the anti-inflammatory effects of pectin, we studied the effect 
of pectin administration in Doxorubicin induced mucositis model. Doxorubicin is a chemotherapeutic agent which in addition to its anti-cancer effect, causes intense inflammation in 
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the intestine leading to mucositis. Pectin administration in mice was found to be beneficial to reduce inflammation symptoms of mucositis. Thus, we propose pectin as a novel anti-
inflammatory food intervention for doxorubicin induced mucositis.

P.C.14.17
Optimization of the immunogenicity of VLPs-based vaccines using TLR ligands.

A. Cruz Gomes, A. El-Turabi, A. Reyes Sandoval, M. F. Bachmann; 
University of Oxford, Oxford, United Kingdom.

Virus-like particles (VLPs) have been successfully used as immunogenic carriers in many vaccines. Upon vaccination, VLPs typically induce strong antibody responses but have 
limited ability to stimulate cytotoxic response against heterologous peptides; and in many cases such as malaria, humoral responses alone are not protective. The absence of cellular 
response is thought to be due to a lack of secondary danger signals that leads to tolerance of T cells.
The aim of the present study is to re-pack VLPs with different immunostimulatory sequences (ISS), exploring the capacity of such TLR-ligands to provide secondary signals capable of 
engaging both humoral and cellular responses. To date, we have successfully repacked Qbeta VLPs with oligonucleotides such as CpG A, CpG B, poly I:C, and RNA.  
VLPs packing TLR-9 agonist (CpG B) were chemically fused against malaria peptide Pb9 and the ability to enhance immunogenicity was tested. Preliminary data show that the 
addition of CpG B in the VLPs increase the frequency of CD8+ T cells Pb9. A strong antibody response is mounted against the peptide only 7 days after vaccination and is greatly 
augmented upon homologous boost.
These data support the feasibility of using packaged ISS as an adjuvant and pave the way for further studies exploiting alternative ISS in future vaccination schemes. More 
importantly, use of these VLPs carrying different agonists of TLR may provide insight in ways to manipulate the immune system and to skew the adaptive response in a rational 
fashion.

P.C.14.18
Epigenetic modifications regulate Toll-like receptor 3 expression in intestinal epithelial and monocytic cells

C. Hennessy, D. P. Mckernan; 
NUI Galway, Galway, Ireland.

Toll-like receptor 3 (TLR3) is responsible for sensing viral dsRNA leading to the release of cytokines. The regulation of TLR3 expression is not well understood. We posit that epigenetic 
modifications like DNA methylation and histone acetylation may be involved. In this study, wild type and DNA methyltransferase 1/3b knock out human HCT-116 epithelial and THP-1 
monocytic cell lines were treated with histone deacetylase complex inhibitors (HDACi) trichostatin A (TSA) and suberanilohydroxamic acid (SAHA) or the DNMT inhibitors (DNMTi) 
5-aza-cytidine & 5aza-2-deoxycytidine. Cells were then stimulated with Poly I:C, a TLR3 ligand. Changes in TLR3 and cytokine expression were measured using qPCR. In HCT116 cells, 
DNMT genetic knockout and HDACi treatments led to a decrease in both basal TLR3 and Poly I:C stimulated levels of TLR3 and decreased cytokine mRNA compared to the untreated 
control. In DNMTi- and HDACi-treated THP-1 cells, we observed an increase in basal TLR3 mRNA levels as well as increased cytokine mRNA levels in response to Poly I:C stimulation. 
We theorised that the different responses may have been due to disparate IRF8 (a negative regualator) levels in the different cell types. IRF8 mRNA levels were significantly higher 
in THP-1 cells compared to HCT-116 cells. In conclusion, it is evident that histone acetlyation and DNA methylation play a role in the regulation of TLR3 expression, and that IRF8 
potentially has an effect on the response to epigenetic modifications.

P.C.14.19
Involvement of infectious agents on trafficking of effector T cells is mediated by a polymorphic site of TLR2 and CD44 isoforms expression

G. Di Sante1,2, M. Valentini1, G. Migliara1, A. Piermattei1, B. Tolusso2, G. Constantin3, E. Stigliano4, M. Geloso4, S. Hayrabedyan5, G. Delogu6, F. Ria1; 
1Institute of General Pathology - Università Cattolica del Sacro Cuore, Rome, Italy, 2Institute of Rheumatology - Università Cattolica del Sacro Cuore, Rome, Italy, 3Institute of General 
Pathology - Università di Verona, Verona, Italy, 4Institute of Anatomy - Università Cattolica del Sacro Cuore, Rome, Italy, 5Institute of Biology and Immunology of Reproduction at Bulgarian 
Academy of Sciences, Sofia, Bulgaria, 6Institute of Microbiology - Università Cattolica del Sacro Cuore, Rome, Italy.

The role of infectious agents in the regulation of antigen-specific T cell trafficking seems to be linked with the triggering mechanisms of autoimmune disease. In our previous work, 
using a mouse model of Multiple Sclerosis (EAE), we showed that the amount of M tuberculosis in the adjuvant modulates rapid relocation of antigen-specific T cells from draining 
lymph nodes (LN) to spleen, in the SJL mouse. We observed that the modulation of T cell mobilization was strain dependent and linked to a SNP of Tlr2 responsible for early/
late relocation phenotype. To clarify the mechanisms controlling early and late mobilization of T cells we examined the expression of activation markers and adhesion molecules 
involved in T cell trafficking. Performing in vitro and ex-vivo experiments we found that early relocation associated with mRNA and surface expression of CD44, a marker of T cell 
activation as well as adhesion molecule controlling T cell migration under inflammatory conditions. Tlr2 polymorphism besides conditioning T-cell mobility, EAE clinical course and 
lesion distribution, directly regulates the distribution of CD44, the expression of its isoforms and the receptor of hyaluronan, collagen, osteopontin and other molecules involved in 
cell trafficking. Our results reveal that pathogens engaging Tlr2 on activated T cells through a polymorphic site modulate expression of activation/adhesion molecules and regulate 
effector T cells trafficking in vivo.

P.C.14.20
TLR8 and HLA-G up-regulation in placental tissue from infected-mother compare to uninfected control

E. C. Cardoso, M. N. Sato, E. F. Bevilacqua; 
USP, Sao Paulo, Brazil.

Mother-to-child transmission (MTCT) of HIV-1 has been significantly reduced with the use of antiretroviral therapies, resulting in an increased number of HIV-exposed uninfected 
infants. The consequences of HIV infection on the innate immune system of both mother-newborn are not well understood. Recent evidences in literature has suggested that 
expression of Toll-like receptors (TLR) in trophoblast cells act regulating the differentiation and activation of immune cells. This modulation would be critical for immunoregulatory 
environment favorable to successful pregnancy and fetal protection. In this study, we analyzed peripheral blood and umbilical cord blood (CB) collected from HIV-1-infected and 
uninfected pregnant women. We measured HLA-G and our results showed that peripheral blood from HIV-1-infected mothers and CB not were defective in HLA-G production. We also 
evaluated the secretion of TNF-a by trophoblast cells from pregnant woman induced with agonists of Toll-like receptor (TLR7, TLR7/8, TLR9). Additionally, we analyze the expression 
of TLR8 and HLA-G in maternal samples. This approach include both decidua and villi infected by HIV-1.
Our results indicates that stimulation of TLR7/8 (CL097) for TNF-a production was present in trophoblast cells. Finally, our expression analyzes showed that TLR8 and HLA-G was 
increased in placental tissue from infected-mother compare to uninfected control.

P.C.15 Cytokines - Part 1

P.C.15.01
12/15-lipoxygenase counteracts the activity of NLRP3 inflammasome in monocytes

Y. Kusche, J. Roth, K. Barczyk-Kahlert; 
Institute of Immunology, Münster, Germany.

Introduction: Glucocorticoids (GC) are drugs of choice for the treatment of many autoimmune diseases. Recently, we could show that treatment of monocytes with GC leads to re-
programming towards a specific population involved in resolution of inflammation. Gene analysis has shown up-regulated expression of 12/15-lipoxygenase (12/15-LOX) in GC-and 
LPS/GC-treated monocytes. 12/15-LOX reacts with polyunsaturated-fatty-acids to generate anti-inflammatory lipid mediators which contribute to resolution of inflammation. The 
aim of our study was to determine the contribution of 12/15-LOX on the inflammatory response on murine monocytes.
Materials/Methods: Bone marrow-derived monocytes were isolated from wild-type (wt) C57BL/6 and 12/15-LOX-/- mice and stimulated with GC and/or LPS as well as various inhibitors 
or stimulants. Gene expression was analyzed using qRT-PCR. Protein expression was examined by Western-Blot (WB), Flow-Cytometry and ELISA.
Results: 12/15-LOX-/- monocytes showed slightly higher secretion of IL-1β as compared to wt cells after LPS stimulation. The differences between wt and 12/15-LOX-/- were much 
more pronounced when monocytes were additionally exposed to ATP. LPS treatment markedly enhanced expression of pro-IL-1β in 12/15-LOX-/- monocytes. No differences could be 
observed between wt and 12/15-LOX-/- monocytes in secretion of other proinflammatory mediators as well as the expression of inflammasome components. However, expression of 
cleaved caspase-11 was up-regulated in 12/15-LOX-/- monocytes exposed to LPS. Additionally, inhibition of caspase-11, caspase-1 and 5-LOX significantly reduced the high secretion 
of IL-1β in 12/15 LOX-/- monocytes.
Conclusion: Our results demonstrate that 12/15-LOX plays a regulatory role during inflammatory immune response by counteracting the NLRP3 inflammasome activity through 
down-regulation of caspase-11 and 5-LOX activity.
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P.C.15.02
Increased TNFα levels in the intestinal tissue, but not in the brain, following severe acute pancreatitis

M. Y. Hamasaki; 
University of Sao Paulo, Sao Paulo, Brazil.

Introduction: Acute pancreatitis is a life-threatening situation, frequently associated with uncontrolled inflammatory response. Several molecules that belong to innate immunity, 
produced by epithelial and immune cells, are able to trigger sustained inflammation at local level and in distant organs. We have hypothesized that the systemic inflammatory 
response could affect the prefrontal cortex during serious pancreatic injury. Material and Methods: To investigate our hypothesis, taurocolic acid was injected in the biliary duct of 
8 week old Wistar rats to induce severe chemical damage. Intestinal tissue, prefrontal cortex tissue and plasma samples were collected after 12 (n=6 rats)and 24 hours (n=8 rats). 
Healthy animals served as a control group (n=10). TNFα was measured in the brain, plasma and intestinal tissue. Results: We found significantly higher levels of TNFα in the intestinal 
tissue (p<0.01), but not in the brain (p>0.05)or in the plasma (p>0.05), in the samples obtained after pancreatic chemical damage in both time points. Conclusion: We conclude that 
TNFα release may not have a pivotal role in the neurologic manifestations induced by this experimental model. Others inflammatory pathways are currently in investigation by our 
group, including neuropeptides, to justify the neurologic manifestations that are common in the course of this disease.

P.C.15.03
Down-regulation of atypical chemokine receptor ACKR2 expression by hematopoietic progenitors promotes myeloid cell mobilization and differentiation

O. Bonavita1,2, N. Caronni1,2, B. Savino1,2, M. Massara1,2, L. Crisafulli1,3, F. Ficara1,3, A. Mantovani1,4, M. Locati1,2, R. Bonecchi1,4; 
1Humanitas Clinical and Research Center, Rozzano, Italy, 2Department of Medical Biotechnologies and Translational Medicine, Università degli Studi di Milano, Rozzano, Italy, 3Istituto di 
Ricerca Genetica e Biomedica, Consiglio Nazionale delle Ricerche, Milan, Italy, 4Humanitas University, Rozzano, Italy.

The atypical receptor ACKR2 is a scavenger receptor for many inflammatory CC chemokines and it was shown to prevent the development of exacerbated inflammatory reactions. In 
Contrast with canonical chemokine receptors CCR1 and CCR2, ACKR2 is expressed by Lin−Sca-1+c-Kit+ cells (LSK) to faint thereafter in more mature myeloid progenitors.
The aim of this investigation was to gain inside into the role of ACKR2 in myeloid cells trafficking and differentiation.
To address the role of ACKR2 in the proposed research we will take advantage from ACKR2-gene targeted mice, FACS analysis, in vitro migration assays and primary cell cultures.
The analysis of hematopoietic progenitors revealed that myeloid committed progenitors from ACKR2-/- mice expressed high levels of CCR1, CCR2 and CCR5, however the 
expression of CXCR4 was not affected by ACKR2 competence. In agreement, monocytes and neutrophils from ACKR2-/- mice showed increased chemokine-induced mobilization 
and pharmacological blocking experiments revealed that it was CXCR4-independent. Bone marrow chimera experiments confirmed that the increased mobilization was due to the 
expression of ACKR2 on hematopoietic cells and ACKR2/CCR2 double-deficient mice revealed that the up-regulation of CCR2 was necessary for monocyte mobilization. ACKR2-/- 
mice showed increased number of monocytes confined to bone marrow sinusoids in comparison to wild type and LSK from ACKR2-/- had higher proliferation and differentiation rate 
than ACKR2 sufficient LSK.
Collectively these data suggest that ACKR2 is differentially expressed by hematopoietic progenitors during myeloid cell maturation indicating that the expression of ACKR2 on LSK is 
involved in controlling their localization and mobilization.

P.C.15.04
Caffeine modulates cytokine production by M-MFs: study of the NLRP3 inflammasome-mediated IL-1β cytokine

B. M. Marietta1, B. Ágnes1, T. József2, B. Szilvia1; 
1University of Debrecen, Department of Physiology, Debrecen, Hungary, 2University of Debrecen, Department of Biochemistry and Molecular Biology, Debrecen, Hungary.

Macrophages mediate innate immune responses upon recognition of bacterial lipopolysaccharide (LPS) recruits through Toll like receptor 4 (TLR4) mediated signaling pathway that 
induce pro-inflammatory cytokines (TNFα, IL-6 and IL-1β) production. Nevertheless macrophages also participate in anti-inflammatory response by releasing IL-10 that controls 
the degree and duration of inflammation. In contrast to most of the cytokines, IL-1β is produced via a non-classical pathway. It is synthesized as a precursor that must be cleaved by 
caspase-1 enzyme that is a member of the inflammasome complex.
We aimed to study the effect of caffeine on the function of NLRP3 inflammasome in monocyte-derived human macrophages differentiated by M-CSF (M-MFs). Caffeine plays 
remarkable role in regulation of inflammation and was related to several NLRP3 inflammasome-mediated diseases like Alzheimer’s disease and diabetes.
Our results show that caffeine induces the IL-1β and IL-6 secretion by LPS-activated M-MFs. Interestingly, the production of both TNFα pro-inflammatory and IL-10 anti-inflammatory 
cytokines was decreased by caffeine. We found that the mRNA and the protein expression levels of proIL-1β and NLRP3 were increased in LPS-activated M-MFs upon caffeine 
treatment and this led to the extended IL-1β secretion. It seems that the caffeine does not influence directly the TLR4 signaling, but have an effect on other pathways like CREB and 
AKT.
Our previous results showed that LPS-primed M-MFs secrete moderate amount of IL-6 but high IL-1β and TNFα. Altogether our results show that caffeine induces and extends the 
inflammatory characteristics of M-MFs by augmenting IL-1β and inhibiting of IL-10 production.

P.C.15.05
Evaluation of cytokine profile in Ipilimumab treated Melanoma patients

E. Palella1, R. Tallerico1, C. M. Cristiani1, M. Capone2, G. Madonna2, C. Garofalo1, E. Staaf3, D. Mallardo2, E. Simeone2, A. M. Grimaldi2, G. Ciliberto1,2, M. Greco4, E. Gulletta4, F. Colucci5, K. 
Karre3, P. A. Ascierto2, E. Carbone1,3; 
1Tumorimmunology and Immunopathology Laboratory, Department of Experimental and Clinic Medicine, University “Magna Graecia” of Catanzaro, Catanzaro, Italy, 2Melanoma Cancer 
Immunotherapy and Innovative Therapy Unit, Tumor National Institute, Napoli, Italy, 3Department of Microbiology Cell and Tumorbiology (MTC), Karolinska Institutet, Stockholm, Sweden, 
4Department of Health Sciences, Magna Græcia University of Catanzaro, Catanzaro, Italy, 5Department of Obstetrics and Gynaecology, University of Cambridge Clinical School, Cambridge, 
United Kingdom.

Introduction: The most promising new drugs tested in metastatic melanoma patients are the monoclonal antibody blocking CTLA-4 (Ipilimumab), and those interfering with PD-1 and 
PD-L1. We speculate that the cytokine profile could represent an important contribute as prognostic and predictive marker of clinical effectiveness to immunotherapy in metastatic 
melanoma.
Materials and Methods: We recruited stage IV metastatic melanoma patients that received standard Ipilimumab treatment. They were divided in two groups: 21 high survival ≥ 9 
months and 20 low survival ≤ 9 months after treatment. At time 0 and after 3, 6, 9 weeks seric cytokine profiles (IL2, IL4, IL6, IL8, IL10, VEGF, IFNγ, IL1α, IL1β, MCP1,TNFα, IL15, IL21) 
were measured by Cytokine Array I kit with Evidence Investigator (Randox). Statistical analysis was performed with one way Anova and Student’s t-test.
Results: Short survival melanoma patients secreted high concentration of soluble IL15 even before anti CTLA-4 treatment. Moreover they have high levels of IL6, IL8 and MCP1 in 
the sera. IL6, IL8 and TNFα increased constantly from the first cycle treatment to the last. This group of patients, produced more IL-10 and IL-15 during all the different anti-CTLA-4 
treatments, while long survival patients showed an increasing production of IFNγ upon anti CTLA-4 treatment.
Conclusions: The cytokines overproduction in non responder melanoma patients is associated with lack of therapy effect. The IFNγ selective production by anti CTLA-4 treatment is 
associated with long survival in some patients.
EFIS Travel Grants (PhD-students under 35 years of age within Europe)
National Society Travel Grants

P.C.15.06
Cytokines correlates with outcomes in trauma hemorrhagic shock patients

M. Kumar1, D. Rao2, V. Kamal3, S. Bhoi1; 
1Department of Emergency Medicine, JPN Apex Trauma Center, AIIMS, New Delhi, New Delhi, India, 2Department of Biochemistry, AIIMS, New Delhi, New Delhi, India, 3AIIMS, New Delhi, 
New Delhi, India.

Introduction: Trauma injury and hemorrhagic shock frequently leads to the imbalance of immune system known as Systemic Inflammatory Response syndrome (SIRS) and is 
connected to the morbidity or mortality. Pro and Anti-inflammatory cytokines play a significant role in the development of multiple organ failure (MOF).
Objective: This study investigates the serum cytokines levels in patients with trauma hemorrhagic shock (T/HS) and the association of these cytokines with clinical outcome.
Design: Prospective cohort study
Patients: A total 70 patients with T/HS and 30 with healthy control.
Method: Peripheral blood samples were collected in each patient for determination of serum cytokines levels. Samples were obtained within 8 h of post injury with T/HS patients. 
Clinical and laboratory data were prospectively collected.
Results: Increased serum cytokines IL-6, IL-10, and IL-8, (p< 0.05) were detected in a trauma hemorrhagic shock as compared with healthy control group. At study entry, IL-8 
concentrations were higher in non-survivors as compared with survivors T/HS patients.
Conclusions: This study suggests a much higher degree of activation of immune-inflammatory in T/HS than in normal healthy control. In subgroup, increased IL-8 values were found to 
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be reliable markers of mortality following T/HS.

P.C.15.07
The involvement of H3 histamine receptors in the synthesis of cytokines and chemokines by mononuclear and dendritic cells

V. Evstratova1, N. Rieger1, A. Tutelyan2, R. Khanferyan1; 
1Scientific Research Institute of Nutrition, Moscow, Russian Federation, 2Federal Scientific Clinical Centre of Pediatric Hematology, Oncology and Immunology, Moscow, Russian Federation.

Introduction: Histamine via its H1-H4 receptors expressed in different immune cells, induces multiple immunological responses. The most important cells expressing this receptors are 
peripheral blood mononuclear cells (PBMC) as well as dendritic cells (DCs). The goal of this study was to study the differences in the synthesis and secretion of the main cytokines and 
chemokines by PBMC and DCs and the role of H3 histamine receptors in this processes.
Materials and Methods: DCs from 10 healthy donors and PBMC were cultivated in the presence of dual H3/4 histamine receptor antagonist Ciproxifan. The concentrations of cytokines 
and chemokines in 48- hour cultures have been investigated by Multiplex assays.
Results: It have been shown that cultivation of PBMC with H3/4 antagonist significantly increases the secretion of IL-4, IL-13, IL-18, IL-27 and IP-10. Ciproxifan causes a noticeable 
inhibition of the secretion of SCF, GM-CSF, LIF, IL-2, 5, 6, 7, 9, 15, 31 and increases the synthesis of IL1a by PBMC. At the same time H3/4 antagonist significantly increased the 
secretion of SCF, GM-CSF, IL1-α and IL-5, but decreases the secretion of IL-2, IL-6, IL-15 and LIF by DC. Inhibition of H3/4 receptors causes a significant increase in secretion of main 
chemokines by PBMC (Eotaxin, RANTES, MIP-1α, MIP-1β) and DC (MCP-1 and RANTES).
Conclusions: 1. H3 histamine receptors are involved in the regulation of cytokines and growth factors synthesis both in PBMC and DC.
2. H3/4 antagonist Ciproxifan differently influence on the synthesis and secretion of cytokines and chemokines by PBMC and DC.

P.C.15.08
Anti-IL-20 monoclonal antibody suppresses prostate cancer growth and bone osteolysis in murine models

Y. Hsu1,2, M. Chang2; 
1Institute of Clinical Medicine, College of Medicine, National Cheng Kung University, Tainan, Taiwan, 2Department of Biochemistry and Molecular Biology, College of Medicine, National 
Cheng Kung University, Tainan, Taiwan.

Interleukin-20 (IL-20) is a proinflammatory cytokine belonging to the IL-10 family. IL-20 is involved in several diseases, such as psoriasis, rheumatoid arthritis and osteoporosis. 
However, there is little known about the role of IL-20 in prostate cancer. We explored the function of IL-20 in prostate cancer tumor progression. Immunocytochemical staining 
showed that IL-20 and its receptors were expressed in human prostate cancer cell line (PC-3). In vitro analysis, anti-IL-20 monoclonal antibody 7E suppressed prostate cancer cell 
proliferation, migration, and colony formation. IL-20 upregulated N-cadherin, STAT3, vimentin, fibronectin, RANKL, cathepsin G, and cathepsin K, and also promoted soluble RANKL 
protein production, and phosphorylation of P-38, Erk1/2, Akt and NFκB in PC-3 cells. In vivo, we evaluate the therapeutic potential of 7E in prostate cancer tumor growth model and 
in prostate cancer-induced osteolysis. 7E reduced tumor growth, suppressed tumor-mediated osteolysis, and protect the bone mineral density in mice injected with prostate cancer 
cells. In conclusion, our results suggest that IL-20 plays pivotal roles in the tumor progression of prostate cancer. Anti-IL-20 mAb 7E reduced tumor growth, and decreased osteolytic 
bone lesion. Therefore, IL-20 may be a novel target and anti-IL-20 mAb may have a therapeutic potential in prostate cancer.

P.C.15.09
Interleukin-4 (IL-4) gene polymorphism is associated with febrile seizure in Iranian children

S. Zoghi1, A. Zare-shahabadi2, S. Soltani1, M. Ashrafi3, A. Shahrokhi4,5, N. Rezaei1,2,3; 
1Molecular Immunology Research Center; and Department of Immunology, School of Medicine, Tehran University of Medical Sciences, tehran, Iran, Islamic Republic of, 2Research Center 
for Immunodeficiencies, Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 3Pediatrics Center of Excellence, 
Children’s Medical Center, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 4Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical 
Sciences, tehran, Iran, Islamic Republic of, 5Pediatric Neurorehabilitation Research Center, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran, Islamic Republic of.

Febrile seizures (FS) are the most common childhood convulsive disorders and a number of genetic mutations contribute to FS manifestation. Genetic mutations, in addition to 
the association of fever with seizures, suggest the possibility of proinflammatory and anti-inflammatory cytokines involvement in the pathogenesis. As IL-4 has inhibitory role in 
production of proinflammatory, related gene polymorphisms were investigated in Iranian patients suffering from FS in this study. 82 patients with FS were participated, compared to 
139 controls. The allele and genotype frequency of 3 single-nucleotide polymorphisms (SNPs) in IL4 gene were assessed using SSP-PCR method. In the patients group the frequency 
of IL4-590/C allele was significantly higher comparing control group (P < 0.0001) while the frequency of IL-4 (–590) TC (rs2243250) and IL-4 (–33) TC (rs2070874) genotypes was 
significantly lower in patients compared to controls (P= .0001 and 0.001, respectively). The most frequent IL-4 haplotype in FS group was TCC (P < 0.0001). However, frequencies 
of GCC (P = 0.01), TTT (P= 0.009), and TTC (P = 0.0007) haplotypes were significantly lower in patients. Therefore, definite alleles, genotypes, and haplotypes in the IL-4 gene were 
overrepresented in Iranian patients with FS, which could predispose individuals to the disease and may contribute to the development of FS.

P.C.15.10
Strain differences in sterile inflammation and immune suppression induced by acute cadmium administration in rats depend on the affected activity and tissue

J. Demenesku1, I. Mirkov1, M. Ninkov1, A. Popov Aleksandrov1, L. Zolotarevski2, V. Subota3, D. Mileusnic1, D. Kataranovski1,4, M. Kataranovski1,5; 
1Institute for Biological Research “Sinisa Stankovic”, Belgrade, Serbia, 2Institute of Pathology, Military Medical Academy, Belgrade, Serbia, 3Institute for Biochemistry, Military Medical 
Academy, Belgrade, Serbia, 4Institute of Zoology, Faculty of Biology, University of Belgrade, Belgrade, Serbia, 5Institute of Physiology and Biochemistry, Faculty of Biology, University of 
Belgrade, Belgrade, Serbia.

Introduction: Conflicting data (suppression, augmentation, no effect) exist concerning cadmium (Cd) effects on immune system depending on activity and tissue examined. This study 
investigates responses to acute Cd intoxication in three compartments (peripheral blood, spleen and lungs) in Dark Agouti (DA) and Albino Oxford (AO) rats, which are differently 
susceptible to variety of stimuli.
Materials and Methods: Systemic (IL-6, TNF, acute phase proteins) and tissue responses [cell stress (metallothionein/MT gene expression), CD11b expression, and cytokine (IFN-γ, 
IL-17, IL-10) production and mRNA expression] were measured following intraperitoneal (1 mg/kg) Cd administration.
Results: Cd induces systemic inflammatory response with similar intensity in both rat strains. Increase in Cd spleen content and MT expression evident in both strains (higher in DA 
compared to AO rats) was followed by increase in neutrophil infiltration and CD11b expression (with same intensity). Although in both strains Cd caused decreased IFN-γ, unchanged 
IL-17 and lower IL-10 responsiveness (compared to respective control), decrease of IFN-γ was more intense in DA compared to AO rats. In lungs of both strains increased Cd deposition 
and MT expression (higher in AO) as well as neutrophil infiltration and CD11b expression (greater in DA) was observed. While decreased IFN-γ was noted in both strains, lower IL-17 
and IL-10 (vs. controls) were evident in DA rats solely.
Conclusions: Acute Cd intoxication exerts strain-related effects (both inflammatory and immunosuppressive) depending on tissue and activity investigated, but the effects are more 
pronounced in DA rats.
Funded by Ministry of Education, Science and Technological Development of Serbia (Grant#173039).

P.C.15.11
Molecular dissection of signaling pathways initiated at IL-33/ST2 axis in human cord blood derived mast cells

P. Pushparaj, K. Narasimhan, M. Rasool, M. I. Naseer, K. Gauthaman; 
Center of Excellence in Genomic Medicine Research, King Abdulaziz University, Jeddah, Saudi Arabia.

Introduction: Interleukin-33 (IL-33) is a newly discovered Interleukin-1 (IL-1) family of cytokine. It binds with ST2 receptor on immune cells to mediate allergy and asthma. Here, we 
dissect the intracellular signaling pathways initiated at IL-33/ST2 axis in human cord blood derived mast cells (hCBMCs) using in vitro approaches.
Materials and Methods: hCBMCs were differentiated from CD34+ haematopoietic progenitor-cells harvested from umbilical-cord blood. Immunoglobulin E (IgE) primed hCBMCs 
were pretreated either with selective pharmacological inhibitors or small-interferring RNAs (siRNAs) for Sphingosine Kinase (SphK), Phospholipase D (PLD) and Extracellular Signal-
Regulated Kinase (ERK) and were subsequently administered with various concentrations of rhIL-33 at different time points. We have used Multiplex ELISA as well as QPCR arrays to 
assess various cytokines and chemokines and other intracellular signaling molecules triggered by IL-33/ST2 axis in hCBMCs.
Results: In IgE-primed hCBMCs, the IL-33 stimulates various signaling molecules including SphK1, PLD1, ERK1/2 and transcription factors such as NFkB to drive the transcription of a 
range of cytokines and chemokines. Importantly, the inhibition of SphK1, PLD1 and ERK1/2 attenuated the release of several proinflammatory cytokines as well as chemokines and 
reduced the degranulation of mast cells.
Conclusions: IL-33/ST2 pathway is essential for the initiation, maintenance and propagation of allergic responses initiated through IgE/FcεRI receptor in hCBMCs. Hence, the 
intracellular signaling pathways involving signaling molecules such as SphK1, PLD1 and ERK1/2 are some of the essential mediators of allergic responses initiated through this axis in 
hCBMCs.
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P.C.15.12
Investigating a novel function of a novel cytokine: the role of interleukin-34 in anti-viral responses

M. Sims, S. Spence, M. Greene, D. McAuley, A. Kissenpfennig; 
Queen’s University Belfast, Belfast, United Kingdom.

Introduction: Interleukin-34 is a recently-discovered and poorly characterised cytokine, which shares a receptor with M-CSF. IL-34 also shares functions with M-CSF, such as increasing 
survival and differentiation of myeloid cells. To date, little is known about the role of IL-34 in an inflammatory context and/or in response to pathogen infection.
Methods and Materials: Cells were stimulated with TLR ligands for 24 hours. IL-34 was measured in the supernatants by ELISA. Adult C57/BL6 mice were infected with a lethal dose 
of Sendai virus, or PBS control. IL-34 was measured in the sera, lung homogenate and broncho-alveolar lavage fluid by ELISA. Relative expression of IL34 mRNA was also measured, 
from total lung RNA.
Results: Stimulation of human monocyte-derived macrophages with a wide range of TLR ligands shows that human macrophages can produce IL-34, specifically upon Poly (I:C) 
stimulation. Similar results were observed following stimulation of murine primary peritoneal macrophages. Interestingly, stimulation of human bronchial epithelial cells also induced 
IL-34 production. Taken together, these data suggested that IL-34 may play a role in respiratory viral infection. Following infection of mice with a lethal dose of Sendai virus, IL-34 
levels were significantly increased in the lungs when compared to control mice. Conversely, infected mice showed decreased M-CSF levels in the lungs, indicating that IL-34 may play 
a role viral innate immune respones, which is non-overlapping with M-CSF.
Conclusions: These data suggest that macrophages can produce IL-34 and that IL-34 may have a previously undiscovered role in anti-viral responses, which is non-overlapping with 
M-CSF.

P.C.15.13
IL-12 signals directly to the intestinal epithelium via IL-12Rβ2

N. R. Gicheva, K. Ivory, C. Deen, A. Man, C. Nicoletti; 
Institute of Food Research, Norwich, United Kingdom.

Once known as simple nutrient transporters intestinal epithelial cells (IECs) are now recognised as key players in the immunological processes occurring in the gut. A wide array of 
cytokinesis is produced by the epithelium. In addition, IECs express a range of cytokine receptors facilitating the lympho-epithelial cross talk.
Thymic stromal lymphopoietin (TSLP) is a cytokine secreted by the epithelium and is normally involved in tolerance to the commensal microbiota resident in the gut, but elevated 
levels of TSLP had been associated with allergic diseases. Our previous work, using a mouse model of food allergy characterised by reduced levels of IL-12 in the gut, showed that oral 
delivery of Lactococcus lactis engineered to secrete bioactive IL-12p70 resulted in a reduction of TSLP. Therefore, we hypothesized that IECs directly respond to IL-12p70 which would 
require the IL-12 receptor to be present on their surface. Here we report for the first time that biologically functional IL-12Rβ2 is expressed on IECs.

P.C.15.14
Virus-induced type I interferon deteriorates control of systemic Pseudomonas aeruginosa infection

K. Merches1, V. Khairnar1, N. Shaabani1, N. Honke1, F. Lang2, E. Gulbins3, B. Tümmler4, K. S. Lang1; 
1Institute of Immunology, Faculty of Medicine, University of Duisburg-Essen, Essen, Germany, 2Department of Physiology, Faculty of Medicine, University of Tübingen, Tübingen, Germany, 
3Department of Molecular Biology, Faculty of Medicine, University of Duisburg-Essen, Essen, Germany, 4Department of Pediatrics, Faculty of Medicine, University of Hannover, Hannover, 
Germany.

Background: Type I interferon (IFN-I) predisposes to bacterial superinfections, an important problem during viral infection or treatment with interferon-alpha (IFN-α). IFN-I-induced 
neutropenia is one reason for the impaired bacterial control; however there is evidence that more frequent bacterial infections during IFN-α-treatment occur independently of 
neutropenia.
Methods: We analyzed in a mouse model, whether Pseudomonas aeruginosa control is influenced by co-infection with the lymphocytic choriomeningitis virus (LCMV). Bacterial titers, 
numbers of neutrophils and the gene-expression of liver-lysozyme-2 were determined during a 24 hours systemic infection with P. aeruginosa in wild-type and Ifnar-/- mice under the 
influence of LCMV or poly(I:C).
Results: Virus-induced IFN-I impaired the control of Pseudomonas aeruginosa. This was associated with neutropenia and loss of lysozyme-2-expression in the liver, which had 
captured P. aeruginosa. A lower release of IFN-I by poly(I:C)-injection also impaired the bacterial control in the liver and reduced the expression of liver-lysozyme-2. Low concentration 
of IFN-I after infection with a virulent strain of P. aeruginosa alone impaired the bacterial control and reduced lysozyme-2-expression in the liver as well.
Conclusion: We found that during systemic infection with P. aeruginosa Kupffer-cells quickly controlled the bacteria in cooperation with neutrophils. Upon LCMV-infection this 
cooperation was disturbed.

P.C.15.15
A critical neutrophil/gamma-delta T17 cell axis in innate host response to acute Streptococcus pneumoniae infection

M. Hassane; 
Pasteur institute of Lille, Lille, France.

Interleukin-17A is a pro-inflammatory cytokine that plays an important role at mucosal sites in a wide range of immune responses including infection, allergy and auto-immunity. γδ 
T cells are recognized as IL-17 producers, but based on the level of CD3 expression we have recently defined the remarkable ability of a pulmonary CD3brightVγ6/Vδ1+ T cell subset 
with an effector memory phenotype to rapidly produce IL-17A. During pulmonary pneumococcal infection, we show that γδ T cells and IL-17A are critical for mice survival given that 
IL-17KO and TCRδKO mice were more susceptible to the infection in comparison with WT mice. In this context, we demonstrated that CD3brightVγ6/Vδ1+ γδ T cells are the major 
source of IL-17A during the early course of infection in a mechanism involving IL-23 and IL-1β. This latter cytokines is preferentially produced by neutrophils. Moreover, their rapid 
response to infection might be explained by their particular localization in the lung tissue. Unlike other innate-like T cells that preferentially reside in the lung tissue as marginated 
cells, CD3brightγδ T cells are almost exclusively represented in the interstitial compartment. Interestingly, dendritic cells were also observed to be localised in this latter compartment. 
Finally, we are currently investigating the role of IL-17-producing CD3bright γδT cells during acute pneumococcal infection using reconstirtion models of TCRδKO mice. In the future, 
this might lead to the design of new prophylactic/therapeutic strategies employing tailored γδ T cell-based immunotherapy.

P.C.15.16
The role of IL-33/ST2 axis in alteration of antioxidative parameters in acute inflammation

M. Stankovic1, S. De Luka1, N. Petronijevic2, M. Velimirovic2, T. Stojkovic2, N. Puskas3, I. Zaletel3, A. Trbovich1; 
1University of Belgrade Faculty of Medicine, Department of Pathophysiology, Belgrade, Serbia, 2University of Belgrade Faculty of Medicine, Institute of Clinical and Medical Biochemistry, 
Belgrade, Serbia, 3University of Belgrade Faculty of Medicine, Institute of Histology, Belgrade, Serbia.

Introduction: The aim of this study was to examine the role of IL-33/ST2 axis in alteration of antioxidative parameters, reduced glutathione (GSH), glutathione peroxidase (GPx), and 
superoxide dismutase (SOD) in acute inflammation.
Materials and Methods: BALB/c and ST2-/- mice were divided into groups: WT-C (wild-type control group), KO-C (ST2 knock-out control group), WT-I (wild-type inflammation group), 
and KO-I (ST2 knock-out inflammation group). Acute inflammation was induced in WT-I and KO-I groups, by intramuscular injection of turpentine oil into right and left hind limb, while 
animals in groups WT-C and KO-C were injected with saline. Mice were sacrificed after 12hours. Treated muscles were collected, pathohistological analysis was performed, and GSH, 
GPx and SOD in the treated muscle were determined.
Results: Pathohistological analysis showed presence of inflammatory infiltration and cell necrosis in WT-I and KO-I. Observed pathohistological changes were more intensive in WT-I 
than in KO-I. GSH was significantly higher in KO-I, when compared to WT-I and KO-C, while there was no significant difference between WT-C and WT-I. GPx significantly increased in 
WT-I and KO-I, in comparison to WT-C and KO-C, respectively. SOD significantly decreased in both inflammatory groups, when compared to their controls.
Conclusion: To our knowledge, results of this study indicated for the first time that IL-33/ST2 axis could be involved in antioxidative mechanism in acute inflammation, since GSH 
increased in ST2 deficient mice in acute inflammation.
This research was funded by Ministry of Education, Science and Technological Development (RS, grant III 41013).

P.C.15.17
Processing of apoptotic cell remnants

Y. Y. Liang, D. Rainprecht, E. Eichmayr, B. Messner, R. Oehler; 
Medical University of Vienna, Vienna, Austria.

Introduction: The execution phase of apoptosis involves many processes which modify cellular molecules for efficient and quiet elimination of the dead cell. These include exposure 
and secretion of “eat-me” signals, to attract phagocytes, as well as degradation of immune-stimulating cell debris. During this phase apoptotic microparticles are released from 
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dying cells. The remaining cell remnants form large late apoptotic blebs on their surface which remain attached. Phagocytosis is enhanced by cell non-autonomous factors such as 
complement component C1q and serum DNase I. We studied the formation and retraction of late apoptotic blebs and the influence of serum on their dynamics.
Material and methods: Late apoptotic blebs were investigated using time laps, electron microscopy, and confocal microscopy. We furthermore investigated the immunogenicity of 
cell remnants compared to released microparticles.
Results: These blebs were observed on cell remnants with intact and with permeable membrane. This suggests that late blebs remain on the surface by the time the cell remnant 
enters secondary necrosis. Bleb retraction could also be observed, but was radically enhanced in the presence of serum. Additionally, microparticles stimulate peripheral blood 
mononuclear cells (PBMCs) to produce similar IL-1beta, IL-6, IL-8, IL-10, and TNF-alpha levels as LPS. In contrast, cell remnants only induce high levels of IL-8.
Conclusions: These data show that cell non-autonomous factors contribute to morphological rearrangements during late apoptosis. In addition, they implicate that apoptotic 
microparticles are released to attract phagocytes while apoptotic cell remnants further process their potentially immunogenic content to prevent an inflammatory response upon 
secondary necrosis.

P.C.15.18
Cytokine-induced neutrophil chemokine responses following burn and sepsis

N. Fazal, E. Cheptene, E. Arabian, A. Royan; 
Chicago State University, Chicago, IL, United States.

Various inflammatory mediators have been demonstrated to play an important functional role in PMN activation and recruitment at sites of tissue injury in trauma sepsis/infection. 
The excessive synthesis of PMN-induced IL-8, ENA-78, KC, MIP-1α and MIP-2 and their regulation by pro- and anti-inflammatory cytokines is the hallmark of inflammatory and 
host immune response. We have focussed our attention on the responsiveness of isolated PMNs from blood and peritoneal cavity of sham, burn and burn + EF infected animals to 
determine their role in mechanism of disease. E. Fecalis (EF), the most predominantly occuring Gram-positive bacterial infection confronts the burn exposed host with a rapidly, 
life threatening challenge. The results presented here demonstrate a critical role of PMN induced two critical chemokines CINC, and MIP-2, respective chemokine receptors CXCR1/
CXCR2 in the burn/sepsis injured animals inflammatory responses. The central message from this investigation was that PMNs in the peritoneal cavity plays an important accessory 
role in host inflammatory response during EF infection. Burn with superimposed EF animals were found to be severely ill and tissue injury was associated with the potent chemokine 
mRNA expressions. The early phase of inflammatory response included a dysregulated PMN function in blood and peritoneal cavity with a highly enhanced MIP-2 and CINC mRNA 
expression. However, a closely related chemokine MIP-1α was not detected in either of the PMNs.

P.C.15.19
Double-stranded RNA induced cytokines in ex vivo cultivated peripheral blood mononuclear cells

K. Vaivode1, R. Petrovska1, I. Marksa2, R. Brūvere1, S. Magone1, D. Pjanova1; 
1Latvian Biomedical Research and Study Center, Riga, Latvia, 2University of Latvia Experimental and Clinical Research Center, Riga, Latvia.

Double-stranded RNA (dsRNA) is a molecule that can provoke innate immune response by inducing cytokine and chemokine production, which are one of the main regulatory 
molecules in the communication between adaptive and innate immune systems. The aim of this study was to compare healthy donor cytokine production in peripheral blood 
mononuclear cells (PBMC) after processing with bacteriophage derived dsRNA (Larifan) and synthetic dsRNA analog polyinosinic:polycytidylic acid (poly I:C), as well as to measure 
cytokine production in PBMC of gynecological patients after stimulation with Larifan.
Materials and methods. Blood samples from 9 healthy donors and 21 patients (mostly with cervical dysplasia) were collected and isolated PBMCs were kept in culture. Supernatants 
from cultured cells were collected 48, 72 and 120h after cell stimulation with Larifan (200 µg/ml) or poly I:C (200 µg/ml), and the concentration of 29 different cytokines was measured 
using Luminex® 200TM System.
Results. PBMCs from control persons after processing with either Larifan or poly I:C produced increased concentrations of four chemokines (MIP-1β, IP-10, TARC and I-309), four 
pro-inflammatory cytokines (TNF-α, GM-CSF, IL-23 and IFNα2), two anti-inflammatory cytokines (IL-10 and IL-6) and significantly suppressed the concentration of anti-inflammatory 
cytokine IL-16. PBMCs from patients produced and suppressed the same range of cytokines, although patients had lower overall concentration increase.
Conclusion. The impact of both analogs (bacteriophage derived (Larifan) and synthetic (poly I:C) dsRNA) on PBMC is similar, both could be used in modulation of immune response, 
but Larifan as dsRNA of natural origin might be tolerated better.

P.C.15.20
The Effect of Exhaustion Training on HSP 70 and Glucose

F. Nameni1, H. Poursadra2; 
1Varamin Pishva Branch, Islamic Azad University, Varamin, pishva, Iran, Islamic Republic of, 2Financial Managemenmt, Dustan Equipent, Tehran, Iran, Islamic Republic of.

Introduction: The present study investigated exhaustion training alters the expression of chaperone proteins. Exercise-induced production of HSPs in skeletal muscle and peripheral 
leukocytes and it may provide insight into the mechanisms by which exercise can provide increased protection against stressors. The aim of this study was to examine the effect of 
exhaustion training on HSP70 expression.
Material and Methods: Nine training female with taking part in this study. Blood samples were collected before and immediately after exhaustion training. Levels of HSP70 were 
measured in response to exhaustion training.
Results: The anticubital serum HSP70 concentration were increased immediately and 2 h after exhaustion training, and were significantly .But LSD test were not significantly. The 
serum glucose concentration were increased after exhaustion training and decreased 2 h after, and were significantly. But LSD test were not significantly. In addition an increased 
content of HSP70 will facilitate any cellular remodeling. Physical exercise can elevate core and muscle temperatures.
Conclusion: The expression pattern of HSP70 due to training status may be attributed to adaptive mechanisms. Sustained physical activity results in the progressive depletion of 
glucose and glycogen stores a phenomenon that is highly correlated with fatigue. Heavy exercise also induces an inflammatory reaction that includes leukocytosis and increases in 
host defense mediators repeated stress situations. Stress proteins are enzymes that either provide immediate stress protection or conduct cellular repair processes.

P.C.15.21
H3/H4 histamine receptor antagonists and their impact on IgE and IgE-regulatory cytokine’s synthesis

N. Riger, V. Evstratova, E. Savtchenko, R. Khanferyan; 
Institute of Nutrition, Moscow, Russian Federation.

Introduction: Previously it have been shown that most of immune and allergic reactions maybe regulated via several types of histamine receptors - H1, H2, H3 and H4. The goal of this 
investigation was to evaluate the involvement of H3/4 histamine receptors in IgE synthesis and the production of multiple IgE-regulatory cytokines.
Materials and methods: The concentration of IgE-regulatory cytokines (IL-4, IL-10 , IL-22, γ-IFN, IL-12, IL-13, IL-18) have been studied in supernatants of PBMC of 9 healthy donors 
cultivated within 48 h with specific H3/4 antagonist (Ciproxifan, 10-5 M) by multiplex assays using Luminex xMAP technology. Total IgE were assayed in supernatants of the donors 
after 9-days culture by CAP FEIA method (Phadia).
Results: It have been shown that in spontaneous PBMC cultures H3/4 antagonist increased an IgE synthesis in 1.3-1.5 times (0.46 ± 0.102 ng/ml vs 0.67 ± 0.149 ng/ml; P<0.05). 
Ciproxifan induced diverse effects on the cytokine’s synthesis of IL-10 superfamily. Thus, low suppression of IL10 production accompanied by marked increase in IL-22 concentration 
(more than 2.3 times). It have been noted the increase of IL-4 concentration (2.3 ± 0.71 pg/ml vs 10.6 ± 3.34 pg/ml) and IL-13 (1.6 ± 0.51 pg/ml vs 3.3 ± 2.11 pg/ml). At the same time 
Ciproxifan had no effect on the synthesis of γ-IFN but increased the secretion of its inducer IL-18.
Summary: H3/4 receptors are involved in IgE synthesis as well as in the production of IgE-regulatory cytokines

P.C.16 Cell Signaling - Part 2

P.C.16.01
Multiplexing NFκB translocation with immunophenotyping and screening of NFκB inhibitors using imaging flow cytometry

H. R. Pugsley1, K. Eberhart2, K. Tyagarajan1, K. Gillis3, S. Friend1, P. Morrissey1; 
1Merck Millipore, Seattle, WA, United States, 2Merck Millipore, Darmstadt, Germany, 3Merck Millipore, Hayward, CA, United States.

The study of signal transduction pathways regulating innate immune cell activation has become very important in the understanding of human health and disease. In particular, 
the activation of the transcription factor NFκB and its translocation from the cytoplasm to the nucleus has become a focal point for studying cellular function, signal transduction 
pathways and disease mechanisms. NFκB controls the expression of pro-inflammatory cytokines, chemokines, and several other proteins that play critical roles in controlling 
inflammatory processes. Due to the role of NFκB in inflammatory processes, it has become an important target in drug discovery and the study of inhibitors of NFκB activity/
translocation has gained importance. Current methods to measure NFκB activation that rely on manual microscopy are cumbersome and do not permit analysis of translocation 
events in heterogeneous samples in a statistically robust manner. In this study, we demonstrated two examples where the use of imaging flow cytometry allowed for a rapid, 
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objective and reproducible assessment of NFκB translocation. First, NFκB translocation in subpopulations of white blood cells was assessed by multiplexing NFκB translocation with 
immunophenotyping in whole blood samples. Second, inhibitors of NFκB activation were screened for their ability to prevent the translocation of NFκB to the nucleus. The ability 
to study NFκB translocation in specific immune cell subtypes in whole blood samples can provide powerful tools to evaluate the effectiveness of host defense mechanisms and in 
understanding mechanisms of disease.

P.C.16.02
Analyses of intracellular molecule expression in gated effectors NK cells by flow cytometry in comparison to rate of death target, K-562 cells

V. Jurisic1, K. Mirjacic-Martinovic2, T. Srdic-Rajic2, A. Radovanovic3, N. Tisma3, G. Konjevic3; 
1University of Kragujevac, Faculty of Medical Sciences, Kragujevac, Serbia, 2Institute of Oncology and Radiology, Belgrade, Belgrade, Serbia, 3Institute of Oncology and Radiology, Belgrade, 
Serbia.

Human natural killer (NK) cells are an important subpopulation of the innate immune system, and comprise about 15% of all lymphocytes. Functionally, NK cells lyse transformed, 
infected, and allogeneic cells without prior sensitization or MHC restriction, and play an important role in antitumor immune defense by releasing mostly perforin and interferon gama 
(IFN-γ). Erytromyeloid leukemia tumor cells line (K-562) was used as target in our study. Standard 51Cr release assay, LDH assay from target cells where used for estimation of NK cell 
function in comparion to intracellular perforin and IFN-γ expression in effectors gated CD3-CD56+ cells. NK cell function was determined after 4h and 24h in comparison to controls. 
Results show that strong correlation between Cr release assay and LDH release exist as well as with percentage of apoptosis and necrosis in target K-562 cell (10.9% -4h and 19.95% 
-24h). Result also shows that decrease of intracellular peforin from 95.32% to 85.54% during time (4h vs 24h) in effectors NK cells correlate with decrease of IFN-γ expression from 
6.8% to 3.9% (4h vs 24h). Both molecules correlate with increasing of expression CD107 as degranulation marker analyzed in identical gated efector’s population. Our rate increase 
from 0.91% to 15.51 % (4h vs 24h) corresponding to rate of apoptosis or necrosis in target K-562 cells as well as. So, using different assay we here analyzed molecular mechanism 
involved in cytotoxic activity of NK cells by measuring effectors cell function simultaneously with death target (in eritroleukemia K-562 cells) and we found significant correlation.

P.C.16.03
Molecular determinants of NLRC5-mediated MHC class I transcriptional regulation in human cells

A. Neerincx1, F. Hezel2, K. Jakobshagen3, H. Büning4, O. Utermöhlen3, V. Steimle5, T. A. Kufer2; 
1Department of Pathology, University of Cambridge, Cambridge, United Kingdom, 2Dep. of Immunology, University Hohenheim, Stuttgart, Germany, 3Institute for Medical Microbiology, 
Immunology and Hygiene, University of Cologne, Cologne, Germany, 4Center for Molecular Medicine Cologne, University of Cologne, Cologne, Germany, 5Département de Biologie, Université 
de Sherbrooke, Sherbrooke, QC, Canada.

Nucleotide-binding domain and leucine-rich repeat (NLR) proteins play important roles in innate immune responses as pattern-recognition receptors. Although most NLR proteins 
act in cell autonomous immune pathways, some do not function as classical pattern-recognition receptors. One such NLR protein is the MHC class II transactivator, the master 
regulator of MHC class II gene transcription. Others and we recently reported that another human NLR protein, NLRC5 shuttles to the nucleus and specifically activates MHC class I 
gene expression in an MHC-enhanceosome / X1 box dependent manner. Detailed functional study of the domains of NLRC5 revealed that the N-terminal domain of human NLRC5 
has intrinsic transcriptional activity. Domain swapping experiments between NLRC5 and CIITA showed that this domain contributes to MHC class I and MHC class II gene expression 
with a bias for activation of MHC class I promoters. Delivery of a NLRC5-CIITA chimeric construct induced MHC class I and MHC class II expression in human cells and enhanced lysis 
of melanoma cells by CD8(+)cytotoxic T cells in vitro. Analysis of the effect of inducible expression of NLRC5 in human HEK293T cell lines and NLRC5 knock-out in THP1 cells, we now 
provide evidence that NLRC5 also contributes to the expression of MHC class I related genes in a more complex manner.

P.C.16.04
The influence of peritoneal macrophages from animals with Lewis lung carcinoma on endothelial cell cycle

T. Nikolaienko1, D. Shelest1, I. Gutich1, L. Garmanchuk1, O. Khudiakova2; 
1Educational and Scientific Centre «Institute of Biology» of Taras Shevchenko National University of, Kyiv, Ukraine, 2Luhansk Taras Shevchenko National University, Luhansk, Ukraine.

Introduction. One characteristic of solid tumour tissue is presence of large numbers of tumour-associated macrophages. Switching of tumor associated macrophages occurs when a 
tumor formed hypoxic region. Therefore, to further growth of the tumor is necessary the creation their own vascular network by stimulating production of VEGF. The aim of our work 
is to study the angiogenic potential of macrophages at different stages of growth and metastasis of Lewis lung carcinoma.
Materials and methods. Mononuclear phagocytes obtained from peritoneal exudate of mice with Lewis lung carcinoma. Was carried out co-culturing macrophages with endothelial 
cells and evaluated their effects on angiogenesis.
Results. It was shown that cells of the control group passed to S+G2/M by 5,32%, while the number of cells stimulated by incubation medium of peritoneal macrophages on 19 and 25 
days passed to S+G2/M increased by 52,82% and 49,72% respectively. It was found increased production of VEGF on 7 days to 2 times, 19 days - 4.5, 25 days - 4.7 as compared to intact 
group. Since 19 and 25 days characterized by intensive development of tumors and metestaz, in this time is formed of hypoxic areas. This process induces macrophages to increase 
production of VEGF for improving the access of oxygen and nutrients in these areas.
Conclusion. The results suggest angiogenic potential of peritoneal macrophages because is observed active transition of endothelial cells to S+G2 /M and increased production of 
VEGF.

P.C.16.05
Non-canonical and cell type-specific functions of Tyk2 in the defence against Listeria monocytogenes

N. Božović1, C. Lassnig1,2, S. Stockinger1, K. Meissl1, B. Strobl1, M. Müller1,2; 
1Institute for Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2Biomodels Austria, University of Veterinary Medicine, Vienna, Austria.

Tyrosine kinase 2 (Tyk2), is a member of the Janus kinase family and is involved in various cytokine signalling pathways, most prominently type I interferons (IFN) and interleukin 
12 (IL-12). It was shown that mice deficient in Tyk2 (Tyk2-/-) are more susceptible to Listeria monocytogenes infection. However, the cell types and mechanisms responsible for this 
phenotype are ill-defined. We investigated kinase-independent and cell type-specific functions of Tyk2 in a systemic L.monocytogenes infection model using mice that express a 
kinase-inactive mutant Tyk2 (Tyk2K923E) and conditional Tyk2 knockout mice (Tyk2fl/fl). In contrast to Tyk2-/-, Tyk2K923E mice infected with L.monocytogenes produce IFNγ, although 
significantly delayed compared to wild-type mice. Despite their ability to produce IFNγ at late time points, Tyk2K923E mice show similar survival as Tyk2-/- mice upon high dose of 
infection. Preliminary experiments show an increased bacterial load upon sublethal challenge with L.monocytogenes in Tyk2K923E compared to Tyk2-/- and wild-type mice, indicating that 
non-canonical functions of Tyk2 counteract bacterial growth control in an infectious dose-dependent manner. Regarding cell type-specific functions of Tyk2, we show that Tyk2 in NK 
cells contributes to host protection. This might be a consequence of impaired IFNγ production by Tyk2-deficient NK cells. Our preliminary data suggest that mice with a macrophage/
neutrophil-specific deletion of Tyk2 are more resistant to infection, whereas deletion of Tyk2 in dendritic cells does not grossly impact on survival. We thus hypothesize that due to its 
employment in different cytokine pathways, Tyk2 exhibits both protective and detrimental functions in the immune response against bacterial infections.

P.C.16.06
Mechanisms of immune modulation by vaccinia virus protein C16

S. R. Scutts1, N. E. Peters1, C. Leonarz2, M. Mazzon1, R. P. Sumner1, D. L. Veyer1, G. L. Smith1; 
1University of Cambridge, Cambridge, United Kingdom, 2University of Oxford, Oxford, United Kingdom.

Viruses have evolved sophisticated strategies to counteract the host immune response to infection. Poxviruses, such as vaccinia virus (VACV), encode numerous proteins that 
contribute to this immune evasion. One such example is protein C16 that has two reported functions. Firstly, C16 inhibits DNA sensing by the pattern recognition receptor DNA-PK 
by interacting with Ku70 and diminishing the ability of Ku70 to bind DNA. Secondly, C16 induces a hypoxic response by binding and inhibiting the oxygen sensor prolyl hydroxylase 
domain-containing protein 2 (PHD2), hence stabilising the transcription factor HIF-1α. Here, we characterise different C16 mutants to better understand which regions of C16 interact 
with host proteins. In doing so, we demonstrate that mutagenesis of a motif within the N-terminal region of C16 that shares sequence similarity with HIF-1α, abrogates the ability of 
C16 to bind to PHD2. The C-terminal region of C16 is sufficient for binding Ku but deletion of 5 amino acids in this domain is enough to knockout this function from the attenuated 
VACV strain modified virus Ankara (MVA). In addition, data presented indicate that C16 has an additional function; the inhibition of NF-κB signalling, acting at or downstream of the 
IκB kinase complex. Overall, this investigation provides insight into the multifunctional immunomodulator C16 and increases our understanding of how VACV has evolved to evade the 
immune system so effectively.
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P.C.16.07
Measuring autophagic flux by assessing LC3, p62 and LAMP1 co-localization in Jurkat cells using imaging flow cytometry

H. R. Pugsley1, K. Eberhart2, S. Seth2, S. L. Friend1, P. Morrissey1; 
1Merck Millipore, Seattle, WA, United States, 2Merck Millipore, Darmstadt, Germany.

Autophagy is a catabolic pathway in which normal or dysfunctional cellular components that accumulate during growth and differentiation are degraded via the lysosome; during 
starvation it is a survival mechanism that reallocates nutrients from unnecessary processes to more vital processes in the cell. In autophagy, cytoplasmic LC3 protein is processed 
and recruited to the autophagosomal membranes. The autophagosome then fuses with the lysosome to cause the breakdown of the autophagosome vesicle and its contents. 
The ubiquitin-associated protein p62 which binds to LC3 can also be used to measure autophagy. p62 is an important marker for the induction of autophagy, clearance of protein 
aggregates and the inhibition of autophagy. In addition, p62 positive cytoplasmic inclusions have been found in several neurodegenerative diseases. Immunofluorescence microscopy 
has been used to visually identify LC3 puntca, p62 and/or lysosomes on a per-cell basis; however, an objective and statistically rigorous assessment can be difficult to obtain. To 
overcome these problems, we employed the ImageStreamX Mark II imaging cytometry platform. We collected large numbers of images from nutrient starved and non-starved Jurkat 
cells to assess autophagy and co-localization of LC3, p62 and the lysosomal marker LAMP1 in an objective, quantitative, and statistically robust manner. Defects in autophagic flux 
have been linked to immune-mediated diseases; we believe this technique may bring insight to these diseases.

P.C.16.08
Microparticles produced by flavivirus-infected endothelium are antiviral and effectively immunise against flavivirus infection

Z. L. Ling1, V. Combes1,2, G. E. Grau1, N. J. King1; 
1Discipline of Pathology, University of Sydney, Sydney, Australia, 2University of Technology Sydney, Sydney, Australia.

Introduction: West Nile virus (WNV) is an emerging neurotropic flavivirus which, in the absence of a current vaccine, poses a continued global health risk. Microparticles (MP) are a 0.1-
1µm extracellular vesicles derived from the plasma membrane by ectocytosis. Although implicated in inflammation, they are little-studied in viral infection.
Materials and Methods: We purified MP from cultures of WNV-infected or control TNF-treated endothelial cells by centrifugation and analysed cellular requirements for their 
production, their characteristics by electron microscopy (eM) and effects of uptake by myeloid lineage cells. We also used UV-inactivated MP to immunise naïve mice.
Results: Live, but not UV-inactivated WNV produced large numbers of MP in endothelial cells via caspase-dependent pathways, independently of cytopathy, indicating a requirement 
for viral replication. Antibody neutralisation showed TNF, but not IFN-β, was required for MP synthesis, but conditioned medium from infected cultures did not induce MP. 
Transmission eM revealed homogeneous 100 nm and heterogeneous, 0.2 to 1 μm diameter populations containing no virions. MP binding to naïve cells induced NF-κB activation 
and were antiviral. MP-expressed MHC-I, ICAM-I, PECAM-I and MAdCAM-1, and WNV proteins, PrM, E, NS1 and NS5, were detectable in recipient cells. MP bound to bone marrow-
derived macrophages co-localised with lysosomes and induced WNV-specific memory T cell expansion. Mice immunised with MHC-matched or unmatched MP developed no disease 
and were protected from lethal WNV challenge, in contrast to UV-inactivated or live WNV immunisation.
Conclusions: WNV-induced MP are highly immunogenic and may represent an effective novel approach for vaccine development.

P.C.16.09
Response to interferons and antibacterial innate immunity in absence of tyrosine-phosphorylated STAT1

A. Majoros1, H. Cheon2, C. Vogl3, P. Shukla3, G. R. Stark2, V. Sexl4, R. Schreiber5, C. Schindler6, M. Müller3, T. Decker1; 
1Max F. Perutz Laboratories, University of Vienna, Veinna, Austria, 2Department of Molecular Genetics and Proteomics Core, Lerner Research Institute, Cleveland Clinic, Cleveland, OH, 
United States, 3Institute of Animal Breeding and Genetics, University of Veterinary Medicine Vienna, Veinna, Austria, 4Institute of Pharmacology and Toxicology, Department for Biomedical 
Sciences, University of Veterinary Medicine Vienna, Veinna, Austria, 5Department of Pathology and Immunology, Washington University School of Medicine, St Louis, MO, United States, 
6Departments of Microbiology & Immunology and Medicine, Columbia University, New York, NY, United States.

Signal transducer and activator of transcription 1 (STAT1) plays a crucial role in host defence by mediating the transcriptional effects of interferons (IFN). In the canonical signaling 
pathway, IFN produce transcriptionally active STAT1 through phosphorylation at Y701. This leads to the formation of dimers that are competent to translocate to the cell nucleus, bind 
DNA and stimulate gene expression. Reportedly STAT1 also participates in a non-canonical signaling pathway, independent of Y701 phosphorylation. To determine the contribution of 
STAT1 to cellular responses without this phosphorylation event, we generated mice with the critical Stat1 tyrosine 701 mutated to a phenylalanine (Stat1Y701F). Levels of total Stat1 
expression in Stat1Y701F mice was strongly reduced, highlighting an important role of Y701 phosphorylation for basal IFN-dependent signaling. The rapid transcriptional response 
to type I IFN (IFN-I) and type II IFN (IFNg) was absent in Stat1Y701F cells. Intriguingly, the delayed expression of IFN-I-stimulated genes (ISG), which requires family member STAT2 
and the interferon regulatory factor 9 (IRF9), was strongly suppressed by STAT1Y701F. Since type I interferons were shown to limit the intracellular growth of Legionella pneumophila 
through this STAT2/IRF9 pathway, Stat1Y701F macrophages were more susceptible to this pathogen than Stat1-/- macrophages. In contrast, Listeria moncytogenes grew less robustly 
in Stat1Y701F mice and macrophages compared to Stat1-/-, although not rescuing mice from lethal infection. Our studies are consistent with subtle, yet clearly discernible input of 
Y701-unphosphorylated STAT1 into innate antibacterial immune responses.

P.C.16.10
Calpain activity is essential for ATP-driven unconventional protein secretion and inflammasome activation in human macrophages

E. Välimäki1,2, W. Cypryk3, J. Virkanen4, K. Nurmi5, T. A. Nyman3, S. Matikainen2; 
1University of Helsinki, Helsinki, Finland, 2Finnish Institute of Occupational Health, Helsinki, Finland, 3Institute of Biotechnology, University of Helsinki, Helsinki, Finland, 4Department of 
Geosciences and Geography, University of Helsinki, Helsinki, Finland, 5Wihuri Research Institute, Biomedicum Helsinki, Helsinki, Finland.

Introduction. Extracellular ATP is an endogenous danger signal known to activate inflammatory response in innate immune cells including macrophages. Activated macrophages 
secrete proteins to induce immune response and to recruit other immune cells to the site of infection and/or tissue damage. Here we have characterized the secretome, the global 
pattern of secreted proteins, of ATP-stimulated human macrophages.
Materials and methods. Peripheral blood monocyte-derived macrophages were differentiated with GM-CSF and stimulated with ATP or left untreated. Secretome was characterized 
using proteomics, bioinformatics, and functional studies.
Results and conclusions. We show that ATP stimulation activates robust vesicle-mediated unconventional protein secretion including exosome release and membrane shedding 
from human macrophages. Pathway analysis showed that calpain-related pathways are over-represented in the secretome of ATP-stimulated cells and functional studies showed 
that calpains are activated upon ATP stimulation through P2X7 receptor dependent pathway. Further studies demonstrated that calpain activity is essential for the activation of 
unconventional protein secretion. Unconventional protein secretion was followed by cell necrosis and associated secretion of mature form of pro-inflammatory cytokine IL-1β. 
Both ATP-driven cell necrosis and secretion of mature form of IL-1β were dependent on calpain activity. Interestingly, inflammasome components were released by ATP-activated 
macrophages through vesicle-mediated pathway. In conclusion, our results demonstrate a pivotal role for calpains in the activation of inflammatory response and vesicle-mediated 
protein secretion during ATP exposure.
This work was supported by the Academy of Finland, the Sigrid Jusélius Foundation, National Doctoral Programme in Informational and Structural Biology (EV) and Integrative Life 
Science Doctoral Program (WC).

P.C.16.11
SOCS1 up-regulates Nrf2-mediated antioxidant factors to inhibit inflammatory cytokine production induced by TLR4 signal

C. Lee, G. Kim, B. Jeong, H. Yoon; 
Sungkyunkwan University, Suwon, Korea, Republic of.

Reactive oxygen species (ROS) is critical in the induction of inflammatory response through oxidative burst by phagocytic cells and signal transduction leading to immune defense 
function. We have previously reported that SOCS1, a member of cytokine signaling inhibitors can function to suppress ROS-mediated T cell apoptosis through thioredoxin induction 
and the subsequent protection of protein tyrosine phosphatases. Since SOCS1 has been also widely reported for anti-inflammatory effects, the ROS-regulating function of SOCS1 
is investigated in macrophagic cells to elucidate its anti-inflammatory mechanisms. In PMA-differentiated THP1 cells, LPS/TLR4 stimulation induced an early increase of ROS levels, 
MAPK/NF-kB activation, and inflammasome assembly followed by a robust production of TNF, IL-1 beta and IL-6. These responses are all reduced by SOCS1 over-expression and 
enhanced by SOCS1 knock-down. The ROS scavenging agents such as NAC and DPI negated the effect of SOCS1 ablation on the signaling pathways and the inflammatory cytokine 
production. Among the major anti-oxidant enzymes, thioredoxin and superoxide dismutase levels were noticeably up-regulated in SOCS1-transduced cells with increase in Nrf-2 
binding to the ARE sequence of the thioredoxin promoter. LPS/TLR4 signaling also induced ROS in mouse bone marrow-derived macrophages (BMDM) and the SOCS1 knock-down 
BMDM exhibited a significantly increased production of inflammatory cytokines, including TNF-α and IL-6 with down-regulation of thioredoxin. The data strongly suggest that SOCS1 
may act as an anti-inflammatory mediator by targeting anti-oxidant enzymes in macrophagic cells. < Supported by KRF grants # 2015003291 and #2015029226>
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P.C.16.12
Mechanism of SOCS3 action on the M1 and M2 type macrophage differentiation 

C. Lee, H. Yoon, G. Kim; 
Sungkyunkwan University, Suwon, Korea, Republic of.

Macrophages are key members for the front-line defense system as well as for maintaining immune homeostasis. Thus, the factors regulating macrophage function by affecting 
pro-inflammatory M1 and anti-inflammatory M2 differentiation process can be critical immune-modulators. Suppressors of cytokine signaling (SOCS) 3 has been reported for the 
anti-inflammatory or pro-inflammatory effects. However, its role in M1/M2 type macrophage differentiation has not been defined. Using SOCS3 over-expressing and knock-down cell 
systems we have investigated the mechanism of SOCS3 action in M1 and M2 differentiation. Viral transduction of SOCS3 into PMA-differentiated THP1 cells resulted in a significant 
suppression of LPS-induced inflammatory cytokines, such as IL-1, TNF, and IL-6 associated with M1 phenotypes. SOCS3 also effectively attenuated Dex-induced M2 markers Arg1 and 
CD206 together with IL-10 production. During M1 differentiation, the activation of STAT1 and STAT3 is followed by the increase in SOCS1 and SOCS3 levels, which act in the negative 
feed-back loop. In SOCS3 over-expressing cells, the initial ROS generation and STAT3 activation induced by LPS is significantly reduced within 2-4 h. The levels of SOCS proteins then 
also notably decreased by 24 h. In contrast, SOCS3 levels are continuously induced and maintained during M2 differentiation. The Dex-induced ROS and STAT3 activation is negatively 
regulated by SOCS3 throughout M2. In addition, the SOCS3 transduction resulted in a more prominent and prolonged inhibition of IL-10 production by Dex than by LPS. These data 
suggest that SOCS3 differentially modulates M1 vs M2 differentiation by acting as a negative regulator in a transient vs persistent manner.

P.C.16.13
Transmembrane adaptor protein SCIMP and its role in immune cell signaling

J. Kralova, M. Fabisik, I. Danyi, T. Brdicka; 
Institute of Molecular Genetics of the ASCR, Prague, Czech Republic.

SCIMP (SLP65/SLP76, Csk-interacting membrane protein) belongs to the transmembrane adaptor protein family (TRAPs). TRAPs contain variety interaction motifs (most importantly 
tyrosine phophorylation sites) important for recruitment of cytoplasmic proteins to the proximity of the plasma membrane. The phophorylation of TRAPs is a typical event at the 
beginning of various signaling cascades.
SCIMP is strongly expressed in lymphoid tissues. The highest SCIMP expression is displayed by the professional antigen presenting cells (including dendritic cells, macrophages and B 
cells). Although SCIMP is expressed in quiescent cells in vivo, it´s expression is strongly upregulated after various proinflammatory stimuli. Specifically, GM-CSF treatment showed the 
strongest effect in both macrophages and dendritic cells.
As SCIMP is present in tetraspanin-enriched microdomains (TEMs) it can be engaged in signaling through TEM associated receptors. In B cells, SCIMP is involved in MHCII signaling via 
the recruitment of BLNK/SLP65 adaptors while in dendritic cells its phospohylation is strongly enhanced after Dectin-1 receptor engagement with zymosan. This phosphorylation is 
mediated through protein tyrosine kinases from both Src and Syk families.
For better understanding of SCIMP function, SCIMP-deficient mouse was acquired and the role of SCIMP in both steady state and under inflammatory condition is being investigated.
Acknowledgements: This study was supported by GACR (project P302/12/1712)

P.C.16.14
Role of IP3R3 in CD14-NFAT pathway activation

L. Marongiu1, M. Di Gioia2, V. Poli1, I. Zanoni2,1, F. Granucci1,3; 
1University of Milano Bicocca, Milano, Italy, 2Harvard Medical School, Boston, MA, United States, 3Humanitas Clinical and Research Center, Rozzano (MI), Italy.

Following activation with LPS, DCs sequentially acquire the ability to produce soluble and cell surface molecules critical for the initiation and control of innate and then adaptive 
immune response. We have previously described that following LPS exposure different NFAT members are activated in DCs but not in macrophages. The initiation of the pathway 
that leads to nuclear NFAT translocation is totally dependent on CD14 that, through the activation of Src family kinases and PLCγ2, leads to Ca2+ mobilization and calcineurin 
activation. Nuclear NFAT translocation is required for IL-2 production and apoptotic cell death of terminally differentiated DCs. In the present work we analyzed the mechanism 
of Ca2+ mobilization in DCs and the possible differences with macrophages. We found that the increase in cytosolic calcium concentration was due to a direct calcium influx from 
the extracellular space. Diversely of what described for T an B cells following antigen receptor activation, CRAC channels were not involved and the extracellular calcium influx was 
dependent on IP3 receptors (IP3Rs). We then asked whether IP3Rs could be expressed at the cell surface. Interestingly we found that DCs but not macrophages expressed IP3R3 at the 
cells surface and that these receptors colocalized with CD14 in lipid rafts. Abrogation of IP3R3 also abrogated calcium mobilization. Our results suggest that the Ca2+ channel IP3R3 
play a pivotal role in DCs in the induction of a rapid monophasic Ca2+ influx necessary to activate the downstream events that trigger NFAT dependent transcriptional program.

P.C.16.15
A signal transduction map of inflammatory macrophages during bacterial lung infections: Topologically central proteins, pathogen-affected subnetworks and drug-regulated 
proteins unravel potential mechanism of immunomodulation

P. Wentker1, M. Eberhardt1, M. Cantone1, N. Tomar1, U. Schmitz2, S. Gupta2, O. Wolkenhauer2, J. Vera1; 
1University Hospital Erlangen, Erlangen, Germany, 2University of Rostock, Rostock, Germany.

Introduction: Macrophages are key cells in the immune response during bacterial lung infections. Developing immunomodulating drugs for the treatment of pneumonia requires a 
detailed understanding of macrophage signaling pathways. Therefore, we constructed an expert-curated, annotated pathway map of inflammatory macrophages. Computer-based 
analyses revealed which proteins and network motifs are central and are influenced by pathogens and drugs. This unraveled how drugs and pathogens both modulate macrophages 
and may support understanding of immunomodulatory mechanisms.
Materials and Methods: Using CellDesigner, we constructed a map of immunologically relevant signaling pathways in macrophages based on current literature. Through analyses of 
the network using Cytoscape and its plug-ins, we elucidated which proteins are topologically central and which subnetworks are changed upon infection. With bioinformatic tools we 
predicted interactions between macrophage and pathogen proteins and highlighted drug targets in macrophages. Results: The map comprises >600 proteins and five topologically 
central nodes (i.e. ERK, p38 MAPK, MSK-1, NF-kappaB, SOCS1). Integration of expression data of Streptococcus-, Mycobacterium- and Legionella-infected cells revealed that three 
central and three non-central nodes are significantly regulated upon infection. Four macrophage proteins were predicted to interact with all investigated bacteria but were not a 
target of approved drugs. Five proteins were targeted by both 20 drugs and six pathogen proteins.
Conclusions: We constructed and analyzed a map of signaling pathways in inflammatory macrophages during bacterial lung infections. Elucidating central proteins and subnetworks 
that interfere with pathogens and / or drugs provides a basis for the understanding of drug- and pathogen-induced immunomodulatory mechanisms.

P.D.11 Vaccines - Part 2

P.D.11.01
Age-related differences of humoral and cellular immune responses to primary vaccination against Japanese Encephalitis

A. Wagner1, E. Garner-Spitzer1, J. Jasinska1, M. Prelog2, K. Stiasny3, F. Heinz3, H. Kollaritsch1, U. Wiedermann1; 
1Institute of Specific Prophylaxis and Tropical Medicine, Vienna, Austria, 2Department of Pediatrics, Wuerzburg, Germany, 3Department of Virology, Vienna, Austria.

Background: Immunosenescence includes reduced B and T cell responses. It has been shown that booster vaccination is less effective in the elderly; however data on the 
immunogenicity of primary immunisation in the elderly is sparse.
Materials and Methods: In order to study humoral and cellular immune responses to primary vaccination in young (18-40 years) and elderly (>60 years) participants, we conducted a 
monocentric, open label, phase IV trial. A primary course of an inactivated, adjuvanted Japanese Encephalitis (JE) vaccine was administered to all subjects (n=30/group) and JE-specific 
neutralising antibody titers (NT), cellular immune responses as well as different T- and B-cell subsets were analysed.
Results: In the elderly JE-specific antibody titers were significantly lower compared to the young participants. Furthermore, 47% of the elderly were no/low-responders to JE-
vaccination. The reduced humoral immune responses in the elderly correlated with reduced cytokine production (e.g. IFN-gamma) in vitro and a significant increase of T regulatory 
cells. Moreover, we detected higher frequencies of late-differentiated effector and effector memory T cells in elderly. Additionally, seropositivity for cytomegalovirus was associated 
with lower antibody titers and a higher rate of late differentiated CD8 and CD4 cells in the elderly. Currently, the T cell receptor diversity (mono-, oligo- and polyclonal) is tested in 
young and old vaccinees.
Conclusion: Our findings indicate an impairment of primary humoral and cellular immune responses towards neo-antigens such as the JE-vaccine in elderly. Adapted vaccination 
strategies therefore have to be considered and evaluated to enhance the primary immune responses and long-lasting immunity.
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P.D.11.02
Isolation, Preparation and Evaluation of The Immunogenicity Effectiveness of A Novel Inactivated Rotavirus Vaccine Strain: ZTR-68, Rotavirus A Genotype G1P[8]

J. Wu, G. Zhang, S. Yi, Y. Zhou, N. Yin, Y. Xie, H. Li, M. Sun; 
Institute of Medical Biology, Chinese Academy of Medical Science and Peking Union Medical College, Kunming, China.

Background: Rotavirus is one of the most important causes of diarrhea in children in both developed and developing countries. In China, approximately 13,400 children under 5 years 
old died from rotavirus in a year.
Methods: From September 2009 to November 2012, a total of 206 stool specimens were collected from children in Yunnan, China and assessed for the presence of rotaviruses by the 
EIA and dsRNA-PAGE technique. G and P typing of the positive samples were performed by One-Step RT-PCR and sequencing. A new human rotavirus was isolated and designated 
as ZTR-68. Full genomic analysis were processed and tested for identification of the virus. A scalable inactivated rotavirus vaccine, cultured by rolling bottles, processed using low 
velocity centrifuge, microfiltration clarification, ultrafiltration concentration, and size exclusion chromatography as purification steps, inactivated by formalin and its immunogenicity 
was evaluated in Balb/c mice by intramuscular injection.
Results: Strain ZTR-68 was isolated, plaque purified and complete genome sequenced. ZTR-68 is a Wa-like Rotavirus A, genotype G1P[8]. The phylogenetic relationship is close to Wa. 
After fermented, purified and formalin inactivation, it is confirmed that inactivated rotavirus vaccine (IRV) was completely inactivated and rotavirus antigen can be measured by ELISA 
method. The vaccine was used to vaccinate six-week-old BalB/c mice by intramuscular injection. High titers of rotavirus-specific IgG(>20,000) and neutralizing activity(~3,000) in the 
sera of Balb/c mice can be examined after induced.
Conclusion: Our findings demonstrate that the inactivated rotavirus vaccine has good immunogenicity and provide evidence for further clinical development as an alternative 
candidate vaccine.

P.D.11.03
Humoral and cellular responsiveness to routine vaccines in allergic individuals with and without specific immunotherapy

E. Garner-Spitzer1, M. Hofer1, C. Seidl-Friedrich1, R. Jarisch2, T. Kinaciyan3, M. Kundi4, U. Wiedermann1; 
1Institute for Specific Prophylaxis &Tropical Medicine, Medical University of Vienna (MUV), Vienna, Austria, 2Allergiezentrum Floridsdorf, Vienna, Austria, 3Department of Dermatology, 
DIAID, MUV, Vienna, Austria, 4Institute for Public Health, MUV, Vienna, Austria.

Type I allergies have increased drastically and afflict up to 30% of western populations. Allergic sensitization results in Th2-biased immune-responses and specific immunotherapy 
(SIT) leads to immuno-modulation via IL-10/TGF-ß and shift to Th1-profile (IFN-g).
In a clinical trial we investigate whether responsiveness to routine vaccines is altered by allergy: allergic patients (symptomatically treated or undergoing SIT) and healthy controls 
receive a booster vaccination against tick-borne encephalitis (TBE). To test primary responsiveness hepatitis A vaccination is given to a subgroup of seronegative individuals.
Immune-response is evaluated via specific Ab-titers, cytokine production of re-stimulated PBMC and quantification of naïve/memory/regulatory subsets of B- and T-lymphocytes.
Our results to date show that humoral responses to booster vaccination are not reduced in allergics +/-SIT. Cytokine production in-vitro (IFN-g, IL2, and IL10) appears to not correlate 
with Ab-titers and no baseline IL10 is detected in allergics +SIT. Considerable variation of naïve and memory subsets as well as differentiation status of T-cells is observed in both 
allergic and allergic +SIT, e.g. expanded CD8 T-EMRA compartment and increased late differentiated CD8 and CD4-memory T-cells. Allergics +SIT show increased FOXP3+ T-regs.

Further analyses of Ab-titers, B- and T-cell sub-populations and cytokine profiles is ongoing and additionally allergic- and SIT-status of participants will be correlated with humoral/
cellular immune-responses.
Results of this study will complete our understanding of vaccine responsiveness in these patient groups and eventually clarify whether allergic sensitization and SIT in particular lead 
to altered/impaired vaccine responsiveness and demand adaptations of vaccination schedules.
Supported by investigator- initiated industrial funding.

P.D.11.04
Schistosoma mansoni Venom Allergen-Like (SmVAL) protein co-administration in a vaccine assay against schistosomiasis

R. S. Fernandes1, T. C. Barbosa1, H. K. Roffato1, L. P. Farias2, L. C. Leite1; 
1Instituto Butantan, Sao Paulo, Brazil, 2Fundação Oswaldo Cruz, Salvador, Brazil.

Introduction: Schistosoma mansoni Venom Allergen-Like Proteins (SmVAL) superfamily members encode proteins containing the SCP/TAPS (Sperm-coating protein/Tpx-1/Ag5/
PR-1/Sc7) domain. The 29 identified proteins are divided in two groups: group 1, secreted/excreted; and group 2, intracellular components. The search for vaccine candidates against 
schistosomiasis through a series of transcriptome, proteomic and microarray studies highlighted SmVALs as potential targets for immune intervention. Objective: The aim was to 
use a combination of secreted SmVALs, expressed as recombinant proteins, in a vaccine assay against schistosomiasis. Materials and Methods: Proteins secreted by parasite’s intra-
mammalian stages, possibly involved in skin penetration (SmVAL18), blood vessel and pulmonary vein invasion (SmVAL4 and 7, respectively), immune evasion (SmVAL6) and feeding 
processes (SmVAL7, 13 and 14) were expressed and purified. C57BL/6 female mice were administered the mixture subcutaneously with Titermax Adjuvant in the first dose, in 3 doses 
in a 15 days interval schedule. Twenty days after the third immunization, mice were challenged with 120 cercariae and seven weeks latter, animals were perfused for egg counting 
and worm burden evaluation (protection). Before each immunization, challenge and perfusion, sera was collected for humoral response evaluation by ELISA. Results and Discussion: 
SmVALs induce specific IgG production against each antigen except SmVAL7. However, protection level achieved by immunizations was only 7%. A small decrease, although non-
significant, was observed in egg counts in the immunized group. Conclusion: SmVALs as tested here, although secreted during intra-mammalian host invasion and feeding processes, 
were not protective against cercarial challenge in the murine model of schistosomiasis.
Financial Support: FAPESP

P.D.11.05
Role of social mobilization in polio eradication program in marginalised communities of Aligarh, India

M. A. Ansari, Z. Khan; 
Community Medicine, J.N.Medical College, Aligarh, India.

Introduction: Poliomyelitis (polio) is a highly infectious viral disease and mainly affects children under five years of age. The present cross-sectional study was conducted to assess the 
impact of social mobilization on families resistant to giving polio drops to their children.
Materials and Methods: One round of polio drop administration during September, 2014 was selected randomly in 2014. Medical interns were trained as social mobilizers by the 
UNICEF, and divided into Teams ‘A’ and ‘B’. The teams of social mobilizers visited the households that refused to give polio drops to their children because of certain rumors and 
misguided beliefs. Medical interns tried to convince the family members that polio drops were safe and it did not hurt any religious and cultural sentiments.
Results: The total number of resistant families, identified during activity of Team ‘A’ was 309. A large number of houses (70.9%) were converted to P houses (houses where children 
had polio vaccination). Ninety houses (29.1%) remained resistant even after the activity of Team ‘A’. These resistant houses were again visited by Team ‘B’ members. Out of these 90 
houses, polio drops were administered in 70 (78.9%) houses. However, after maximum efforts of both the teams, only 19 (21.1%) houses remained extremely resistant.
Conclusions: These extremely resistant families might be the potent sources of polio infection in the community and they should be followed up strictly. Strategies and polices should 
be developed to cover all children of the community by assessing the reasons for families resistance to polio drop.

P.D.11.06
Analysis of the immune response elicited by the PspA-PlD1 protein chimera in a mouse model of pneumococcal pneumonia

D. Rodriguez1, T. Santos2, C. Goulart1, T. R. Converso1, J. Pereira3, L. Leite1, M. Darrieux3; 
1Instituto Butantan, São Paulo, Brazil, 2Universidade de São Paulo, São Paulo, Brazil, 3Universidade São Francisco, Bragança Paulista, Brazil.

Introduction: PspA and Pneumolysin are two important vaccine candidates, able to elicit protection in different models of pneumococcal infection. A fusion protein including PspA 
and the pneumolysin derivative PlD1 has been shown to induce the production of high antibody levels against each protein, and to protect mice against invasive challenge. The aim of 
the present study was to investigate the cellular response induced by the hybrid protein PspA-PLD1 in a mouse model of pneumonia.
Methods: A model of focal pneumococcal pneumonia was developed in BALB/c mice by nasal instillation of a high dose of a serotype 14 strain with low virulence. Airway inflammation 
was confirmed by total and differential cell counts in BAL and by histological analysis of the lungs; bacterial loads were measured 7 days after challenge. Cytokine levels were 
determined in the BALF of mice immunized with PspA-PlD1 fusion after challenge by flow cytometry.
Results: After challenge, the mice developed lung inflammation with no signs of systemic infection, as demonstrated by histological analysis of lung tissue, and absence of bacteria 
in the blood. We detected a significant production of TNF-α and IL-6 in the BALF of mice immunized with the PspA-PLD1 hybrid in comparison with the mice immunized with each 
protein alone.
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Conclusion: Systemic immunization with PspA-PlD1 fusion induces a rapid production of TNF-α and IL-6 in the BALF of mice in response to intranasal pneumococcal challenge. 
Pneumococcal counts in the lungs will determine the extent of protection conferred by this vaccine.
Supported by FAPESP.

P.D.11.07
Evaluation of recombinant BCG overexpressing the antigen heparin-binding hemmagglutinin adhesin in a murine model of progressive pulmonary tuberculosis

K. García-Rodríguez1, D. Mata-Espinosa1, J. Barrios-Payan1, B. Marquina-Castillo1, M. Flores2, R. Hernández-Pando1; 
1National Institute of Medical Sciences and Nutrition, Mexico, Mexico, 2Center of Technology and Research, Jalisco, Mexico.

Introduction: Tuberculosis (TB) is an infectious disease that affects one third of the world population. The current vaccine for the prophylaxis is BCG; however it has a limited efficiency 
in preventing pulmonary infection. One possibility to increase BCG efficacy is to transfer mycobacterial genes that codify highly immunogenic antigens that are also relevant to 
pathogenesis such as heparin-binding hemagglutinin adhesin (HBHA), which is expressed on the surface of Mtb. and confers ability to adhere to non-phagocytic cells, permitting 
cellular invasion and bacilli dissemination. Two recombinant BCG vaccines over-expressing the HBHA protein were produced and assessed; the 261vaccine has the transfected HBHA 
gene in episomal form and the 361vaccine in integrated form.
Material and Methods: BALB/c, male mice, 8weeks old, were vaccinated and challenged with the hypervirulent strain 5186 as well with the reference strain H37Rv and compared with 
parental BCG vaccinated and unvaccinated mice. Nu/nu mice were used to determine the level of virulence of the recombinant BCG.
Pulmonary bacilli burdens, tissue damage and mice survival were determined.
Results: In comparison with control animals vaccinated with parental BCG, mice vaccinated with BCG361 showed a significant decrease of bacillary burdens after four months 
challenge with H37Rv strain and 2 months post-infection with the hypervirulent 5186 strain. Nude mice vaccinated with BCG361 showed better survival than mice with parental BCG
Conclusions: Results suggest that BCG361 overexpressing HBHA is more efficient to confer protection than conventional BCG in a murine model of progressive pulmonary TB 
produced by H37Rv and highly virulent 5186 strain.

P.D.11.08
Human XCL1 targeted vaccines induce strong and protective antibody responses in mice

A. Gudjonsson, E. Fossum, B. Bogen; 
K.G. Jebsen Center for Influenza Vaccine Research, Institute of Immunology, University of Oslo and Oslo University Hospital, Oslo, Norway.

Targeting antigens to dendritic cells (DCs) is a strategy to improve vaccine efficacy. We have previously shown that targeting the Influenza antigen Hemagglutinin (HA) to the receptor 
Xcr1 on cross-presenting DCs (conventional DC1) using the chemokine Xcl1 induces protective immune responses in mice. A human homologue of this receptor has been identified 
and suggested to be a good marker for the cDC1 subset in humans, indicating that the approach is transferable.
Here, we have vaccinated BALB/c mice with vaccine molecules containing the human homologues of murine Xcl1, hXCL1 and hXCL2, as targeting units, and HA from mouse adapted 
PR8 Influenza virus as antigen. Our results show that the targeting effects seen with mXcl1, such as rapid T cell responses, preferential induction of IgG2a antibodies and protection 
against a lethal dose of Influenza virus, were conserved when using hXCL1 and hXCL2. Surprisingly, targeting with hXCL1 and hXCL2 gave better long-term protection compared to 
mXcl1, suggesting qualitative differences in the immune responses. Further characterization revealed that, compared to mXcl1, hXCL1 and hXCL2 gave significantly higher antibody 
titers, higher numbers of antibody secreting cells in bone marrow and, in contrast to mXcl1, induced production of neutralizing antibodies. In accordance with these observations, 
naïve mice receiving serum from hXCL1- or hXCL2-vaccinated mice were protected against Influenza virus challenge. We believe these promising results warrant further studies of 
hXCL1- and hXCL2-targeting towards a human setting

P.D.11.09
Induction of massive antigen-specific CD8+ T cell cytotoxicity by targeting of antigen into XCR1+ DC combined with potent amplification regimes

Y. Yang, E. Hartung, A. Jäkel, N. Reeg, S. Gurka, H. W. Mages, R. A. Kroczek; 
Robert Koch-Institute, Berlin, Germany.

Current vaccines do not induce potent CD8+ T cell cytotoxicity. We have recently shown that the chemokine receptor XCR1 is selectively expressed on cross-presenting dendritic 
cells (DC), the key players in the induction of CD8+ T cell cytotoxicity. We targeted antigen into these XCR1+ DC by employing an antibody to XCR1 or by utilizing the specific 
chemokine ligand XCL1 together with suitable adjuvants (Hartung et al., J Immunol 194 (2015) 1069). We now report further significant improvements. Using a non-viral amplification 
regime (ADAS), the level of antigen-specific CD8+ T cells can be raised to around 20% of all T cells within few days. Another level of amplification (giving up to 70% of all CD8+ T 
cells) is achieved with further administration of complexed IL 2. These expanded CD8+ T cells (highly activated, granzyme B and perforin positive) efficiently eradicate established 
transplanted tumors. These studies were extended to other antigens and assay modes. Immunization of the CD8+ T cell compartment with the nucleoprotein (NP) of influenza, 
followed by the amplification steps described, fully protected mice from a 10xLD50 infection with the PR8 influenza strain. We have also observed that our immunization protocol 
induces CD8 memory T cells which can again be quickly re-amplified to a level of 50% using the ADAS procedure. We are about to immunize Rhesus macaques with the GAG protein of 
simian immunodeficiency virus in order to test the efficacy and safety of the procedure in a non-human primate model before translating it to the human.

P.D.11.10
Diphtheria toxoid (Diph)-, tetanus toxoid (Tet)-, and Pneumococcus (PCP)-, Haemophilus influenzae type b (Hib) specific IgG levels in healthy subjects and in patients with 
immunodeficiency in hungary

Z. Szabó1, A. Kulcsár2, I. Csürke3, E. Galbicsek4, N. Hartvig1, Á. Kalmár5, É. Karászi2, G. Kriván2, B. Mosdósi6, É. Rimanóczy4, J. Simon1, M. Szolnoky7, L. Tímár2,4, K. Miklós1; 
1HDF MC Military Hospital, Budapest, Hungary, 2United St Istvan and St Laszlo Hospital, Budapest, Hungary, 3Jósa András Teaching Hospital, Nyíregyháza, Hungary, 4Heim Pál Children’s 
Hospital, Budapest, Hungary, 5St John’s Hospital, Budapest, Hungary, 6University of Pécs, Clinical Center, Department of Pediatrics, Pécs, Hungary, 7St John’s Hospital, Budapest, Budapest, 
Hungary.

Characterization of antibody response caused by vaccination is important in the care of patients with immunodeficiency. For this the most useful method is to determine the levels of 
pathogen-specific IgGs. The aim of our work was to measure levels of pathogen-specific IgGs in healthy donors and patients with primary and secondary immunodeficiency in order to 
ensure that patients may get protective immune-response, and the underlying immunological processes would be uncovered.
Samples of 101 healthy individuals (41 adults and 60 children) and 475 patients with primary or secondary immunodeficiency were analyzed. The pathogen-specific serum IgG levels 
were determined by ELISA method (The Binding Site).
In accordance with tetanus toxoid immunogenicity, we found in healthy subjects the tetanus IgG level was higher than diphtheria IgG (96%). Surprisingly in patients’ group 20% of 
diphtheria IgG was higher.
The Hib IgG levels of healthy subjects separated into two distinct groups: a group of lower Hib IgG (80%) and a group of higher (20%) IgG level.
Higher diphtheria IgG level in patients raises the possibility of the booster effect of the conjugate polysaccharide vaccines via diphtheria toxoid carrier-proteins, but it may caused by 
the altered immune function.
In Hungary, because of the vaccination with Hib conjugate vaccines, the invasive Hib infections underwent a significant reduction, suggesting that the group with lower IgG level also 
protected even indirectly. The group with high IgG level may be a “hyper-responder” group.
Further studies warranted to support the utilization of our proposal, in the form of personalized immunization protocol.

P.D.11.11
A cationic micelle carrier improves vaccination outcomes against unmodified whole protein antigen

C. E. Brubaker1, V. Panagiotou1, J. A. Hubbell1,2; 
1Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland, 2University of Chicago, Chicago, IL, United States.

Introduction: Nanoparticulate carriers represent powerful vaccination platforms, combining antigen and adjuvant delivery to sites of immune surveillance. Utilizing charge as 
a nanomaterial design parameter, we developed a vaccination platform that avoids covalent modification of the whole protein antigen. Under biological conditions, the model 
antigen ovalbumin (OVA) is negatively charged (isoelectric point = 4.6), while structural phosphate groups impart negative charge to TLR ligands and model adjuvants CpG-B and 
monophosphoryl lipid A (MPLA). An inherently cationic micelle nanomaterial mediates electrostatic aggregation of vaccine components, assembling the delivery platform without 
covalent modification.
Methods: Cationic micelles were prepared from oligoarginine-conjugated PEG44-PPS15 block copolymer, in the presence of MPLA. Subsequently, CpG-B and OVA were added to 
micelle/MPLA constructs to generate the aggregate vaccination platform. CryoTEM and dynamic light scattering elucidated particle size and sphericity. Zeta potential measurement 
quantitated particle charge. Female C57BL6/J mice underwent a 35-day vaccination study composed of the prime (day 0) and two boost events (day 14 and 28). On day 21 and 35, 
antigen-specific CD8+ T cell phenotype was analyzed by flow cytometry. Day 35 IgG serum titers were detected by ELISA.
Results: Doubly-adjuvanted OVA-presenting micelles activated cellular response to vaccination, with 95% of blood-derived antigen-specific CD8+ T cells displaying activated 
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phenotype (CD44+ CD62L-) on day 21. On day 35, 54% of lymph node-derived and 91% of spleen-derived antigen-specific CD8+ T cells showed activated phenotype. Humoral 
response to vaccination highlighted benefits of the nanocarrier platform, with doubly-adjuvanted OVA-presenting micelles yielding higher antibody titers compared to carrier-free 
controls.

P.D.11.12
Recombinant adeno-vaccine expressing enterovirus 71-like particles against hand, foot, and mouth disease

Y. Tsou1,2, Y. Lin1, H. Shao1,2, S. Yu1, S. Wu3, H. Lin1, C. Liu1, C. Huang1, P. Chong1,4, Y. Chow1,4; 
1Institute of Infectious Disease and Vaccinology, NHRI, Zhunan, Miaoli County, Taiwan, 2Graduate Program of Biotechnology in Medicine, Institute of Molecular and Cellular Biology, 
NTHU, Hsinchu, Taiwan, 3Institute of Oral Medicine, National Cheng Kung University College of Medicine and Hospital, Tainan, Taiwan, 4Graduate Institute of Immunology, China Medical 
University, Taichung, Taiwan.

Introduction: Enterovirus 71 (EV71) and coxsackieviruses (CV) are the major causative agents of hand, foot and mouth disease (HFMD). There is not currently a vaccine available 
against HFMD, even though a newly developed formalin-inactivated EV71 (FI-EV71) vaccine has been tested in clinical trial and has shown efficacy against EV71.
Materials and Methods: A recombinant adenovirus Ad-EVVLP (with the EV71 P1 and 3CD genes) have designed and genetically engineered that inserted into the E1/E3-deleted 
adenoviral genome. The hSCARB2 transgenic (hSCARB2-Tg) mice were used for immunogenicity studies.
Results: Ad-EVVLP were produced in HEK-293A cells. In addition to Ad-EVVLP particles, virus-like particles (VLPs) formed from the physical association of EV71 capsid proteins, VP0, 
VP1, and VP3 expressed from P1 gene products. They were digested by 3CD protease and confirmed to be produced by Ad-EVVLP-producing cells, as determined using transmission 
electron microscopy and western blotting. Mouse immunogenicity studies showed that Ad-EVVLP-immunized antisera neutralized the EV71 B4 and C2 genotypes. Activation of VLP-
specific CD4+ and CD8+/IFN-γ T cells associated with Th1/Th2-balanced IFN-γ, IL-17, IL-4, and IL-13 was induced. The antiviral immunity against EV71 was clearly demonstrated in mice 
vaccinated with Ad-EVVLP in a hSCARB2 transgenic (hSCARB2-Tg) mouse challenge model.
Conclusions: Ad-EVVLP-vaccinated mice were 100% protected and demonstrated reduced viral load in both the CNS and muscle tissues. Ad-EVVLP successfully induced anti-CVA16 
immunities. These results suggest that Ad-EVVLP can enhance neutralizing antibody and protective cellular immune responses to prevent EV71 infection and cellular immune 
responses against CV infection.

P.D.11.13
Design of a vaccine made of a synthetic gene composed by T cell epitopes of putative proteins of Rhipicephalus microplus ticks

A. Fisch, I. K. Santos, S. R. Maruyama, E. Anatriello, B. R. Ferreira; 
Universidade de São Paulo, Ribeirão Preto, Brazil.

Introduction: Ticks are important vectors for disease transmission to humans and animals, promoting significant losses in bovine production, and being a concern to veterinary 
pharmaceutical industry and pet owners. The single-antigen vaccines currently available depict variable protection outcomes and short lasting immunological memory. Due to the 
great complexity of tick-infestation process, multi-component vaccines may be more effective to avoid tick infestations.
Materials and Methods: To achieve this vaccine, we selected six putative antigens of Rhiphicephalus microplus: (1) cement protein, (2) immunoglobulin binding protein, (3) 
metalloprotease, (4) lipocalin, (5) thrombin inhibitor, and (6) TLR-4 antagonist. We seek after MHC II epitopes for 15 human HLA and 3 mice H2 alleles using Consensus and 
NetMHCIIpan algorithms provided at IEDB free-web server. Next, we identified the most immunogenic regions within protein sequences (rank <30%) and used them to build a 
single gene containing the regions connected to each other by EAAAK sequences. A six-histidine tag was added at the n-terminal position of the final sequence. physico-chemical 
parameters was determined according to Expasy’s ProtParam.
Results: We selected fragments within those six protein sequences. The final fused protein contained 754aa, predicted molecular weight of 82.36 kDa, pI of 9.04 and estimated half-life 
in E. coli greater than 10 h in vivo.
Conclusion: The synthetic gene designed contains the highest immunogenic predicted regions of the six putative antigens fused in a unique sequence. This construct could be used as 
a recombinant vaccine to dogs and bovines, providing high protection against tick infestations.

P.D.11.14
Immunogenicity and protective efficacy of a novel vaccine candidate against tuberculosis based on recombinant BCG

C. C. Santos1,2, I. P. Nascimento1, D. Rodriguez1, L. C. Leite1; 
1Instituto Butantan, São Paulo, Brazil, 2Programa de pós-graduação interunidades em biotecnologia – USP-IB-IPT, São Paulo, Brazil.

Introduction: Tuberculosis (TB) continues to cause an alarming number of 1.4 million deaths per year. The only currently available vaccine, Mycobacterium bovis Bacille Calmette-
Guérin (BCG), has shown controversial results on its protective efficacy. In this sense, the aim of this study was to characterize the kinetics of the immune response elicited by a 
vaccine candidate against TB based on recombinant BCG expressing the non-toxic mutant of E. coli heat labile enterotoxin (rBCG-LTAK63). We evaluated the acquired immune 
response induced by the rBCG-LTAK63 along the course of infection.
Materials and Methods: Female BALB/c mice were immunized subcutaneously with BCG or rBCG-LTAK63 and 90 days after immunization challenged by the intratracheal route with 
Mycobacterium tuberculosis H37Rv. The lung samples were collected at different periods after the challenge. The cellular immune response was evaluated using flow cytometry. To 
evaluate protection we evaluated the CFU recovery from the lungs.
Results: The results showed that rBCG-LTAK63 induces a higher number of CD4+ and CD8+ T cells in the lungs of animals over the 30 days of infection, particularly a significant 
increase in polyfunctional CD4+ IL-2+ TNF-α+ T cells on the 15th day. This correlated with a superior protection leading to reduction in bacterial burden 30 days after infection.
Conclusion: We observed a superior vaccine efficacy of rBCG-LTAK63 as compared with parental BCG and the cellular immune response indicated that a cellular cytokine response of 
CD4+ and CD8+ T cells may be important for the vaccine protective efficacy.
Supported by FAPESP.

P.D.11.15
Photochemical internalization as novel vaccination technology to enhance antigen-specific CD8+ T cell responses

M. Haug1,2, H. Ibrahim1,2, G. Brede2, T. H. Flo1,2, A. Høgset3, Ø. Halaas2; 
1Centre of Molecular Inflammation Research (CEMIR), NTNU, Trondheim, Norway, 2Department of Cancer Research and Molecular Medicine (IKM), Trondheim, Norway, 3PCI Biotech AS, 
Lysaker, Norway.

Development of more effective vaccines against certain infectious diseases as well as cancers may in addition to CD4+ T cell activation require enhanced CD8+ cytotoxic T 
lymphocytes (CTLs) activation by the vaccine. But this has been difficult to achieve with today’s vaccination technologies. The aim of this study was to investigate if photochemical 
internalization (PCI) can be used as novel vaccination technology to increase antigen-specific CD8+ CTL responses.
PCI is a technology to release endocytosed material into the cytosol of cells. The technology is based on the use of photosensitizers locating in the membrane of endocytic vesicles. 
Subsequent activation by light induces formation of reactive oxygen species causing rupture of the endocytic vesicles and release of the content into the cytosol.
We found that PCI technology could effectively re-localize endocytosed antigens from endosomes to the cytosol in APCs, thereby making the antigens accessible for cross-
presentation by the MHC class I presentation machinery. Antigen-delivery using PCI led in vitro to enhanced MHC class I antigen-presentation on the surface of APCs and 
subsequently increased activation of antigen-specific CTLs. The therapeutic potential of PCI for vaccination was confirmed in vivo by successfully inducing antigens-specific CTL 
responses in C57BL/6 wild-type mice.
PCI may thus provide a novel vaccination technology to substantially improve the potential of vaccines to trigger CD8+ CTL activation. The technique may enable the development of 
more effective vaccines against pathogens as well as to realization of therapeutic cancer vaccination.

P.D.11.16
Intradermal injection of antibodies against lectin receptors targets defined subsets of dendritic cells in human skin

S. Schaffenrath1,2, C. H. Tripp, D. Reider, B. del Frari, G. Djedovic, S. Ebner, N. Romani, P. Stoitzner; 
1Innsbruck Medical University, Innsbruck, Austria, 2Oncotyrol – Center for Personalized Cancer Medicine, Innsbruck, Austria.

Dendritic cells (DC) are essential for the induction of primary immune responses, and hence prime targets for cancer immunotherapy. Skin DC express C-type lectin receptors for 
recognition and binding of pathogen-derived antigens. Langerhans cells (LC) express the receptor Langerin/CD207, whereas DEC-205/CD205 is mainly expressed by dermal DC and 
at low levels also on LC. We tested an ex vivo approach for targeting DC in situ with monoclonal antibodies (mAb) against Langerin and DEC-205. The targeting mAbs were injected 
intradermally into human skin explants. Corresponding to the expression patterns of these lectin receptors in skin DC, anti-Langerin mAb was detected exclusively in epidermal LC 
and DEC-205 mainly in CD1a+/CD14- dermal DC. Migratory skin DC carried targeting mAb from skin explants into the culture medium. In contrast to the very selective transport 
of anti-Langerin mAb by LC, anti-DEC-205 mAb was more broadly distributed in all skin DC subsets except CD163+ macrophages. Since effective vaccination requires the addition 
of adjuvant we co-administered the TLR-3 ligand poly I:C. This enhanced uptake of DEC-205 mAb by all skin DC subsets, whereas Langerin targeting was unchanged. Human anti-
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human anti-DEC-205 mAb (Celldex Therapeutics) showed identical binding patterns. Our findings demonstrate that LC can be preferentially targeted by Langerin mAb, in contrast 
DEC-205 mAb can be incoporated by all skin DC subset. The efficacy of DEC-205 targeting can be boosted by poly I:C. Cancer vaccines consisting of tumor-antigen / anti-DC antibody 
conjugates may ultimately reveal their full therapeutic potential in the presence of modern checkpoint inhibitors.

P.D.11.17
The role of immune cells and cytokines in vaccine-induced protection against gastric Helicobacter pylori infection

L. S. Ottsjö1, R. Malefyt2, A. K. Walduck3, S. Raghavan1; 
1Microbiology and Immunology, Gothenburg, Sweden, 2Department of Immunology, Merck Pharmaceuticals, CA, United States, 3RMIT University, Melbourne, Australia.

The aim of the project was to evaluate mechanisms of vaccine-induced protection against H. pylori infection. In particular, to elucidate the role of cytokines induced by vaccination 
in promoting a protective or pathogenic immune responses in the stomach. Using gene knockout mice and neutralizing antibodies, the impact of cytokines IFNγ and IL-17A on the 
bacterial load, immune responses and gastric inflammation was addressed. We report that after sublingual vaccination, IFNγ gene knockout (IFNγ-/-) mice were protected against 
H. pylori infection and had elevated IL-17A production and lower inflammation scores in the stomach compared to vaccinated wild-type mice. Furthermore, neutralization of IL-17A 
in sublingually vaccinated IFNγ-/- mice totally abrogated protection against H. pylori infection. We next examined the mechanisms for induction and maintenance of IL-17A after 
sublingual vaccination by studying the role of cytokines IL-1β and IL-23. Our results show that after sublingual vaccination with H. pylori antigens and cholera toxin, IL-23p19-/- 
mice, but not IL-1RI-/- mice were protected against H. pylori infection. Gastric IL-17A responses could not be induced after challenge in the absence of IL-1 signaling, but could be 
maintained in the absence of IL-23. In summary, we report that IL-17A is important in reducing the bacterial load on the stomach of vaccinated mice which is dependent on intact IL-1 
signaling, while IFNγ may promote inflammation. Based on our results, mechanisms of vaccine-induced protection against H. pylori infection and the role of specific cytokines and 
immune cell infiltration to the gastric mucosa will be discussed.

P.D.11.18
Mucosal delivery of novel secreted proteins that protect against infection by the parasitic nematode Trichinella spiralis

A. Taccogna1, T. Lamb2, M. Selkirk3, D. Guiliano1; 
1Univerisity of East London, London, United Kingdom, 2Emory University, Atlanta, GA, United States, 3Imperial College London, London, United Kingdom.

Trichinella spiralis is one of the most widely distributed nematode parasite which infects a variety of mammal host, including humans, using the intestinal mucosa as site of entry and 
colonising skeletal muscles. Protective immunity can be developed after vaccination with secreted products derived from the infectious stage of the parasite (muscle stage larvae 
(SML). Using a combination of transcriptomic and proteomic approaches, we have identified two novel low molecular weight proteins (SML-4 and 5). Immunohistochemical studies 
have found they are localized to the parasite stichosome, indicating a potential role in invasion and establishment in the host’s intestinal epithelium. Vaccination of mice with these 
proteins confers protection against subsequent challenge infections. However, we wish to improve our vaccination regime moving away from parenteral vaccination which often 
fails to induce adequate mucosal immune responses. Therefore, we are currently developing the probiotic yeast Saccharomyces boulardii into a novel vehicle for the oral delivery 
of subunit vaccines to the gastrointestinal mucosa. We have previously shown that S. boulardii resists harsh conditions of the stomach and is taken up by intestinal immune sites 
(Peyer’s patches). We are currently exploring if the yeast are phagocytised by antigen-presenting cells and can stimulate mucosal immune responses. For our vaccination experiments, 
genetically modified S.boulardii expressing the T.spiralis antigens, will be orally administered to study whether it can induce antigen-specific protective immune responses. If 
effective, this platform has the potential to offer a number advantages over conventional needle-stick vaccines. These include inexpensive production, versatility and improved ease 
of administration.

P.D.11.19
Polybacterial sublingual vaccines in actively immunosuppressed patients with systemic autoimmune disease

J. Ochoa Grullón1, G. Candelas2, C. Morado2, M. Núñez-Beltrán1, A. Comins-Boo1, J. Jover2, S. Sánchez-Ramón1; 
1Department of Clinical Immunology, Hospital Clínico San Carlos, Madrid, Spain, 2Department of Rheumatology, Hospital Clínico San Carlos, Madrid, Spain.

Introduction: New biological therapies for Systemic Autoimmune Diseases (SAD) increase the risk of infections and the antibiotics prescriptions with a potential raise of bacterial 
resistance. The aim of this study is to evaluate the benefit of new personalized polybacterial sublingual vaccines in SAD patients with recurrent infections.
Methods: A retrospective observational study in SAD cohort patients with recurrent respiratory tract infections (RRTI) and recurrent urinary tract infections (RUTI) were evaluated. 
They all underwent immunization with sublingual polyvalent preparation (Bactek®) that has shown a decreased in the number, severity and duration of infections. Immunological 
evaluation was performed at baseline and at the end of immunization, including those parameters: IgG, IgA, and IgM levels, IgG1 and IgG2 subclasses, antibodies specific responses 
and B and T cell subsets.
Results: Sixteen patients (mean age 61.9±17.8; 13 women and 3 men) were studied: 62.5% (n=10) with rheumatoid arthritis, 6.25 % (n=1) ankylosing spondylitis, 6.25 % (n=1) psoriatic 
arthritis, 6.25 % (n = 1) MCTD and 18, 75% (n=3) with SLE. All patients had immunosuppressive therapies and 7 of them DMARDs associated with biologics. Our preliminary results 
show a decrease in RRTI and RUTI at 6-months (from 2 to 15 episodes at baseline towards 1 to 6 episodes at 6-mo)
Conclusions: This is the first report of the use of personalized sublingual vaccines in patients with SAD on active immunosuppression. Our previous results seem to be promising in 
these patients, reducing the infections rates avoiding chronic use of antibiotics and subsequent resistance.

P.D.11.20
Particulate form of antigen and routes of immunization drive the magnitude and quality of HIV-specific mucosal immune responses in mice

T. L. Vazquez1, L. Torrieri-Dramard1, F. Pitoiset2, B. Levacher1, J. Vigneron1, F. Brimaud1, D. Klatzmann2, B. Bellier2; 
1UPMC - INSERM U959, Paris, France, 2UPMC - INSERM U959 - CIC-BTi GHPS, Paris, France.

Despite considerable efforts, the development of a successful HIV vaccine remains challenging. Here, we investigated the influence of particulate form of antigen and the route of 
administration in the induction of HIV-specific mucosal immune responses. We evaluated the immunogenicity of HIV-gp140 antigen expressed as proteins or recombinant VLPs and 
compared different mucosal and parenteral routes of immunization, or their association in prime-boost strategies.
We show that the particulate form of antigen and route of immunization are critical factors governing the vaccine efficacy. We observed after IN administration that DNA 
vaccines displaying HIV-gp140 onto VLPs (pVLP) induced higher levels of mucosal immune responses than standard DNA. Similarly, mucosal boosting using VLPs improved T-cell 
multifunctionality at systemic and mucosal levels as compared to proteins.
When mucosal and parenteral immunizations were compared, we show that IgA and IgA-secreting cells were induced in mucosal tissues in mice primed with pVLPs by IN route but 
not by ID. We also compared IVag and IRec VLP boosts after IN pVLP primes and demonstrated that both increased antigen-specific T- and B-cell responses in systemic and local 
compartments, notably HIV-specific IgA-secreting cells at the immunization’s mucosa.
Moreover, by combining both the particulate form and mucosal routes in prime-boost strategy we observed long-lasting HIV-specific humoral immune response characterized by high 
avidity antibodies.
Taken together, our results showed the importance of the particulate form of antigens, such as VLPs, and the interest of mucosal routes of immunization to improve local immune 
responses.

P.D.11.21
Gut homing response as a marker of mucosal immunity to oral vaccines

A. Dey1, A. Sinha2, R. K. Nandy2, S. Kanungo2, D. R. Kim1, T. F. Weirzba1, W. A. Petri3, C. Czerkinsky4; 
1International Vaccine Institute, Seoul, Korea, Republic of, 2National Institute of Cholera and Enteric Diseases, Kolkata, India, 3University of Virginia, Charlottesville, VA, United States, 
4INSERM University of Nice, Nice, France.

Background- Oral polio vaccine (OPV) and rotavirus vaccines are less effective in children in the developing world. The reasons for poor response to these oral vaccines are not well 
understood.
Aim- Investigate the role of mucosal immunity to oral vaccines in childrens, in India.
Material and Methods- The whole blood ELISPOT assay was used for simultaneous detection of mucosal derived gut homing IgA producing antibody secreting cells(ASCs) expressing 
mucosal integrin α4β7 against poliovirus and rotavirus. Total ASC response to polio and rotavirus vaccines was also measured. Systemic immune responses were measured by 
detection of polio neutralizing antibody titers and anti-rota IgA antibodies in Plasma. Further virus excretion was also measured.
Result and Conclusion- Our preliminary finding suggests that only 39.9% of the children’s response to Rotarix vaccine. Similarly only 40% children respond to OPV. Children with 
malnutrition had significantly lower Polio type 1 and type 3 ASCs response compare to healthy infants. A significant association was found between ELISPOT total IgA and/or IgG ASC 
responses and serum neutralizing titers for poliovirus type 1, 2, 3 (p<0.001). A significant association was observed between virus excretion and ELISPOT α4β7+ IgA and/or IgG ASC 
responses for to poliovirus type 3; however, only a weak association was found for type 1 poliovirus. 
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For rotavirus vaccine week association was observed. The data suggest poor mucosal response to oral vaccines in childrens. Our results also suggest that virus-specific blood ASC, 
especially for type 3 poliovirus can serve as surrogate of humoral and mucosal immunity after vaccination.

P.D.11.22
Development of a magnetic bead based method to probe salivary humoral immune responses to oral consortia

T. Madhwani, A. J. McBain; 
School of Pharmacy and Pharmaceutical Sciences, University of Manchester, Greater Manchester, United Kingdom.

The composition of the oral microbiota is influenced by a number of factors including growth substrates of endogenous and dietary origin, mechanical forces and the innate and 
adaptive immune system. The effect of humoral immunity on the composition of the oral microbiota is poorly understood, in part due to lack of simple and robust systems for 
investigating interactions between salivary immunoglobulins and oral microbial consortia. Here, we present proof-of-principle for a magnetic bead based method for separation 
of salivary immunoglobulin targeted consortia from human saliva. Saliva of healthy human volunteers (n=6) was separated into microbial and immunoglobulin fractions. Salivary 
consortia were exposed to immunoglobulin fraction of self and non-self origin. Immunoglobulin-coated bacteria were magnetically separated from saliva using anti-human 
immunoglobulin (IgA/IgG) magnetic beads. Eubacterial DNA profiles were analysed by DNA sequencing and MDS. Microbial profiles differed significantly between individuals 
(p≤0.001); and; for antibody-selected consortia, according to antibody origin (p≤0.001), but not isotype (p=0.2). Antibody-selected consortia were significantly less diverse (p≤0.05) 
than the saliva from which they were derived. Further development of this system may provide insights into the relationship between commensals and the host immune system.

P.D.11.23
Switching the sole CH1 domain of an antibody impacts antigen recognition and function

D. Tudor1,2,3, M. Kamassi1,2,3, D. David1,2,3, P. Tuffery4, M. Bomsel1,2,3; 
1Mucosal Entry of HIV-1 and Mucosal Immunity, Infection, Immunity, Inflammation Department, Cochin Institute, Université Paris Descartes, Paris, France, 2CNRS (UMR 8104), Paris, 
France, 3INSERM, U1016, Paris, France, 4Molécules Thérapeutiques in silico (MTi), INSERM UMR S973 and RPBS, Université Paris Diderot, Paris, France.

The conventional view that only the variable regions contribute to antigen recognition contrasts with recent findings. Indeed, antigen binding, as well as the structure of the variable 
domains, may be influenced by changes in the constant domains. We already have shown that the epitopes recognized by two anti-HIV-1 IgG1 and IgA2 antibodies with identical 
variable domains are only partially overlapping (Tudor et al, 2012) resulting in isotype-specific antiviral function and functional synergy.
We now evaluate directly the impact of the sole CH1 domain in antigen binding and function by studying Fabs lacking the Fc (CH1/CH2) regions. Hence, we used mucosal anti-HIV-1 
IgA1-Fabs derived from highly HIV-exposed persistently seronegative individuals (Tudor et al, Mucosal Immunol, 2009) and constructed corresponding IgG1-Fabs. Compared to IgG1-
Fabs, IgA1-Fabs had higher affinity for HIV-1 envelope gp41 subunit. Functionally, IgA1-Fabs neutralized more robustly CD4+T-cell clade-B and A-HIV-1 infection, and HIV-1 transfer 
from Langerhans to CD4+T-cells. Epitope mapping performed by random peptide library screening and in-silico docking on gp41-envelope indicated that the Fabs as IgA1 and IgG1 
recognized distinct 3-Dimensional-epitopes.
Altogether these results demonstrate that antibody epitope specificity/affinity and functional activities are directly shaped by the CH1 domain of the antibody, independently of the 
Fc region.
Translating these results from basic immunology to therapeutical approaches, it indicates that protective mucosal IgA and IgG are most likely induced by different antigens. This 
should be taken into account in the design of vaccines aiming at inducing sterilizing immunity against pathogens, such as HIV-1.

P.D.11.24
Expression Profile of Human Fc Receptors in Mucosal Tissue: implications for antibody-dependent cellular effector functions targeting HIV-1 transmission

H. M. Cheeseman, D. F. King, A. B. Evans, P. Ziprin, R. J. Shattock; 
Imperial College London, London, United Kingdom.

Introduction: The Thai RV144 HIV-1 vaccine trial, which yielded a partial efficacy of 31.2%, has been correlated with Antibody-dependent Cellular Cytotoxicity (ADCC) mediated by 
non-neutralizing antibodies targeting the V1V2 region of the HIV-1 envelope. This has led to speculation that ADCC and other antibody-dependent cellular effector functions might 
provide an important defense against mucosal acquisition of HIV-1 infection. However, the ability of antibody-dependent cellular effector mechanisms to impact on early mucosal 
transmission events will depend on a variety of parameters including effector cell type, frequency, the class of Fc-Receptor (FcR) expressed and the number of FcR per cell.
Materials & Methods: We used multi-coloured flow cytometry to characterize and compare the frequency and phenotype of IgG (CD16 [FcγRIII], CD32 [FcγRII] and CD64 [FcγRI]), IgA 
(CD89 [FcαR]) and IgE (CD23 [FcεRII]) receptor expression on effector cells within male and female genital mucosal tissue, colorectal tissue and PBMC.
Results: The frequency of FcR expression on CD14+ monocytic cells and myeloid dendritic cells were similar across the three mucosal tissue compartments, but significantly lower 
when compared to the FcR expression profile in PBMC, with many cells negative for all FcRs. Of the three tissues tested, colorectal tissue had the highest number of FcR positive 
effector cells.
Conclusions: The results show that immune cells of mucosal tissue are phenotypically different when compared to those found in the periphery, which may have important 
implications for the potential of antibody-dependent cellular effector mechanisms to impact on HIV-1 mucosal transmission events.

P.D.12 Vaccines & Veterinary Immunology - Part 2

P.D.12.01
Immunological profile in rabbits experimentally infected with different antigenic variants of RHD (rabbit haemorrhagic disease) virus

P. Niedzwiedzka-Rystwej, B. Tokarz-Deptula, W. M. Deptuła; 
University of Szczecin, Szczecin, Poland.

Introduction: In recent years among RHDV strains more antigenic variants - RHDVa have been reported, which are antigenically and genetically different from classic RHDV strains 
and cause higher mortality in infected animals but have never been immunologically studied. Therefore the aim was to evaluate natural and adaptive immunity and apoptosis of 
peripheral blood granulocytes and lymphocytes in rabbits experimentally infected with 6 (Vt97, Triptis, Hartmannsdorf, Pv97, 9905, 72V/2003) RHDVa.
Materials and methods: The study was performed on 120 mixed breed rabbits, weighting 3,2-4,2 kg and included parameters of natural immunity - PMN cell adherence and 
absorbing capacity, spontaneous, stimulated and spectrophotometric NBT test, stimulation index, spontaneous and stimulated metabolic activity coefficient of neutrophils and 
myeloperoxidase activity and lysozyme concentration and activity index. In adaptive immunity percentage of lymphocytes T CD5+, CD4+, CD8+, CD25+ and B CD19+ have been 
measured. Flow cytometric analysis of percentage of apoptotic granulocytes and lymphocytes in peripheral blood of infected rabbits was also performed.
Results: Mainly decrease in parameters of natural immunity has been observed, but differing in intensity and time of changes. Increase in parameters of adaptive immunity was 
obtained, excluding Pv97. Process of apoptosis was activated in all studied strains as early as in 8 h p.i. and lasted until 24-36 h p.i., being more intensive in granulocytes.
Conclusions: Studied showed that RHDVa cause differentiated immunity response mainly in natural immunity and apoptosis of granulocytes, thus their immunogenicity should be 
included in terminology of antigenic variant.

P.D.12.02
Sodium octanoate improves the innate immune response of bovine mammary epithelial cells during Staphylococcus aureus internalization via TLR2

N. Alva-Murillo, I. Medina-Estrada, A. Ochoa-Zarzosa, J. E. López-Meza; 
Universidad Michoacana, Facultad de Medicina Veterinaria y Zootecnia, Morelia, Mexico.

Introduction: Bovine mammary epithelial cells (bMEC) contribute to mammary gland defense against invading pathogens, such as Staphylococcus aureus. This response is 
mediated by receptors, being TLR2 (interacting with CD36) the most relevant for S. aureus. In a previous report we showed that sodium octanoate (NaO, 1mM) inhibits the S. aureus 
internalization into bMEC and regulates the innate immune response (IIR). However, the underlying molecular mechanism has not been described, which was the aim of this study.
Materials and Methods: We performed blocking assay and flow cytometry with specific antibodies to evaluate the participation of TLR2 and CD36 in S. aureus internalization into 
bMEC modulated by NaO. The transcriptional factor (TF) activation and the gene expression (antimicrobial peptides, AP) were evaluated by a commercial microarray and qPCR, 
respectively.
Results: TLR2 is the only receptor involved in the reduction of S. aureus internalization by NaO (1 mM, 24 h), since when it was blocked we recovered less CFU (11%) in relation to 
unblocked cells. Additionally, NaO induced ~2 fold the membrane abundance (MA) of TLR2, but CD36 MA was not modified. On the other hand, NaO activated 7 transcriptional factor 
(TF) related to IIR (c-Myb, CBF, FAST-1, GAS/ISRE, AP-2, RXR/DR-1, Stat-3). However, S. aureus stimulation reverted this TF activation. Besides, this effect was related to the induction 
of mRNA expression of AP (LAP, BNBD4, BNBD10).
Conclusions: Our results suggest that NaO (1 mM) may activate bMEC via TLR2 and up-regulates IIR elements, which improves the response against invading pathogens.
Grant: CONACyT CB-2013-221363
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P.D.12.03
The porcine MHC - linked inheritance of particular SLA class I and class II haplotypes in purebred German Landrace pigs

U. Gimsa1, C. S. Ho2, S. E. Hammer3; 
1Institute of Behavioural Physiology, Leibniz Institute for Farm Animal Biology, Dummerstorf, Germany, 2Gift of Life Michigan, Histocompatibility Lab, Ann Arbor, MI, United States, 
3Institute of Immunology, University of Veterinary Medicine Vienna, Vienna, Austria.

Introduction: The porcine major histocompatibility complex (MHC) codes for the swine leukocyte antigens (SLA). Heterogeneous SLA allow for a wide panel of antigenic peptides 
to be bound and presented, thus influencing disease resistance and vaccine responsiveness. Due to the extensive polymorphic nature of SLA genes, accurate and sensitive typing 
methods are important for investigating their distribution in purebred resource populations and outbred pigs with diverse genetic backgrounds.
Materials and Methods: Blood and semen samples were collected from 141 purebred German Landrace pigs. Among them were 87 piglets and their parents. Genomic DNA of these 
141 animals was subjected to low-resolution SLA haplotyping using the PCR-sequence-specific primer technique for high-throughput screening.
Results: We found 22 class I and 11 class II haplotypes. Using pedigree information, we neither observed cross-overs between the class I and class II regions nor within the class I region. 
Moreover, we found that SLA class I haplotypes were inherited together with particular class II haplotypes in a linked fashion. Comparisons to other cohorts with published SLA 
haplotypes revealed that some of these haplotypes occur in pig populations of other breeds and other geographical distributions. While the low recombination frequency of SLA class 
I and II genes has been known for a long time, this is the first study demonstrating the occurrence of certain fixed SLA class I /class II haplotype combinations.
Conclusions: Future studies may show whether this linkage has developed as an adaptation to pathogen pressure or is merely a product of inbreeding within domesticated pigs.

P.D.12.04
Characterization of the local and systemic T-cell response to Swine Influenza A virus infections

S. C. Talker1, H. C. Koinig2, M. Stadler1, K. H. Mair1, I. M. Rodriguez-Gomez1, R. Graage2, B. Wöchtl2, A. Ladinig2, I. Hennig-Pauka2, R. Dürrwald3, A. Saalmüller1, W. Gerner1; 
1University of Veterinary Medicine Vienna, Institute of Immunology, Vienna, Austria, 2University of Veterinary Medicine Vienna, University Clinic for Swine, Vienna, Austria, 3Viral Vaccines, 
Business Unit Animal Health, IDT Biologika GmbH, Dessau-Roslau, Germany.

Introduction: Swine influenza A virus (FLUAVsw) infection of pigs causes an acute respiratory disease, which is rapidly controlled by the porcine immune system. However, the 
contribution of T cells to this protective immune response has been poorly investigated so far.
Materials and Methods: Thirty 10-week old pigs were intratracheally infected with an H1N2 FLUAVsw strain and lymphocytes were isolated from lungs, bronchial lymph nodes and 
blood at 4, 6, 9, 12, 15 and 42 days post infection. FLUAVsw-specific production of IFN-γ, TNF-α and IL-2 in T cells was analyzed by intracellular cytokine staining following in vitro 
restimulation with homologous virus.
Results: Infected pigs showed typical acute respiratory symptoms and cranioventral pneumonia but they recovered quickly within one week. A rise in FLUAVsw-specific T cells could 
be detected in lungs six days post infection, comprising mostly IFN-γ single and IFN-γ/TNF-α double producing CD4+ and CD8β+ T cells. At later time points, co-expression of all three 
cytokines was detectable within CD4+ T cells of all origins, but hardly ever within CD8β+ T cells. The highest frequencies of cytokine-producing FLUAVsw-specific T cells were detected 
in the lungs compared to other organs. FLUAVsw-specific CD4+ T cells were enriched in bronchial lymph nodes compared to peripheral blood, irrespective of the time point analyzed.
Conclusions: These data show that multifunctional but also single-cytokine producing FLUAVsw-specific T cells accumulate at the site of infection and support the hypothesis that T 
cells play an important role in a protective immune response to influenza infection in pigs.

P.D.12.05
Identification of CD3+NKp46+ porcine lymphocytes with NK-cell characteristics that are recruited to the lung during early influenza infection

K. H. Mair1, M. Stadler1, S. C. Talker1, H. Forberg-Fossum2, A. K. Storset3, A. Müllebner4, J. C. Duvigneau4, S. E. Hammer1, A. Saalmüller1, W. Gerner1; 
1Institute of Immunology, Department of Pathobiology, University of Veterinary Medicine Vienna, Vienna, Austria, 2Department of Laboratory Services, Norwegian Veterinary Institute, Oslo, 
Norway, 3Department of Food Safety and Infection Biology, Norwegian University of Life Sciences, Oslo, Norway, 4Institute of Medical Biochemistry, Department of Biomedical Sciences, 
University of Veterinary Medicine Vienna, Vienna, Austria.

Introduction: Recently, a lymphocyte population of NKp46+ cells that co-express CD3 was identified in swine. Due to the mixed NK-/T-cell phenotype we aimed to characterize these 
cells in more detail.
Materials and Methods: For phenotypic analyses of CD3+NKp46+ cells, lymphocytes isolated from blood, lymphatic and non-lymphatic organs of healthy 3-7 month old pigs were 
analyzed by flow cytometry. Functional properties of CD3+NKp46+ cells were assessed in proliferation assays, intracellular cytokine staining and killing assays against K562 cells. The 
role of these cells in the course of influenza infection was also analyzed.
Results: CD3+NKp46+ lymphocytes were present in low frequencies in blood, lymph nodes and spleen but were increased in non-lymphatic organs like liver and lung. The majority of 
CD3+NKp46+ cells co-expressed the CD8αβ heterodimer, displayed a NK-cell related phenotype (CD2+CD5-CD6-CD16+perforin+) and expressed mRNA of NKp30, NKp44 and NKG2D 
at similar levels as NK cells. CD3+NKp46+ lymphocytes produced IFN-γ and proliferated upon cytokine stimulation to a similar extent as NK cells and likewise were able to kill K562 
cells. Cross-linking of NKp46 or CD3 via antibodies led to degranulation of cells, indicating a functional signaling pathway of both receptors. Studies with pigs experimentally infected 
with influenza A (H1N1)pdm09 showed that CD3+NKp46+ lymphocytes decreased in blood of infected animals and accumulated in the lung in the early phase of infection.
Conclusions: Our data demonstrates that swine harbour a lymphocyte population with phenotypic properties of both, NK and T cells. The results from functional tests indicate a 
higher similarity to NK cells.

P.D.12.06
C-reactive protein in the blood serum of rabbits experimentally infected with five different strains of RHDV (rabbit haemorrhagic disease virus)

M. Malinowska, W. M. Deptuła, B. Tokarz-Deptuła; 
University of Szczecin, Szczecin, Poland.

Introduction: In understanding the pathogenesis of RHD (rabbit haemorrhagic disease), as well as pathogenic RHDV mechanism acute phase proteins (APP) may participate, which in 
rabbits were determined only in a few cases, and in rabbits infected with RHDV were not marked at all. APP may be one of the tools to improve diagnosis RHD - disease characterized 
by acute-phase reaction, but may also be an element in the diagnosis of viral infections in mammals. The aim of the study is to determine the dynamics of CRP concentration in serum 
of rabbits infected with five RHDV strains.
Material and Methods: Blood samples were collected from rabbits infected with RHDV: New Zealand - NZ, German - Dachswald, Dutch NL-1 NL-2, NL-3, and serum CRP concentration 
was determined by ELISA test (USCN Life Science). For every strain 10 animals was tested, in the control group there was 15 rabbits - 3 animals for each strain.
Results: Results showed that most of changes in CRP were recorded in strain NL-3 and NL 1, NL-2 Dachswald and NZ. Increases were recorded NL-1 (0-12h and 48-52h), NL-2 (24-48h 
and 56-60h), Dachswald (36-52h and 56-60h), NL-3 (12-24h), NZ (48-52h). Decreases were recorded in NL-3 (0-12h and 36-60h), NZ (36-48h and 52-60h), Dachswald (24-36h and 52-
56h), NL-2 (48-56h), NL-1 (52-60h).
Conclusion: The obtained changes in the concentration of CRP in 5 RHDV strains tested differ in intensity, but indicate involvement of this protein in this infection.

P.D.12.07
Changes in the expression of gene encoding the TLRs 2,3,4 and cytokines IL-6, IL-8, IFN-γ, TNF-α in peripheral blood leukocytes of rabbits infected with RHDV (haemorrhagic 
disease virus)

A. Trzeciak-Ryczek, B. Tokarz-Deptuła, W. M. Deptuła; 
University of Szczecin, Szczecin, Poland.

Introduction: Studies of TLRs in rabbit are very few but they aren’t noted in rabbit infected with RHDV (ssRNA, Caliciviridae). Furthermore, standard receptors for ssRNA viruses - 
markers TLR 7 and 8 in rabbits were reported to be absent and pseudogenized, respectively. Also studies of cytokines in rabbits infected with RHDV are not very common and neither 
of them address the expression of cytokines in peripheral blood leukocytes (PBL), which role in the pathogenesis of RHD is fundamental. Thus, the aim was to assess changes in the 
expression of genes encoding the TLRs 2,3,4 and cytokines IL-6, IL-8, IFN-γ, TNF-α in PBL in rabbits experimentally infected with RHD virus- strain 1042V.
Materials and methods: The analysis was performed with real-time PCR, and the results were analyzed by relative quantification method by Livak, using two reference genes (HPRT 
and β-actin). The study was performed on 16 rabbits (10 infected and 6 control) and the blood was sampled from ear’s marginal vein in “0” and then in 8,12,24,28,36,48,52.56,60h p.i.
Results: Studies have shown an increase in expression of the genes encoding only the TLR-3 and TLR-4, which occurred between 36 and 60h for TLR-3, and between 36 and 56h p.i. for 
TLR-4. Genes encoding cytokines have shown changes in all selected cytokines, except that for the genes encoding IL-6, IFN-γ, TNF-α increased expression was recorded between 36 
and 48h, and IL-18 between 36 and 60h experiment.
Conclusion: The results indicate a potential role of these factors in the pathogenesis of RHD.
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P.D.12.08
Immunological and genetic characteristics of European strains of RHD (Rabbit haemorrhagic Disease) virus

B. Hukowska-Szematowicz, B. Tokarz-Deptuła, W. M. Deptuła; 
University of Szczecin, Szczecin, Poland.

Introduction: From the moment of evidencing that the Rabbit Haemorrhagic Disease is caused by the RHD virus, studies continue on its biology, including immunology and genetics. 
The aim of the present study is to evaluate non-specific and specific cellular and humoral immunity in rabbits infected 16 European strains of RHDV, in order to identifity immunotypes 
and genetic evaluation (genetic variability, phylogenesis and phylodynamics) 21 European RHD strains.
Materials and methods: The studies were performed on 240 mixed-breed rabbits with 16 strains (V351, 1092V88, V558, 24V89, V411, V412, 104292, V562, 894V94, 1447V96, V561, 
Wika, 72V2003, 23704, 0104, 0501) RHDV. For genetic research 21 European strains of RHDV (V558, 1092V88, 118V89, 94V89, 24V89, V411, V412, 1600VM90, V562, 104292, V560, 
894V94, 948V94, V561, 1447V96, Wika, 72V2003, 1295V04, 23704, 0104, 0501) were used and tested for two genes -VP60 and RdRp.
Results: The assessment of immunological response in rabbits infected with European strains of RHDV differentiated three immunotypes (I-V351, 104292; II-23704, 0501, V558, 24V89, 
V561, V562, 0104, Wika, 1447V96, 72V2003; III-V411, 1092V88, 894V94, V412) among the analysed strains. The analysis of VP60 gene VP60 showed that the most variable are strains 
23704, 1092V88, 1295V04, 0104, and in the case of polymerase gene, this was 23704 strain.
Conclusions: The phylogenetic analysis performed on the basis of VP60 and polymerase genes revealed the allocation of the analysed strains in three genogroups. The analysis of 
phylodynamics revealed that RHDV strains could evolve already in the early 20th century.

P.D.12.09
Dietary administration of Verbascum speciosum enhances innate immune responses of rainbow trout, Oncorhynchus mykiss

M. Aghapour1, K. Nofouzi1, A. Ezazi1, A. Tukmechi2, N. Sheikhzadeh3, M. Akbari4; 
1Department of Pathobiology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Department of Pathobiology and Quality Control, Artemia and Aquatic 
Animals Research Institute, Urmia University, Urmia, Iran, Islamic Republic of, 3Department of Food Hygiene and Aquatic Animals, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, 
Iran, Islamic Republic of, 4Agricultural, Medical and Industrial Research School, Nuclear Science & Technology Research Institute, Karaj, Iran, Islamic Republic of.

Introduction: Verbascum Speciosum or showy mullein is a medicinal herb used in traditional folk medicine as an antibacterial and bronchodilator agent. In the present study, efficacy 
of dietary supplementation of V. speciosum in stimulating non-specific immune responses of rainbow trout was investigated.
Material and Method: Fishes (average weight: 10 g) were randomly assigned to four groups in triplicate. V. speciosum was supplemented at 40, 200 and 500 mg kgˉ¹ and fed to fishes 
for 40 and 55 days. For immune parameters tests, blood samples were collected from caudate arch of fishes and sera were separated. The serum lysozyme assay was based upon the 
turbidometric assay of Micrococcus lysodeikticus lysis. Alternative complement activity was examined based on the hemolysis of rabbit red blood cells. Serum total immunoglobulin 
was measured by Siwicki et al method. Hemagglutination assay of serum was carried out with chicken red blood cells and PBS as control.
Results: At the 40th day of feeding trial, results of serum samples demonstrated that dietary supplementation of V. speciosum at 200 mg kgˉ¹ significantly promoted lysozyme activity, 
complement and hamagglutination titre in accordance with control group. Enhancement of complement and hamagglutination titre extended to the end of feeding trial.
Conclusion: These results indicate that dietary administration of V. speciosum can substantially stimulates innate immune responses of rainbow trout and it may represent a new 
immunostimulant agent in farming fishes.

P.D.12.10
The role of IgA subtypes in infection by pathogenic vs. non-pathogenic forms of RHDV in the European rabbit

P. Sousa-Pereira1,2, T. Strive3,4, P. J. Eteves1,2,5, J. Abrantes1; 
1CIBIO, InBIO - Research Network in Biodiversity and Evolutionary Biology, Vairão, Portugal, 2Departamento de Biologia, Faculdade de Ciências da Universidade do Porto, Porto, Portugal, 
3Commonwealth Scientific and Industrial Research Organisation, Ecosystem Sciences Division, Canberra, Australia, 4Invasive Animals Cooperative Research Centre, University of Canberra, 
Canberra, Australia, 5CITS - Centro de Investigação em Tecnologias de Saúde, CESPU, Gandra, Portugal.

Introduction: In the last decades, the European rabbit (Oryctolagus cuniculus) populations have been severely affected by rabbit hemorrhagic disease (RHD) which is caused by the 
calicivirus rabbit hemorrhagic disease virus (RHDV). Adaptive immunity is critical for resistance against RHDV as resistant rabbits develop high titres of IgM, IgA and IgG. One of the 
most notable features in rabbits is the large number of IgA isotypes as 14 Calpha (Ca) genes exist. In order to determine if IgA isotypes are preferentially used in RHDV infection, we 
characterized the Ca genes expressed in three groups of rabbits: 1) infected with a non-pathogenic RHDV, 2) infected with a pathogenic RHDV, and 3) non-infected.
Material and methods: Following infection, animals were euthanized at days 4 and 14 post-infection and duodenum was collected for RNA extraction and cDNA synthesis. Ca 
transcripts were amplified by PCR using primers designed in conserved regions of rabbit Ca genes. Products were cloned and sequenced.
Results: Identification of the isotypes expressed was based on the CH1 domain and hinge region. Ca1, Ca9 and Ca12 were expressed in all rabbit groups, but no preferentially 
expression was detected in any of the groups. This suggests that IgA subtypes are not preferentially expressed in RHDV infection. However, a new Ca transcript was detected that was 
ubiquitously expressed in all groups of animals.
Conclusions: IgA subtypes are not preferentially expressed in infection by different RHDV forms. More studies will be conducted to evaluate differences in the IgA subtypes expression 
levels following RHDV infection.

P.D.12.11
Expression of a CD8αα homodimers on porcine NK cells and CD4+ T-cells

J. Weiss, C. Zabik, A. Saalmüller, W. Gerner, M. Patzl; 
University of Veterinary Medicine, Vienna, Austria.

Introduction: CD8 molecules on major histocompatibility complex (MHC)-I restricted CD8+ T cells consists of heterodimers of α and β chains. Both chains are type-I transmembrane 
proteins belonging to the immunoglobulin superfamily and are linked by inter-chain disulphide bonds. After antigen recognition by the T-cell receptor (TCR) CD8 interacts with non-
polymorphic parts of MHC-I, in stabilizing the binding of the TCR-peptide-MHC-I configuration. Besides this heterodimeric CD8 molecule in swine CD8α molecules are expressed on 
Natural killer (NK) cells characterized by CD8α and CD16 co-expression and lack of CD3 as well as on MHC-II restricted activated and memory CD4+ T cells showing the phenotype 
CD4+CD8α+. For both lymphocyte subsets it is not known whether they express CD8α monomers, dimers or multimers.
Material and Methods: NK cells were enriched from PBMC by depletion of CD3+ cells by magnetic cell sorting (MACS). CD4+ cells were enriched by depletion of CD8β+; TCRγδ+, 
and CD16+ cells. Cell surface molecules of enriched subsets were labelled with Sulfosuccinimidyl-6-[biotin-amido] hexanoate. After cell lysis CD8α molecules were precipitated 
with an αCD8α mAb bound to Protein G coated magnetic beads. The eluted proteins were separated by PAGE under reducing and non-reducing conditions and evaluated by 
chemiluminescence.
Results: Porcine NK cells as well as CD4+ activated T-helper and memory cells with known expression of CD8α express CD8α homodimers.
Conclusion: Further studies about a possible function of these CD8α homodimers are needed.

P.D.12.13
Construction of a recombinant adenovirus expressing immunogenic protein e2 of the bovine viral diarrhea virus (BVDV) and evaluation of their immune responses in Colombia

J. Jaime, D. Vargas, G. Ramírez, V. Vera; 
Universidad Nacional de Colombia, Facultad de Medicina Veterinaria y de Zootecnia, Bogotá, Colombia.

Introduction: BVDV is one of the most important economic viral pathogen of cattle. Novel approaches to BVDV vaccination like recombinant vaccines have been developed to 
overcome the shortcomings of the conventional vaccines. In this research we constructed a recombinant adenovirus (rAdE2-IRES-GFP) which expresses a portion of E2-BVDV 
genome.
Materials and methods: three groups (G) of eighteen BALB/c mice were intramuscular immunized. G1:500ul of PBS, G2: 5x108pfu of rAdE2-IRES-GFP, G3: 5x108pfu of rAdE2-IRES-
GFP + intranasal BVDV 106TCID50. A booster with rAdE2 was performed at 3 weeks p.i. with same dose. The challenger with BVDV into the G3 was performed at 6 weeks p.i. Blood 
samples and splenocytes were collected at 0,2,4,8,12,16 weeks.
Results: mice immunized with rAdE2 (G2 and G3) generated IgG Abs against the BVDV-E2 (ELISA-BVDV Svanovir®) and adenovirus (ELISA-Abcam®). Splenocytes were labeled with 
anti-mouse fluorochrome-conjugated MAbs (FITC-CD44, APC-CD62L, APC/Cy7- CD3, PE/Cy7-CD69, Pacific blue-CD8a, PE/Cy5-CD4 Biolegend®). We observed CD69 activation on 
CD4+ and CD8+ from 2 weeks p.i. in both groups inoculated with the recombinant and the stronger CD69 activation was in G3. We employed CD62L and CD44 surface expression to 
characterize the phenotype of antigen specific CD4+ and CD8+ cells after infection. Two weeks after immunization, the majority of Ag specific CD4+ and CD8+ were subset effector 
phenotype. With time, at 12 and 16 weeks p.i. this subset was compatible with a central memory phenotype in G2 and G3.
Conclusion: mice immunized with rAdE2 induce humoral and cellular responses. In addition, the CD69 activation suggests the correct Ag presentation.
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P.D.13 Immune Interventions in Autoimmunity - Part 2

P.D.13.01
A novel therapeutic approach for autoimmunity: PD-1 agonist

S. Shibayama, M. Imai, T. Shimbo, T. Tezuka, Y. Nakano; 
Tsukuba Research Institute, Ono Pharmaceutical Co., Ltd., Tsukuba, Japan.

Introduction: PD-1 is an inhibitory receptor induced on activated T cells, which provides feedback inhibition of T cell activation. The concept that PD-1 blockade activates cancer 
immunity has been proven in clinical setting recently. However trails to potentiate PD-1 function have been underway. Here we generated a single chain diabody (scDb) specific for 
mouse PD-1 and CD3 and tested its capacity to elicit inhibitory function of PD-1.
Materials and Methods: PD-1xCD3 scDb was administered i.p. in newly onset diabetic NOD mice and C57BL/6 mice immunized with MOG peptide. Human PD-1 knock-in mice were 
generated by replacing exon2 of mouse PD-1 gene with that of human, so that most of the extracellular region of mouse PD-1 was replaced with that of human PD-1.
Results: The single administration of PD-1xCD3 scDb in newly onset diabetic mice induced remission, which lasted about 5 months. Prophylactic and therapeutic treatments with PD-
1xCD3 scDb reduced the disease severity in experimental autoimmune encephalomyelitis (EAE). The effects on EAE were not observed in human PD-1 knock-in mice whose PD-1 is 
not recognized by the present scDb. PD-1xCD3 scDb significantly suppressed IL2 production from activated T cells upon TCR stimulation in vitro. These results suggest that PD-1xCD3 
scDb suppressed autoimmunity by eliciting the inhibitory function of PD-1 to dampen PD-1+ pathogenic T cells.
Conclusions: PD-1xCD3 scDb, a potent agonistic molecule for PD-1, showed remarkable therapeutic potential on autoimmunity.

P.D.13.02
Prevention of FVIII inhibitor formation by ATX-F8-117 in humanized HLA-DR2tg mice

K. Pletinckx1, K. S. Nicolson2, H. Streeter2, W. Sanderson3, S. Aerts1, L. Jansson1, D. C. Wraith4,1; 
1Apitope International NV, Diepenbeek, Belgium, 2Department of Cellular and Molecular Medicine, University of Bristol School of Medical Sciences, Bristol, United Kingdom, 3Apitope 
Technology Ltd., Bristol & Bath Science Park, Dirac Crescent, Emersons Green, Bristol, United Kingdom, 4Department of Cellular and Molecular Medicine, University of Bristol School of 
Medical Sciences,, Bristol, United Kingdom.

Introduction: Haemophilia A (HA) is a blood clotting disorder caused by genetic deficiencies in the Factor VIII (FVIII) gene. Patients receiving FVIII replacement therapy are at risk of 
developing neutralizing antibodies (FVIII inhibitors) rendering the FVIII replacement therapy ineffective. FVIII tolerance can be elicited through immune tolerance induction (ITI) in 
some patients but it is a costly desensitization therapy with limited success. Long-term eradication of inhibitors in HA patients could be achieved by antigen-specific immunotherapy 
as formation of FVIII inhibitors is T cell dependent. ATX-F8-117, a peptide-based antigen specific immunotherapy designed to specifically re-establish immune tolerance to FVIII 
through the development of antigen-processing-independent epitopes (apitopes®).
Material & Methods: Using the Apitope® technology, two FVIII derived peptides were identified and combined in ATX-F8-117. The peptides were recognised by FVIII specific T cell 
hybridoma clones from FVIII-immunized HLA-DR2tg mice and demonstrated apitope® properties. The in vivo efficacy was tested in two different administration settings in the HLA-
DR2tg mice mimicking the clinical situation with FVIII replacement therapy and the levels of FVIII inhibitors were analysed in a Bethesda assay.
Result: ATX-F8-117 administered prior to FVIII induced T cell tolerance towards FVIII and neutralising antibody formation in HLA-DR2tg mice. Furthermore, treatment with ATX-F8-117 
during an on-going immune response to FVIII significantly reduced FVIII neutralising antibody formation.
Conclusion: ATX-F8-117 efficiently suppresses the anti-FVIII T cell and B cell antibody responses, specifically the generation of FVIII inhibitors in HLA-DR2tg mice showing great 
promise for peptide-based antigen-specific immunotherapy in inhibitor positive Haemophilia A patients.

P.D.13.03
Programmed cell death-ligand 1 controls psoriatic inflammation by suppressing PD-1hiIL-17A+ T cells

J. Kim1,2, Y. Choi1, B. Lee3, M. Song4, C. Ban1, S. Kim2, J. Kim1, T. Kim5, S. Park6, H. Kim5, Y. Sung3,4, S. Kim2, E. Shin1; 
1Laboratory of Immunology and Infectious Diseases, Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology, Daejeon, Korea, Republic 
of, 2Department of Dermatology and Cutaneous Biology Research Institute, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea, Republic of, 3Genexine, 
Inc., Seongnam, Korea, Republic of, 4Division of Integrative Biosciences and Biotechnology, Pohang University of Science and Technology, Pohang, Korea, Republic of, 5Department of 
Environmental Medical Biology, Institute of Tropical Medicine, Yonsei University College of Medicine, Seoul, Korea, Republic of, 6Laboratory of Translational Immunology and Vaccinology, 
Graduate School of Medical Science and Engineering, Korea Advanced Institute of Science and Technology, Daejeon, Korea, Republic of.

Psoriasis is a chronic inflammatory skin disease, and IL-17-producing T cells including γδ T (γδT17) cells and Th17 cells have a critical role in psoriatic inflammation. IL-17 production 
from T cells is triggered by cytokines such as IL-23 and IL-1β and TCR engagement in psoriatic inflammation. Programmed death-1 (PD-1) is one of the major inhibitory co-receptor 
and its expression is upregulated by continuous activation of T cells. Although PD-1 expression is known to be associated with chronic inflammatory diseases, it is unknown whether 
PD-1/PD-L1 pathway is involved in pathogenesis of psoriasis. Here, we demonstrate that PD-1 expression is upregulated on γδT17 cells in Imiquimod (IMQ)-induced psoriatic mouse 
model and on IL-17-producing T cells in psoriasis patients. TCR-induced IL-17A production was observed in PD-1hi γδT17 cells which comprised mainly of Vγ1-Vγ4- γδ T cells, mostly 
expressing Vγ6 TCR rearrangement. In contrast, IL-23- and IL-1β-induced IL-17A production was observed in PD-1lo γδT17 cells. Importantly, TCR-induced IL-17A production was 
inhibited by recombinant PD-L1-Fc fusion protein (PD-L1.Fc) in ex vivo assays with peripheral blood lymphocytes of psoriasis patients, and the disease activity was alleviated by PD-
L1.Fc in IMQ-induced psoriatic mouse model. The present study shows that PD-1-PD-L1 pathway plays an important role in the regulation of psoriatic inflammation.
This work was supported by a grant of the Korean Health Technology R&D Project, Ministry of Health and Welfare, Republic of Korea (HI13C1263) and National Research Foundation 
grants (NRF-2012-M3C1A1-048860 and NRF-2014R1A2A1A10053662) funded by the Ministry of Science, ICT and Future Planning of Korea.

P.D.13.04
LAG3+Foxp3- regulatory T cells induced by B cells alleviated joints inflammation in collagen induced arthritis

S. Y. Chen1, B. L. Chiang1,2; 
1Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Graduate Institute of Immunology, College of Medicine, National Taiwan University, 
Taipei, Taiwan.

Introduction: Rheumatoid arthritis is an autoimmune disease primarily targets synovial joints; however, the therapeutic effects are still not very effective in some cases. Several 
studies demonstrated that adoptive transfer of induced regulatory T cells ameliorated the collagen induced arthritis, a mice disease model of human rheumatoid arthritis. Based on 
previous reports, we aimed to explore the novel therapeutic approaches for the collagen induced arthritis by identifying a new population of induced regulatory T cells, named Treg-
of-B cells.
Materials and Methods: T cells isolated from splenocytes of DBA1/J mice were co-cultured with naïve splenic B cells for 3 days. The phenotypes and functional assays of purified Treg-
of-B cells were achieved by the flow cytometry and the thymidine incorporation. To investigate therapeutic effects in the arthritic animal model, the treated mice were adoptively 
transferred with LAG3+ Treg-of-B cells after immunization and analyzed the clinical symptoms.
Results: In vitro, the suppressive ability of Treg-of-B cells was found to be mediated by LAG3 and partly IL-10. In collagen induced arthritis mice, adoptive transfer of LAG3+ Treg-of-B 
cells reduced the clinical severity and systemic inflammatory cytokines. Moreover, the treatment of LAG3+ Treg-of-B cells promoted IL-10 production in lymphocytes in the spleen and 
drain lymph nodes.
Conclusions: LAG3+ Treg-of-B cells ameliorated collagen induced arthritis by inhibiting proinflammatory responses and promoting the production of suppressive cytokines. These 
observations might provide the potential to develop the regulatory T cells-based therapies for human rheumatoid arthritis.

P.D.13.05
Combination blocking of IL-6 and IL-21 in experimental arthritis inhibits their redundant role in Th17-driven joint pathology

D. M. Roeleveld1, R. J. Marijnissen1, B. Walgreen1, M. Helsen1, L. van den Bersselaar1, C. Nickerson-Nutter2, F. van de Loo1, W. B. van den Berg1, M. I. Koenders1; 
1Radboud umc, Nijmegen, Netherlands, 2Pfizer Inc, Cambridge, MA, United States.

Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune disease resulting in progressive destruction of cartilage and bone. Th17 cells promote RA development by 
producing IL-17, IL-22, and the autocrine cytokine IL-21. IL-6 and IL-21 can both drive Th17 differentiation in the presence of TGF-β. We aimed to explore whether IL-6 and IL-21 
play an exchangeable and redundant role during Th17 development. Additionally, we pursued to determine the efficacy of blocking IL-6 in combination with IL-21 signaling on the 
development of two mouse models of experimental arthritis, with particular focus on Th17 differentiation. 
Methods: To investigate the exchangeability and redundancy of IL-6 and IL-21 during ex vivo Th17 development, naïve CD4+ T cells from wild-type (WT) or IL-21R-/- mice were cultured 
with a Th17 differentiation cocktail, either with or without IL-6. Secondly, arthritis pathology and Th17 development were studied in IL-6-/-xIL-21R-/- mice and their WT and single-
knockout controls during antigen-induced arthritis (AIA). 
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Finally, the effects of combined IL-6R and IL-21 neutralization therapy were studied at various stages of murine collagen-induced arthritis (CIA).
Results and conclusion: Combined blocking of IL-6 and IL-21 signaling suppresses Th17 differentiation, as demonstrated by our ex vivo experiments and our AIA study using IL-6/IL-
21R-deficient mice. Additionally, our neutralization study in CIA shows potent reduction of arthritis incidence as well as severity in mice treated with both anti-IL-6R antibodies and 
sIL-21R.Fc when administered early during disease development. These findings indicate that our combination strategy might be a potent, new way of treating early RA patients.

P.D.13.06
High plasmablast frequency and lymphocyte count define populations unresponsive to rituximab in rheumatoid arthritis

M. H. Stradner, C. Dejaco, K. Brickmann, W. B. Graninger, H. Brezinschek; 
Medical University of Graz, Graz, Austria.

Introduction: B cell depletion with rituximab (RTX) is effective in rheumatoid arthritis (RA). However, one third of patients treated with RTX does not achieve remission or low disease 
activity. In the present study we investigated, whether lymphocyte subsets or combinations thereof are useful predictors of a clinical response to RTX treatment. Materials and 
Methods: RA patients receiving RTX for the first time were included in the Austrian rituximab registry. Clinical assessments, complete blood count and flow cytometry of lymphocyte 
subsets were obtained at baseline as well as at weeks 2 and 24 after RTX. Complete data was available for 44 patients. Logistic regression and receiving operating characteristic 
curve analyses were computed to analyze the predictive value of lymphocyte subsets for disease activity score 28 ≤3.2 (i.e. low disease activity) at week 24. Results: We identified two 
populations of patients not reaching low disease activity after treatment with RTX. These were characterized by either high frequency of plasmablasts or high total lymphocyte count 
(TLC ). The cutoffs for both values were chosen to yield at least 90% specificity for non-response generated by ROC analysis. The combination of baseline TLC>2910/µl or plasmablast 
frequency>2.8% significantly and independently predicted a failure to reach low disease activity (OR 12.99 [1.70-100.00]; P=0.013). Conclusions: In RA, patients with increased TLC or 
elevated plasmablast frequency are at high risk of failing therapy with RTX.

P.D.13.07
Repeated CD4+ T-cell depletion in patients with rheumatoid arthritis over multiple cycles of rituximab treatment

M. Lavielle1, D. Mulleman1,2,3, P. Goupille1,2,3, H. C. Sung2,3, H. Watier1,2,3, G. J. Thibault1,2,3; 
1CHRU, Tours, France, 2Universite François Rabelais, Tours, France, 3UMR CNRS 7292, Tours, France.

Introduction : A CD4+ T-cell depletion after a first cycle of rituximab (RTX) in patients with Rheumatoid arthritis (RA) was previously reported by our group. Depletion was not 
observed in the absence of EULAR response in this first cycle. The aim of the study was to describe the CD4+ T-cell changes over repeated cycles of RTX and their potential 
relationship with disease activity (DA).
Methods : 54 Patients were included in this retrospective study. DA was assessed by DAS28-ESR and peripheral blood CD4+ counts was measured by flow cytometry. In each cycle, 
pre-treatment, post-treatment (M6 and/or M3) and retreatment CD4+ counts were compared using Wilcoxon’s matched-pairs signed rank test.
Results : The mean CD4+ count before first and second infusion was sytematically above the normal range, whatever the cycle. Improved clinical response observed at M6 and/or 
M3 was associated with a repeated normalization of the mean CD4+ count. In addition, 80 % of patients who were non responders in cycle 1, became responders in cycle 2. In these 
patients, CD4+ cells were weakly decreased or even increased in first cycle, while they were decreased in cycle 2.
Conclusion : A repeated post-treatment CD4+ T-cell depletion was observed over successive cycles of RTX in RA patients. RTX-induced CD4+ T-cell variations are more closely related 
to changes in DA than B-cell variations. CD4+ cell count might be a simple and helpful tool to assess DA and to evaluate the efficacy or to decide the time of retreatment in RTX-
treated RA patients.

P.D.13.08
Immune response repression by tolerant CD4-derived soluble MHCII molecules

A. Giannaki, G. Papadogianni, I. Athanassakis; 
Biology Department University of Crete, Heraklion Crete, Greece.

Introduction: Antigen-loaded soluble MHC II (sMHCII) molecules are present in all body fluids and have been shown to play an important role in immune regulation and maintenanace 
of tolerance. These molecules are secreted by various cell types regardless of their ability to express surface MHCII. In order to restrict the antigenic load of sMHCII,the present study 
concentrated on sMHCII molecules isolated from control or human serum albumin (HSA)-tolerant CD4+ cell supernatants and examined their role in immune regulation in vitro.
Materials and Methods: CD4+ cells were sorted out of total spleen cells isolated from male BALB/c mice, 2-6 months old, having received tolerogenic injections of HSA and cultured 
for 48h. sMHCII molecules were isolated from culture supernatants using magnetic bead immunoprecipitation techniques and identified using SDS-PAGE electrophoresis analysis. 
The effect of sMHCII (30ng/ml) on anti-HSA antibody production, cell proliferation and modulation of CD28, CTLA-4, CD25 markers in control or HSA-immunised spleen cells was 
evaluated by ELISA, 3H-thymidine uptake and immunofluorescence experiments followed by flow cytometry analysis respectively.
Results: Tolerant CD4-derived sMHCII molecules reduced in a time-dependent manner the production of anti-HSA antibody, decreased CD28 expression, and cell proliferation, while 
increasing CTLA-4 and CD25 expression. The effect of HSA-tolerant CD4-derived sMHCII, which were shown to be loaded with HSA epitopes, significantly differed from sMHCII 
isolated from control CD4+ cells.
Conclusion: Soluble MHC-II molecules loaded with tolerogenic epitopes repress the immune response providing a promising therapeutic approach against the progress of 
autoimmune diseases.

P.D.13.09
Antigen-specific TCR-modified Treg for treatment of EAE

E. Kieback1,2, E. Hilgenberg3, U. Stervbo3, V. Lampropoulou3, P. Shen3, M. Bunse2, W. Uckert1,2, S. Fillatreau3; 
1Humboldt University, Berlin, Germany, 2Max-Delbrueck-Center for Molecular Medicine, Berlin, Germany, 3German Arthritis Research Center, Immune Regulation Group, Berlin, Germany.

Adoptive transfer of regulatory T cells (Tregs) can be applied to treat autoimmune disorders, but treatment efficacy depends on their antigen-specificity determined by the T cell 
receptor (TCR). However, the isolation of sufficient numbers of antigen-specific Tregs from the endogenous repertoire is challenging. Therefore, we evaluated the capability of a gene 
therapy approach to generate high numbers of antigen-specific Tregs by TCR gene transfer into polyclonal Tregs.
Using a retroviral vector, we transferred the genes for a TCR directed against myelin oligodendrocyte glycoprotein (MOG) peptide 35-55 into Tregs isolated from C57BL/6 mice and 
analyzed their capacity to inhibit MOG-induced experimental autoimmune encephalitis (EAE).
TCR-modified Tregs could suppress the proliferation of effector T cells in vitro in a MOG peptide-dependent fashion. More importantly, adoptive transfer of very low numbers of 
TCR-modified Tregs - but not polyclonal Tregs - inhibited development of MOG-induced EAE in mice. By use of a marker gene we were able to detect the adoptively transferred Tregs 
in draining lymphoid organs and in the CNS and could show that their presence coincided with a reduction of MOG-specific IFNγ- and IL17-producing effector cells. The protective 
capacity of the Treg depended on i) the use of a high-affinity TCR and ii) the expression of CTLA4 as silencing of this gene with a miRNA-expressing retroviral vector correlated with 
reduced Treg expansion in vivo and loss of protection from EAE. Further, TCR-modified Treg persisted long-term in vivo and also mediated a protective effect when disease was 
induced several weeks after Treg injection.

P.D.13.10
Targeted inhibition of macrophage derived proinflammatory cytokines

G. Efimov1,2, D. Shvarev1, O. Goriainova1,3, F. Rozov1, E. Beketova1, E. Shilov1, M. Drutskaya1, A. Kruglov1,4,5, S. Tillib3, S. Nedospasov1; 
1Engelhardt Institute of Molecular Biology and Lomonosov Moscow State University, Moscow, Russian Federation, 2Hematology Research Center, Moscow, Russian Federation, 3Institute of 
Gene Biology, Moscow, Russian Federation, 4German Rheumatism Research Center, Berlin, Germany, 5Lobachevsky University, Nizhny Novgorod, Russian Federation.

Introduction: Proinflammatory cytokines are the important mediators of autoimmunity. Systemic inhibition of TNF and IL6 has been widely used as a therapy of multiple autoimmune 
and inflammatory diseases. However, recent data from murine genetic models suggest that for some of these cytokines their cellular source may significantly affect their biological 
effects. Thus, systemic cytokine inhibition may be far from the optimal therapeutic approach. To independently confirm these findings and to evaluate potentially more effective 
therapeutic approaches we are developing macrophage-restricted cytokine inhibitors based on the bispecific antibody (BsAbs) platform.
Materials and Methods: Single-domain antibodies (VHHs) were selected by phage display from the camelid immune library. Genes encoding anti-TNF/anti-IL6 and anti-macrophage 
surface marker F4/80 VHHs were joined to encode fusion proteins, which were expressed in E. coli and purified by affinity chromatography. Functionality of BsAbs and their biological 
properties were studied by SPR, FACS, cell culture assays, and in murine autoimmunity models.
Results: We developed high affinity VHH antibodies to TNF, IL6 and macrophage surface molecule F4/80. Based on these antibodies and previously reported anti-TNF antibody we 
constructed two macrophage-specific cytokine inhibitors and studied their biological properties in vitro and in vivo.
Conclusions: BsAbs based on VHHs to IL6/TNF and F4/80 are the prototypes of novel macrophage-specific cytokine inhibitors. For TNF we have demonstrated a superior activity of 
this approach in the TNF-induced hepatotoxicity model. Potentially targeted cytokine inhibition could lower both the required dose and the incidence of side effects.
Funding: Russian Scientific Fund grant 14-25-00160 (IL6-BsAbs), RFBR grant 14-04-01656.
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P.D.13.11
Genetic variations in interleukin-6-signal transducer (IL6ST/gp130) may aid the prediction of tocilizumab therapy outcome in rheumatoid arthritis

C. Enevold1, B. Baslund1, L. Linde2, N. L. Josephsen3, U. Tarp3, H. Lindegaard4, S. Jacobsen1, C. H. Nielsen1; 
1Institute for Inflammation Research, Dept. of Rheumatology, Rigshospitalet, Copenhagen, Denmark, 2Department of Rheumatology, Copenhagen University Hospital, Gentofte, 
Copenhagen, Denmark, 3Department of Rheumatology, Aarhus University Hospital, Aarhus, Denmark, 4Department of Rheumatology, Odense University Hospital, Odense, Denmark.

Introduction: Tocilizumab (TCZ), a monoclonal antibody targeting the human interleukin-6-receptor (IL-6R), is indicated for the treatment of rheumatoid arthritis (RA) and juvenile 
idiopathic arthritis. Interleukin-6-signal transducer (IL6ST/gp130) is an important subunit of the IL-6 receptor complex. In its soluble form (sIL6ST), IL6ST inhibits IL-6 signaling 
thereby adding further to the complexity of the IL-6 pathway. In this study, we investigated the potential effect of individual genetic variations in IL6ST on the outcome of TCZ 
treatment in RA by genotyping 5 representative single nucleotide polymorphisms (SNPs) in IL6ST.
Methods: Five SNPs in IL6ST (rs11574780, rs2228043, rs10940495, rs2228044, rs715180) were selected using the tagging function of HaploView v4.2 and genotyped using an in-house 
multiplex Luminex-assay in an existing retrospective study cohort consisting of 85 RA patients. SNPs and the corresponding inferred haplotypes were investigated for associations to 
reduction in DAS28-CRP and EULAR-response after 3 months of TCZ therapy.
Results: The minor allele (G) of rs11574780, carried by 12 % of patients, was associated with an increased DAS28-CRP response to TCZ after 3 months of therapy (P = 0.002, N = 85). 
Likewise, the GCGGA-haplotype (for rs11574780, rs2228043, rs10940495, rs2228044, and rs715180, respectively), carried by 5.9 % of patients, was associated with an increased 
DAS28-CRP response after 3 months of TCZ therapy (P = 0.001).
Conclusions: Our results indicate that genetic variation in IL6ST may be of value for predicting the outcome of TCZ therapy in RA patients.

P.D.13.12
Standardized derivate of bovine colostrum inhibits development of experimentally induced type 1 diabetes

T. Saksida, I. Nikolic, M. Vujicic, I. Stojanovic, S. Stosic-Grujicic; 
Institute for Biological Research Sinisa Stankovic, Belgrade, Serbia.

Introduction: Colostrum is involved in protection and maturation of newborns’ gastrointestinal tract and transfer of mother’s immune defenses to the baby. Beneficial effects of 
colostrum have been shown in type 2 diabetes, so the aim of this study was to investigate therapeutic value of standardized derivate of bovine colostrum (SDBC) in model of type 1 
diabetes (T1D).
Materials and Methods: T1D was induced in C57BL/6 mice with multiple low doses of streptozotocin (MLDS, intraperitoneal, 40 mg/kg daily, 5 days). SDBC (per os, 8 g/kg) was 
administered for 10 days starting from first day of MLDS induction. The disease severity was evaluated by measurement of blood glucose, body weight and by histological analyses 
of pancreas. Spleen cells were isolated at day 10 of disease induction and expression and secretion of cytokines were determined by real time PCR and ELISA. To assess beta cell 
regeneration, we counted the number of insulin+, Ki67+ cells within islets after immunofluorescent staining.
Results: Administration of SDBC prevented hyperglycemia development in MLDS-treated mice. Colostrum suppressed IFN-γ expression in the spleen and up-regulated IL-4 expression 
and production. Histological analyses of pancreata demonstrated reduced infiltration of mononuclear cells in the SDBC-treated mice and higher percentage of insulin stained cells 
positive for proliferation marker Ki-67.
Conclusions: Our study proposes that SDBC suppresses autoimmune response by preventing infiltration of immune cells in pancreas and by favouring the protective Th2 response. 
Furthermore, SDBC enhanced beta cell regeneration. Hence, colostrum may represent a novel candidate for treatment of T1D.
(Grant#173013).

P.D.13.13
Idiotypic network immunotherapy as a possible cure or prevention of autoimmune diabetes

C. H. Brogren; 
The Bartholin Institute, Rigshospitalet, Copenhagen N, Denmark.

Introduction: Deficiency in both number and function of Natural Killer T-cells is strongly linked to type-1-diabetes. Fours years ago we discovered, that the BB-rat monoclonal 
autoantibody IC2, first-time described in 1982, in fact is a strong and potent inhibitor to NKT-cell cytokine release. Through its competitive binding to CD1d-lipid complexes 
surprisingly also found on pancreatic beta-cells. We have raised anti-idiotypic and anti-anti-idiotypic monoclonal antibodies in the syngenic BB-rats, and saw that selected anti-
idiotypic antibodies could block for the IC2 dependent NKT inhibition in vitro.
Methods and Materials: This year we consequently have initiated immunotherapy trials on both BB-rat and NOD-MIP-Luc, first pilot idiotypic curative experiments on diabetic 
animals, and more recently also preventive experiments, where we empirically treat diabetes prone animals both with the IC2 monoclonal antibody itself, several syngenic BB-rat 
monoclonal anti-idiotypic antibodies both of IgM and IgG class, and even anti-anti-idiotypic monoclonal.
Results: Although the number of treated animals so far still is limited, we have already seen some extraordinary curative effects after curative anti-anti-idiotypic treatment keeping 
earlier diabetic animal insulin free for week after week with just a single anti-anti-Id treatment. However, unfortunately this idiotypic treatment seems not definitive curative.
Conclusions: We have observed that anti-anti-idiotypic treatment like a treatment with IC2 can induce a protective anti-idiotypic immune response, which earlier in diabetic prone BB-
rat was found deficient. Our observations so far support the hypothesis proposed by Hampe and co-workers, that immune unbalance in the idiotypic network could be a major failure 
in type-1 diabetic patients.

P.D.13.14
IL-33 induces CD4+CD25highFOXP3+ regulatory T cells in ex vivo cultures of PBMCs from children with type 1 diabetes

M. Ryba-Stanisławowska1, P. Werner1, M. Skrzypkowska1, A. Brandt2, J. Myśliwska1; 
1Department of Immunology, Medical University of Gdańsk, Gdańsk, Poland, 2Clinic of Pediatrics, Department of Diabetology and Endocrinology, Medical University of Gdańsk, Gdańsk, 
Poland.

IL-33 is a member of the IL-1 cytokine family, that induces T helper type 2 immune response. It binds to ST2 receptor, which deficiency was shown to be associated with enhanced 
inflammatory response. The most recent studies have shown the immunoregulatory effect of IL-33 on Tregs which was associated with a switch from Th1 to Treg regulated immune 
response. However these studies were performed in animal models.
As type 1 diabetes is an autoimmune, inflammatory disease, where Treg defects have been described, the aim of the study was to analyze the in vitro influence of IL-33 on regulatory 
CD4+CD25highFOXP3+ T cell subpopulation.
The study group consisted of 14 patients with diagnosed type 1 diabetes and 8 healthy individuals. Peripheral blood mononuclear cells from all individuals were cultured with 
recombinant IL-33 in the presence of anti-CD3 and anti-CD28 antibodies. After 24h of culture the flow cytometric analysis was performed and the status of CD4+CD25highFOXP3+ as 
well as CD4+CD25highFOXP3+ST2+ Tregs was determined.
In vitro treatment with recombinant IL-33 induced regulatory CD4+CD25highFOXP3+ T cell frequencies as well as upregulated their FOXP3 expression. Moreover, after in vitro IL-33 
stimulation there were almost two times more CD4+CD25highFOXP3+ Treg cells positive for ST2 receptor.
It seems that IL-33 may become an additional immunostimulatory factor used in ex vivo cell culture to sustain/induce impaired Tregs. This may be important and useful information for 
future, eventual therapies that enhance immunosuppressive abilities of regulatory T cells.

P.D.13.15
Therapy with regulatory T cells preserves beta cell function in children with type 1 diabetes- 2 year follow-up

N. M. Marek- Trzonkowska1, M. Myśliwiec2, A. Dobyszuk3, M. Grabowska3, I. Techmańska2, J. Juścińska4, R. Owczuk5, A. Szadkowska6, P. Witkowski7, W. Młynarski6, P. Jarosz- Chobot8, A. 
Bossowski9, J. Siebert10, P. Trzonkowski3; 
1Laboratory of Immunoregulation and Cellular Therapies, Department of Family Medicine, Medical University of Gdańsk, Gdańsk, Poland, 2Department of Pediatric Diabetology and 
Endocrinology, Medical University of Gdańsk, Gdańsk, Poland, 3Department of Clinical Immunology and Transplantology, Medical University of Gdańsk, Gdańsk, Poland, 4Regional Center 
of Blood Donation and Treatment, Gdańsk, Poland, 5Department of Anesthesiology and Critical Care, Medical University of Gdańsk, Gdańsk, Poland, 6Department of Pediatrics, Oncology, 
Hematology and Diabetology, Medical University of Łódź, Łódź, Poland, 7Department of Surgery, Section of Transplantation, The University of Chicago, Chicago, IL, United States, 
8Department of Pediatrics, Endocrinology and Diabetes, Medical University of Silesia, Katowice, Poland, 9Department of Pediatrics Endocrinology and Diabetology, Medical University of 
Białystok, Białystok, Poland, 10Department of Family Medicine, Medical University of Gdańsk, Gdańsk, Poland.

Purpose/objective: CD4+CD25+FoxP3+ regulatory T cells (Tregs) are known to suppress excessive responses of the other immune cells. Lack of functional Tregs leads to destruction 
of insulin producing β cells and development of type 1 diabetes (DM1), as it is observed in IPEX syndrome. Therefore, we hypothesized that administration of high numbers of ex vivo 
expanded Tregs can inhibit/delay progression of β cell destruction in early diagnosed diabetic children. In the current study we present results of 2-year follow up of the first in man 
therapy of DM1 with Tregs.
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Materials and methods: 12 DM1 children (8-16yo) were treated with autologous expanded ex vivo Tregs within two months since the diagnosis. The patients received either a single or 
double Treg infusion up to the total dose of 30×106/kg. The treated individuals were followed along with 12 non-treated control patients matched for age, sex and disease duration.
Results: No adverse effects related to the treatment were observed. There were also no differences between the treated and not treated individuals in terms of serological responses 
to vaccination. Treated individuals had significantly higher fasting C-peptide concentration and lower fasting glucose and HbA1c levels than not treated children. The most significant 
difference between the groups was found in C-peptide response to stimulation during mix meal tolerance test (MMTT). Treg treated patients had significantly higher area under the 
curve than control children.
Conclusions:
These results confirm that Treg therapy of early diagnosed diabetic children can preserve β cell function and thus improves glicemic control.

P.D.14 Cancer Immunotherapy - Part 2

P.D.14.01
TLR9-mediated targeted A20 in vivo silencing potentiates antitumor immune response

F. C. Braun1, S. Thomas1, J. van den Brandt2, G. K. Przybylski3, K. Schmoeckel4, B. M. Bröker4, C. A. Schmidt1, P. Grabarczyk1; 
1University Medicine Greifswald, Molecular Hematology, Greifswald, Germany, 2University of Greifswald, Central Core & Research Facility of Laboratory Animals, Greifswald, Germany, 
3Polish Academy of Sciences, Institute of Human Genetics, Poznan, Poland, 4University of Greifswald, Institute of Immunology and Transfusion Medicine, Greifswald, Germany.

Introduction: A20, also known as TNFAIP3, is an ubiquitin-editing enzyme that ensures the transient nature of inflammatory signaling pathways induced by cytokines like TNF-α and 
IL-1 or pathogens via Toll-like receptor (TLR) pathways. It has been identified as a negative regulator of dendritic cell (DC) maturation and attenuator of their immunostimulatory 
properties. Ex vivo A20-depleted dendritic cells showed enhanced expression of proinflammatory cytokines and costimulatory molecules, which resulted in hyperactivation of tumor-
infiltrating T lymphocytes and inhibition of regulatory T cells.
Materials and Methods: In the present study, we demonstrate that a synthetic molecule consisting of a CpG oligonucleotide TLR9 agonist linked to A20-specific siRNA silences its 
expression in TLR9+ mouse DCs in vitro and in vivo.
Results: In mouse tumor models, silencing of A20 enhances the CpG-triggered induction of NF-κB activity followed by elevated expression of IL-6, TNF-α and IL-12. This leads to 
potentiated antitumor immune responses manifested by increased numbers of tumor-specific cytotoxic T cells, high levels of tumor cell apoptosis and delayed tumor growth.
Conclusions: Our findings confirm the central role of A20 in controlling the immunostimulatory potency of DCs and provide a strategy for simultaneous A20 silencing and TLR 
activation in vivo.
This study was supported by the German José Carreras Leukemia Foundation (Research Fellowship: DJCLS F 12/04).

P.D.14.02
Generation of functionally active Mart1-specific CD8+ T cells from cord blood-derived T cells by using artificial antigen-presenting cells

J. Kwoczek1, C. Bunse1, J. Lahrberg1, S. Tischer1, J. Hübner1, M. Oelke2, R. Blasczyk1, M. Sauer1, B. Eiz-Vesper1; 
1Hannover Medical School, Hannover, Germany, 2Johns Hopkins School of Medicine, Baltimore, MD, United States.

Introduction: Ex vivo expansion of melanoma antigen recognized by T cells 1 (Mart1)-specific cytotoxic T cells (CTLs) from peripheral blood (PB) using HLA-A*02:01-Ig-coated beads as 
artificial antigen-presenting cells (aAPCs) was shown. We aimed to generate functionally active Mart1-specific CTLs from naïve cord blood (CB)-derived T cells.
Material and Methods: Isolated CD8+ T cells were cultured with aAPCs coupled with Mart1-peptide-loaded HLA-A*02-Ig molecules and anti-CD28 antibodies. Culture medium was 
supplemented with interleukin-7 (IL)-7 and IL-15 in the presence of IL-12 and IL-21 alone or combined. Generation of Mart1-specific CTLs was monitored by multimer staining and 
functional assays.
Results: Mart1-specific CTLs were generated from CB after stimulation with aAPCs in the presence of all cytokine combinations. Especially IL-21 induced a more pronounced 
expansion of Mart1-specific CTLs compared to cytokine combinations without IL-21. In contrast, IL-21-induced augmented proliferation was found to be diminished by addition of 
IL-12. Furthermore, treatment with IL-21 resulted in a more cytotoxic phenotype as indicated by higher granzyme B secretion, whereas treatment with IL-12 alone or in combination 
with IL-21 induced an increased Interferon-gamma responsiveness. Mart1-specific CTLs generated from PB tended to react similarly, but revealed a stronger expansion and higher 
cytotoxicity compared to CB. Overall, Mart1-specific CTLs from PB revealed an effector memory phenotype whereas T cells from CB remained more naïve.
Conclusion: The successful generation of Mart1-specific CTLs from CB using aAPCs was shown. Importantly, proliferative and cytotoxic capacities of Mart1-specific CTLs from CB were 
found to be not as strong as for Mart1-specific CTLs from PB.

P.D.14.03
SKOV3 cell artificially expressing CD137L, CD80 and p53 increased cytotoxicity effects of PBMCs

M. Jaberipour1, M. Habibagahi2, M. Razmkhah1, A. Hosseini1, F. Amirmoezi1, L. Roshandel1,3, H. Ghaznavi1, M. Shahbazi3, A. Ghaderi1,2; 
1Institute for Cancer Research, Shiraz University of Medical Sciences, Shiraz, Iran, Islamic Republic of, 2Immunology Department, Shiraz University of Medical Sciences, Shiraz, Iran, Islamic 
Republic of, 3Medical Cellular & Molecular Research Center, Gorgan University of Medical Sciences, Gorgan, Iran, Islamic Republic of.

Introduction: co-stimulation with 4-1BB ligand (CD137L) and B7-1 (CD80) can trigger lymphocytes to kill tumor cells but some of these cells can escape from stimulated lymphocytes. 
Furthermore, replacement mutant p53 with wild type p53 demonstrate significant result in some solid tumors. In this study, we investigated the cytotoxicity effects and in vitro 
elimination cancer cells of combined adenoviral gene transfer of CD80, CD137L and p53 into Skov3 cell lines.
Materials and Methods: Adenoviral vector that encoding CD80, CD137L and wild type p53 was constructed. Skov3 cells were infected with this adenoviral vector and after 48 hours 
were co-cultured with PBMCs that separated from blood of healthy volunteer. 3 days after co-culture, lymphocytes were harvested and lymphocyte proliferation, IFN-γ expression, 
CD107a mobilization was assayed in lymphocytes using FACS analyzing. Expression of FasL and granzymeB was determined using Real-Time PCR. Apoptosis induction and survival of 
tumor cells were evaluated using MTT assay.
Results: Result of this study showed that Skov3 cells expressed CD80, CD137L and p53. After 3 days co-cultured infected cells with PBMCs, lymphocyte proliferation in dual co-
stimulation and triple condition was statistically increased in compare to GFP infected cells. IFN-γ was more expressed in dual co-stimulation and triple condition in both CD 4+ and 
CD8+ population (p<0.05). GranzymeB and FasL transcripts were not increased significantly (p>0.05).
Conclusion: Our results showed that although dual co-stimulation can trigger lymphocytes to kill tumor cells, wild type p53 beside to dual co-stimulation have profound effects in 
tumor cell killing.

P.D.14.04
Redirecting immune subsets through genetic manipulation for enhancing adoptive immunotherapy

C. S. Yong1,2, J. A. Westwood1, C. Devaud1, P. K. Darcy1,2, M. H. Kershaw1,2; 
1Cancer Immunology Program, Peter MacCallum Cancer Centre, East Melbourne, Australia, 2Sir Peter MacCallum Department of Oncology, University of Melbourne, Parkville, Victoria, 
Australia.

Aim: To elucidate the optimal combination of chimeric antigen receptor expressing leukocytes and their anti-tumour potential for adoptive immunotherapy.
Background: Adoptive immunotherapy is a promising therapy for cancer, however it is difficult to isolate tumour-infiltrating lymphocytes in non-immunogenic malignancies. One 
alternative is genetic modification of autologous T lymphocytes with chimeric antigen receptors (CAR). While CAR+CD8+ T lymphocytes have shown to be effective, recent evidence 
has suggested that a concerted effort between multiple immune subsets may enhance the anti-tumour response. However, the ability of many leukocytes to perform anti-tumour 
functions when expressing a CAR has yet to be explored.
Methods: We generated a novel mouse model whereby the expression of a CAR specific for the Her2 antigen was driven by the pan-hematopoietic promoter, vav. CAR expression and 
function was determined using flow cytometry, cytometric bead array and killing assays.
Results: We demonstrate that multiple immune subsets are capable of expressing a functional CAR, and furthermore mediate antigen-specific responses through cytokine release 
and cytotoxicity. Upon tumour challenge, Vav-CAR mice were able to mount an effective immune response upon recognition of the Her2 antigen, and this tumour rejection was 
dependent on Natural Killer cells and T cells.
Conclusion: We have generated a mouse model in which most immune subsets express a functional CAR. Recognition of the antigen via the CAR mediates function through both 
cytokine secretion and cytotoxicity. Overall, we plan to elucidate the ability of other CAR+ leukocytes to mediate anti-tumour activity, and to determine the optimal combination for 
adoptive immunotherapy.
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P.D.14.05
Transforming growth factor-β (TGF-β) confers a central memory-like phenotype to ex-vivo stimulated human T cells for viral/cancer Adoptive Immunotherapy

A. Dahmani, C. Carli, M. Richaud, M. Goupil, V. Janelle, M. Khalili, J. Delisle; 
Centre de Recherche de l’Hôpital Maisonneuve-Rosemont, Montréal, QC, Canada.

Adoptive immunotherapy (AI) has emerged as a potent curative therapy for advanced cancer and infections. Recent findings suggest that the transfer of less differentiated T cells 
with memory features may improve the therapeutic potential of AI. TGF-β is a pleiotropic cytokine that controls a large array of biological processes in the hematopoietic system, 
such as quiescence and self-renewal of HSCs. In T-cell biology, TGF-β is mostly known for its immunoregulatory properties, but little is known about its effect on T cell differentiation 
and memory formation. Thus, we investigated whether TGF-β could promote features of memory in ex vivo stimulated T cells without significantly modulating cell proliferation or 
functionality. Here we show that agonistic TGF-β stimulation leads to the expression of central memory markers without significantly altering T-cell expansion or polyfunctional 
cytokine secretion following stimulation. This effect was observed following stimulation of both naïve and memory T cells. Despite the well-known effects of TGF-β on regulatory 
T cells or Th17 differentiation, no evidence of suppressive cell generation or IL-17 production was found. Furthermore, TGF-β exposure decreased expression of transcription factors 
responsible for effector differentiation (T-BET, GATA3, BLIMP1) and increased those associated with memory differentiation (ID3, FOXO1). Using clinically relevant culture methods to 
generate T-cell lines against viral and tumor antigens, we found that TGF-β programmed the expression of early memory markers without significantly curtailing T-cell expansion or 
antigen-specificity. This finding provides a rationale for clinical use of TGF-β to optimize memory phenotype of ex-vivo pathogen/antigen-specific T cells expanded for AI.

P.D.14.07
A new fusion receptor overcomes PD-1-mediated immunosuppression in adoptive T cell therapy

F. Rataj, S. Grassmann, M. Chaloupka, C. Lampert, S. Wenk, F. Kraus, M. Rapp, P. Düwell, S. Rothenfußer, M. Schnurr, S. Endres, S. Kobold; 
Center of Integrated Protein Science Munich (CIPS-M) and Division of Clinical Pharmacology, Department of Internal Medicine IV, Ludwig-Maximilians-Universität München, Munich, 
Germany, Member of the German Center for Lung Research, Munich, Germany.

Background: Recent evidence suggests that the co-inhibitory PD-1-PD-L1 axis plays a major role in adoptive T cell therapy failure. We hypothesized that a new fusion receptor 
reverting PD-1-mediated inhibition into CD28-costimulation may brake peripheral tolerance.
Methods: Different PD-1-CD28 fusion receptor constructs were created and retrovirally transduced into primary, ovalbumine specific CD8+ T cells (OT-1). Cytokine release, 
proliferation, cytotoxicity and tumor recognition were analyzed in vitro. Anti-tumor efficacy and mode of action were investigated in mice bearing subcutaneous Panc-OVA tumors.
Results: Transduction of the PD-1-CD28 receptor constructs mediated enhanced cytokine-release, pronounced T cell proliferation and T cell-induced lysis of target tumor cells upon 
PD-L1 engagement. The PD-1-CD28 receptor function was dependent on two of the CD28-signaling motifs and IFN-γ release. Treatment of mice with established Panc-OVA tumors 
with fusion receptor-transduced OT-1 T cells mediated complete tumor regression in 83% of mice. Mice rejecting the tumor were protected upon subsequent rechallenge with either 
ovalbumin positive or negative tumors, indicative of a memory response and epitope spreading. Treatment efficacy was associated with accumulation of IFN-γ producing T cells in the 
tumors.
Conclusions: Transduction of T cells with this new receptor has the potential of braking the PD-1-PD-L1 immunosuppressive axis in ACT.

P.D.14.08
Combined aerosolization of immunomodulators in the treatment of lung metastases

V. Le Noci1, M. Tortoreto2, A. Gulino3, C. Storti2, F. Bianchi1, N. Zaffaroni2, C. Tripodo3, E. Tagliabue2, A. Balsari1, L. Sfondrini1; 
1Università degli Studi di Milano, Milan, Italy, 2Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy, 3Università degli Studi di Palermo, Palermo, Italy.

The immunostimulatory ability of oligonucleotides containing CpG motif (CpG-ODN), agonists of TLR9, can be harnessed to promote antitumor immunity by their application at the 
tumor site. However, tumor-associated immunosuppression can subvert the antitumor responses. We evaluated the ability of Poly(I:C), a TLR3 agonist able to shift M2 suppressive 
macrophages to cells with tumoricidal function, to improve antitumor efficacy of CpG-ODN aerosolization in the treatment of B16 melanoma lung metastases. Association with 
Dacarbazine (DTIC), an alkylating agent used in metastatic melanoma patients with immunostimulatory effect, with the two agonists was also evaluated.
Treatment of C57BL/6 mice intravenously injected with B16 cells with aerosolized Poly(I:C)/CpG-ODN induced a reduced number of M2 macrophages in lungs, evaluated as arginase- 
and IL-10-producing or CD163-expressing macrophages by immunofluorescence and immunohistochemical analyses, and a significant reduction of lung metastases, as compared to 
CpG-ODN treatment alone. DTIC combination increased the antitumor efficacy of the combined aerosol therapy, associated with an enhanced recruitment and cytotoxic activity of 
tumor-infiltranting NK cells.
To further improve the efficacy of Poly(I:C)/CpG-ODN aerosolization, experiments are ongoing to combine nebulization with antibodies able to block myeloid derived suppressive 
cells (MDSC) and PD-1/PD-L1 immune checkpoint at the tumor site. Preliminary results obtained using anti-GR-1 antibody to deplete locally MDSC revealed an increased efficacy of 
therapy with aerosolized TLRs agonists.
Our data support the effectiveness of aerosol delivery as a simple approach for repeated applications of immunomodulators directly at the tumor site as adiuvant therapy in the 
treatment of lung metastases.

P.D.14.09
CD22 as a target for antibody therapy of resistant forms of childhood B-cell precursor acute lymphoblastic leukemia

D. Kuzilkova, V. Kanderova, T. Kalina, O. Hrusak, E. Mejstrikova; 
CLIP (Childhood Leukaemia Investigation Prague), Department of Paediatric Haematology and Oncology, Prague, Czech Republic.

Epratuzumab, a humanized anti-CD22 antibody, is used in clinical studies for the treatment of systemic lupus erythematosus and non-hodgkin lymphoma. In current IntReALL study 
epratuzumab is included in standard risk armfor relapsed childhood B-cell precursor acute lymphoblastic leukemia (BCP-ALL). Although CD22 function in B-lymphocytes was already 
described, the exact mechanism of action of epratuzumab on B-lymphocytes remains poorly understood. Additionally the effect of the antibody therapy on CD22 expression and 
optimal clone for CD22 detection needs to be evaluated.
Afterepratuzumabpretreatment, we detected partial competition between two clones of anti-CD22 (S-HCL-1 and epratuzumab) using cells isolated from peripheral blood (PB, n=4).
The fluorescence intensity of S-HCL-1 decreased approximately about 30%.
In vitro epratuzumab decreased proliferation of B-lymphocytes isolated from healthy donors (n=3, p<0.05) and reduced the G0to G1 transition (n=2; 4.15% vs. 8% of cells in G1-
phase)with no signs of increased apoptosis (n=3). No effect on proliferation, apoptosis or cell cycle was observed in BCP-ALL cell lines (n=2). Additionally epratuzumab induced 
phosphorylation of Syk(Y525/526) and Erk1/2 (T202/Y204)kinases in B-lymphocytes, while in BCP-ALL cell lines only Syk kinase was phosphorylated.
Despite partial competition of clones we were able to detect CD22pos cells using the S-HCL-1 clone.Epratuzumab activates several tyrosine/serine/threonine kinases downstream 
B-cell receptor and influences proliferation and cell cycle control of B lymphocytesin vitro. BCP-ALL cells lines are not appropriate models to study the mechanism of action of 
epratuzumab in vitro.
Supported by: FP7 IntReALL, IGA NT13462, P302/12/G101

P.D.14.10
Deciphering CD20 immunogenicity to generate protective anti-tumor CD4+ and CD8+ T cells

S. Siberil1, B. Milcent1, Q. Riller1, C. Deligne1, M. Hamieh2, O. Toutirais3, J. Latouche2, J. Teillaud1; 
1Cordeliers Research Center, INSERM UMRS1138, Paris, France, 2Institute for Research and Innovation in Biomedicine (IRIB), INSERM U1079, Rouen University Hospital, Rouen, France, 
3INSERM U919, Caen University Hospital, Caen, France.

We have previously shown that anti-tumor T cell response is triggered by anti-CD20-mAb in mice bearing EL4-huCD20 tumor cells, a murine tumor expressing human CD20+ 
(huCD20) molecule. To define huCD20-derived epitopes that might be targeted by mAb-induced adaptive responses, we have selected different candidate peptides restricted to Kb, 
Db, and I-Ab, based on in silico prediction and in vitro binding to recombinant MHC molecules. Naive C57Bl/6 mice were then immunized with different mixtures of these peptides and 
subsequently challenged with EL4-huCD20 tumor cells. A longer survival could be achieved in mice immunized with MHCI and MHCII huCD20-derived peptide mixtures corresponding 
to various regions of the human CD20 molecule. Then, we defined in the same regions twenty-three huCD20-derived peptides with high in vitro binding to human MHCI and MHCII 
molecules frequent in Caucasian populations. The use of humanized HLA-DR1/HLA-A2.1 transgenic mice injected with EL4-huCD20 tumor cells and of NIH/3T3 cells expressing 
accessory and human HLA-DR1 or A2.1 molecules loaded with the candidate peptides made it possible to define 4 MHCI-restricted and 13 MHCII-restricted CD20-derived peptides 
capable of stimulating IFN-gamma production by specific CD4+ and CD8+ T cells. These findings support further studies on the identification and characterization of CD20-specific T 
cells in anti-CD20-treated follicular lymphoma patients. The definition of CD20-derived immunogenic epitopes also paves the way for the search of new biomarkers correlating with 
the clinical outcome of patients.
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P.D.14.11
Novel therapeutic strategies in breast cancer using genistein and apigenin

L. I. Brasoveanu, C. Hotnog, V. Roman, M. Mihaila, M. Bostan; 
“Stefan S. Nicolau” Institute of Virology, Center of Immunology, Romanian Academy, Bucharest, Romania.

Anti-cancer drugs exert their cytotoxic action during physiological pathways of apoptosis, leading to tumor cell destruction, which might be added by natural compounds, like 
apigenin and genistein. Any therapeutic strategy that specifically triggers apoptosis in cancer cells might have immunotherapeutic value. Our study focuses on the influence of 
treatment with natural compounds on antigen vs. gene expression of molecules involved in cell proliferation and apoptosis (p53, Bcl-2, Bax, mdm-2) in breast tumour cell lines with 
different rates of proliferation (MCF-7, MDA-MB-231, T47D, SK-Br-3). The xCELLigence System, a cell-based label-free platform technology that utilizes the inherent morphological 
and adhesive characteristics of the cell, was used to screen new therapeutic strategies and dose-response models by combining drugs (doxorubicin, adriablastin) with natural 
compounds (genistein, apigenin). The system continuously monitored viability/toxicity to pinpoint the optimal time points and concentrations for conducting endpoint assays like 
flow-cytometry, Western blot for evaluation of antigen expression, or qRT-PCR for detection of gene expression. In addition, percentages of apoptotic cells were analyzed using 
Annexin V/ FITC and propidium iodide (PI) double staining, while DNA progression through cell cycle phases was estimated by PI staining, both followed by flow-cytometry analysis. 
The chemo-preventive efficacy was associated to enhanced apoptosis, a cellular “suicide” mechanism that keeps cell number in tissues between normal limits and allows elimination 
of cells predisposed to malignant transformation. Therefore, new therapeutic approaches could be used for destruction of tumor cells and renewal of the cellular pathways that lead 
directly to apoptosis, contributing to the immunotherapeutic management of cancer.

P.D.14.12
Development of a universal antibody-based T cell retargeting system for cancer immunotherapy

C. Arndt1,2, A. Feldmann1,2, S. Koristka1,2, M. Cartellieri1,2, M. von Bonin3, A. Ehninger4, M. Bornhäuser3, G. Ehninger1,3,4, M. Bachmann1,2,4; 
1Tumorimmunology, University Cancer Center Dresden, Dresden, Germany, 2Radioimmunology, Institute of Radiopharmaceutical Cancer Research, HZDR, Helmholtz-Zentrum Dresden-
Rossendorf, Dresden, Germany, 3Medical Clinic and Policlinic I, Dresden, Germany, 4GEMoaB Monoclonals GmbH, Dresden, Germany.

As next generation of T cell-engaging bispecific antibodies (bsAbs), we recently introduced a modular system which allocates T cell-recruitment and tumor-targeting functions of 
bsAbs to independent components, a universal effector module (EM) and replaceable target modules (TMs) that form highly efficient T cell-retargeting complexes via an anti-peptide 
domain in the EM with the peptide-tag (termed E5B9-tag) fused to the respective TM. This unique strategy enables a flexible and simultaneous targeting of multiple epitopes, thereby 
overcoming limitations of monospecific treatments as well as the long-lasting developmental process of conventional bsAbs.
For redirection of T cells to hematologic malignancies and solid tumors we designed a set of novel TMs directed against different tumor-associated antigens including CD33 and CD123 
on AML blasts, CD19 on B cell-derived malignancies or PSCA and PSMA on prostate cancers.
Functional in vitro and in vivo studies revealed that the universal EM can be combined with any E5B9-tagged TM to activate T cells for highly efficient and target-specific tumor cell 
lysis at low effector-to-target cell ratios and picomolar antibody concentrations similar to conventional bsAbs. By simultaneous application of different monospecific/monovalent or 
bispecific/bivalent TMs, the modular system further enables targeting of multiple targets helping to improve anti-tumor reactivity and to reduce the risk of tumor escape variants. 
Cytotoxicity assays with prostate tumor cell lines or patient-derived AML blasts demonstrate that dual-targeting of tumors via the modular system can significantly improve tumor 
cell killing.
The modular T cell-retargeting platform represents a flexible, valuable and promising tool for individualized cancer immunotherapy.

P.D.14.13
Focussing and sustaining the antitumor CTL effector killer response by agonist anti-CD137 mAb

E. Bolaños-Mateo1, B. Weigelin2, A. Teijeira1, I. Martinez-Forero1, S. Labiano1, A. Azpilikueta1, A. Morales-Kastresana1, J. I. Quetglas1, E. Wagena2, A. Rodríguez1, L. Chen3, P. Friedl2, I. 
Melero1; 
1CIMA, Pamplona, Spain, 2Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands, 3Yale University School of Medicine, New Haven, CT, United States.

Cancer immunotherapy is undergoing significant progress due to recent clinical successes by refined adoptive T cell transfer and immunostimulatory monoclonal antibodies. B16F10-
derived OVA-expressing mouse melanomas resist curative immunotherapy with either adoptive transfer of activated anti-OVA OT1 CTLs or agonist anti-CD137 (4-1BB) mAb. However 
when acting in synergistic combination, these treatments consistently achieve tumor eradication. Tumor-infiltrating lymphocytes that accomplish tumor rejection exhibit enhanced 
effector functions in both transferred OT-1 and endogenous cytotoxic T lymphocytes (CTLs). This is consistent with higher levels of expression of eomesodermin in transferred and 
endogenous CTLs and with intravital live-cell two-photon microscopy evidence for more efficacious CTL-mediated tumor cell killing. Anti-CD137 mAb treatment resulted in prolonged 
intra-tumor persistence of the OT1 CTL-effector cells and improved function with focused and confined interaction kinetics of OT-1 CTL with target cells and increased apoptosis 
induction lasting up to six days post-adoptive transfer. The synergy of adoptive T cell therapy and agonist anti-CD137 mAb thus results from in-vivo enhancement and sustainment of 
effector functions.

P.D.14.14
An optimized peptide vaccine strategy capable of inducing multivalent CD8 T-cell responses with potent antitumor effects

H. Cho1, S. Jung1, H. Sohn1, E. Celis2, T. Kim1,3; 
1Catholic Hematopoietic Stem Cell Bank, The Catholic University of Korea., Seoul, Korea, Republic of, 2Cancer Immunology, Inflammation and Tolerance Program, Georgia Regents University 
Cancer Center, Augusta, GA, United States, 3Department of Microbiology, College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of.

Introduction: Therapeutic cancer vaccines are an attractive alternative to conventional therapies for treating malignant tumors, and successful tumor eradication depends primarily on 
obtaining high numbers of long-lasting tumor-reactive CD8 T-cells. Dendritic cell (DC)-based vaccines constitute a promising approach for treating cancer, but in most instances low 
immune responses and suboptimal therapeutic effects are achieved indicating that further optimization is required. We describe here a novel vaccination strategy for improving the 
immunogenicity and therapeutic efficacy of DC-based vaccines.
Materials and Methods: A heterologous prime-boost vaccination regimen with peptide-loaded DCs followed by a mixture of synthetic peptides, polyinosine-polycytidylic acid and 
anti-CD40 antibodies (TriVax), was evaluated for its immunological effectiveness.
Results: TriVax immunization 7-12 days after priming with antigen-loaded DCs generated large numbers of long-lasting multiple antigen-specific CD8 T-cells capable of recognizing 
tumor cells. These responses were far superior to those generated by homologous immunizations with either TriVax or DCs. CD8 T-cells but not CD4 T-cells or NK cells mediated the 
therapeutic efficacy of this heterologous prime-boost strategy. Moreover, combinations of this vaccination regimen with PD-1 blockade or IL-2/anti-IL2 antibody complexes led to 
complete disease eradication and survival enhancement in melanoma-bearing mice.
Conclusions: The overall results suggest that similar strategies would be applicable for the design of effective therapeutic vaccination for treating viral diseases and various cancers, 
which may circumvent current limitations of cell-based cancer vaccines.
This study was supported by a grant of the Korean Health Technology R&D Project, Ministry of Health & Welfare, Republic of Korea (HI12C0718 and HI12C0759).

P.D.14.15
Targeting of Langherhans cells in cancer vaccination by Laser-assisted epidermal immunogen delivery

L. Buonaguro1, M. Tagliamonte1, A. Petrizzo1, M. Tornesello1, L. Circelli1, A. Luciano1, D. Rea1, A. Barbieri1, C. Arra1, C. Coscia2, F. M. Buonaguro1; 
1Istituto Nazionale Tumori, NAPLES, Italy, 2Pantec Biosolutions AG, Ruggell, Liechtenstein.

Efficacy of vaccines is highly dependent on the efficient delivery to professional antigen-presenting cells (APCs), such as dendritic cells (DCs). In particular, Langerhans cells (LC) 
are members of the dendritic cells family residing in the basal and suprabasal layers of the epidermis. LC have strong immunogenic properties, encounter and uptake antigens in 
peripheral tissues, transport them to regional lymph nodes, present to naive T cells and initiate adaptive immune response.
Laser-assisted epidermal immunogen delivery by P.L.E.A.S.E.® Professional (Pantec Biosolutions) provides a great opportunity to efficiently deliver vaccine antigens to LC in the 
epidermis. Indeed, it creates evenly distributed micropores through to the epidermis dramatically increasing skin permeability and enabling topically applied antigens to penetrate 
much faster and more deeply into the targeted skin layer. Preliminary results in different experimental settings indicate a dramatic enhancement of immune response elicited by 
laser-assisted epidermal immunogen delivery.
Taking advantage of such device, we have evaluated in C57BL/6 mice the immunogenicity of candidate peptide cancer vaccine for liver cancer delivered in the epidermis in association 
with daily metronomic chemotherapy. Results show that, in the metronomic chemotherapy setting, the intra-epidermal delivery is significantly more efficient than standard sub-
cutaneous delivery in eliciting a T cell immune response. Therapeutic efficacy against a tumor challenge is currently ongoing. Results will be described.
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P.D.14.16
Vaccine-induced functional T cells targeting HER-2/neu in prostate cancer patients

E. A. Anastasopoulou, I. F. Voutsas, S. A. Perez, C. N. Baxevanis; 
Cancer Immunology and Immunotherapy Center,St Savvas Cancer Hospital, Athens, Greece.

Introduction: Vaccine-induced or boosted circulating functional T cells targeting prostate-associated antigens in patients with prostate cancer may have strong prognostic impact. 
Here, we investigate HER-2/neu (HER2) specific T-cells in prostate cancer patients vaccinated with the HER2-multiepitope vaccine AE37, the Ii-key hybrid of the native peptide AE36 
(HER2(776-790)). Results from our phase I study showed that AE37 can elicit both CD4 and CD8 T-cell immune responses. Therefore, we first, aimed to detect AE37-specific CD4+ and 
CD8+ T-cells in vaccinated patients; second, we explored epitope spreading by quantifying CD8+ T-cells specifically recognizing epitopes/antigens not integrated in the vaccine.
Materials and methods: We assessed DRB1*11/AE37(LRMK-GVGSPYVSRLLGICL) specific CD4+ and A*24/HER2(781-790)-specific CD8+ T-cells after in vitro stimulation of pre- and 
post-vaccination blood-samples, using tetramers. Phenotypic characterization and functional profiling were performed with multicolor flow-cytometry. Antigen-specific CD8+ T cells 
against PSA(153-161) and E75(HER2(369-377)) (HLA-A*24 and A*2-restricted, respectively) were assessed using dextramers.
Results: Vaccine-specific memory CD4+ T cells were detected in all analyzed vaccinated patients post-vaccination with low proportions of regulatory T cells. Additionally, AE37-
responsive CD4+T cells are polyfunctional, producing mainly IFN-γ, IL-2, IL-4 and TNF-a. PSA- and HER2-specific memory CD8+ T cells were induced in the majority of the analyzed 
vaccinated patients.
Conclusion: The AE37 vaccine induces peptide-specific memory, mainly Th1, CD4+ T cells, as well as vaccine-specific CD8+ T-cells. Additionally, via epitope spreading AE37 triggers 
CD8+ T-cells specific for PSA and other HER2 epitopes. Our findings support the therapeutic relevance of HER-2 and PSA as targets for immunotherapy.

P.D.14.17
Tumorantigen-specific CD40B cells: Combining enhanced antigen-presentation and antibody-secretion for tumor targeting

K. Wennhold, M. Thelen, M. Garcia-Marquez, A. Shimabukuro-Vornhagen, M. von Bergwelt-Baildon; 
Cologne Interventional Immunology, Department I for Internal Medicine, University Hospital Cologne, Cologne, Germany.

Efficient antigen presentation is a prerequisite for the development of a T-cell-mediated immune response. Dendritic cells (DCs) are the most prominent professional antigen-
presenting cells (APCs). However, they have several disadvantages as cellular adjuvant in cancer immunotherapy. Therefore, an alternative approach was developed, in which 
polyclonal B cells can serve as potent APCs by treatment with the CD40 ligand. We demonstrated that CD40-activation dramatically improves antigen presentation by B cells, 
efficiently inducing naive and memory CD4+ and CD8+ T-cell responses. Moreover, these CD40-activated (CD40) B cells home to secondary lymphoid organs.
However, antigen presentation by antigen-specific B cells is more effective compared to polyclonal B cells. Therefore, we use tumorantigen-specific B cells to improve the antigen-
presenting function of CD40B cells. Purified human and murine tumorantigen-specific B cells highly upregulate activation markers upon CD40-stimulation, which results in an 
enhanced CD4+ and CD8+ T cell response in vitro and in vivo. This response is significantly lower in polyclonal CD40B cells and comparable to the stimulation induced by mature 
dendritic cells. Moreover, antigen-specific B cells can be stimulated in vitro to differentiate into antibody-secreting plasma cells. Treatment of E.G7 lymphoma-bearing mice with 
a combination of antigen-specific CD40B cells and plasma cells results in inhibition of tumor growth and prolonged survival in preventive and therapeutic approaches. Moreover, 
antigen-specific B cells home to the tumor site and the spleen, where they encounter T cells. These results provide new insights into the role of activated antigen-specific B cells as 
APCs and their use for cancer immunotherapy.

P.D.14.18
Generation of exhaustion-resistant memory CD8 T-cells by simultaneous downmodulation of mTORC1 and PD-1 in activated CD8 T-cells

A. Berezhnoy, A. Levay, A. Rajagopalan, Y. Dove, E. Gilboa; 
University of Miami, Miami, FL, United States.

CD8 memory T cells play a crucial role in controlling chronic infections and certain malignancies. It is possible to expand the population redirecting early-activated T-cells toward 
memory differentiation by altering intracellular signaling of mTORC1 pathway. Indeed, treatment with mTORC1 inhibitor rapamycin increased formation of memory cells as published 
previously; however, animals treated with the drug exhibited signs of immune suppression and rapamycin-generated CD8 memory T-cells failed to protect animals against melanoma 
challenge. We introduced highly efficient RNAi-based method to downmodulate mTORC1 signaling specifically in target cells. siRNA against raptor, a critical component of the 
signaling complex, was delivered in vivo into activated T-cells by conjugating to the 4-1BB-binding RNA aptamer resulting in expansion of CD8+ memory T-cells formation.
Memory T-cells are generally resistant to immune suppression, yet in vivo, the population suffers from the gradual attrition mediated by PD-1 signalling. We developed the conjugate 
with two highly effective siRNAs against raptor and PD-1 linked to the same 4-1BB aptamer molecule. In OT-I adoptive transfer model, we demonstrated that treatment with 4-1BB-
raptor-PD1 conjugates increased formation of memory CD8+ T-cells (as measured by absolute number of persistent OT-1 cells) in a rate similar to the 4-1BB-raptor conjugate. There 
was, however, qualitative difference between two populations, as CD8+ memory T-cells expanded with 4-1BB-raptor-PD1 conjugates expressed significantly less PD-1 on cell surface, 
and were, therefore, resistant to PD-1-mediated immune suppression. Thus, we introduced a new method to generate memory cells with enhanced functional potential and currently 
exploring its therapeutic usefulness in various models.

P.D.14.19
Longitudinal Effects of Ibrutinib Therapy on T Lymphocytes: Implications for Combination Adoptive Cell Strategies to Treat Chronic Lymphocytic Leukemia (CLL)

J. A. Fraietta1, K. A. Beckwith2, P. R. Patel1, S. E. McGettigan1, M. Ruella1, D. R. Cook1, J. Hulitt3, S. B. Kudchodkar1, A. P. Cogdill1, Z. Zheng1, J. J. Melenhorst1, D. L. Porter1, D. M. Barrett3, B. 
L. Levine1, C. H. June1, J. C. Byrd2, M. V. Maus1; 
1University of Pennsylvania, Philadelphia, PA, United States, 2Ohio State University, Columbus, OH, United States, 3The Children’s Hospital of Philadelphia, Philadelphia, PA, United States.

Introduction: The effective application of genetically re-directed T cells specific for the B cell antigen CD19 (CTL019) requires robust ex vivo and in vivo expansion of these lymphocytes. 
We observed that patients with CLL often have a T cell defect that results in impaired ex vivo expansion and a lower rate of clinical response to CTL019, compared to patients with 
other hematologic malignancies. Our goal was to evaluate the combination of a novel targeted therapy with CTL019 cell immunotherapy to inform clinical trial design for the reliable 
treatment of CLL.
Materials and Methods: Through the use of immunophenotypic analyses of serially-matched patient samples, functional assays and xenogeneic mouse models, we characterized the 
nature and mechanisms of T cell dysfunction in CLL and how they are influenced by the Bruton’s tyrosine kinase (BTK)/interleukin-2-inducible T cell kinase (ITK) inhibitor, ibrutinib.
Results: We report that in patients with CLL, prolonged treatment with ibrutinib (at least 6 months) restores T cell proliferative and functional capacity ex vivo. Accordingly, the 
expansive potential and anti-tumor efficacy of CTL019 cells was markedly enhanced in vivo following administration of ibrutinib. Mechanistically, ibrutinib exerts these effects by 
decreasing inhibitory receptor expression on T cells and tumor-associated inhibitory ligands, including CD200, despite the persistence of circulating disease.
Conclusions: Our results suggest that combining ibrutinib oral therapy with CTL019 immunotherapy represents a novel and potentially curative treatment strategy for CLL, and 
provide rationale for conditioning with small molecule inhibitors of BTK/ITK prior to T cell-based immunotherapy.

P.D.14.20
Clinical efficacy of dendritic cells in combination with cytokine-induced killer cells in the treatment of advanced colorectal cancer

J. Zheng1, L. Jiang1, L. Yao1, Y. Ai1, Y. Zhang1, W. Huang1, Y. Gao1, C. Zhang1, H. Zhao1, S. Yu2, S. Jia1, J. Hu1; 
1Tumor Biotherapy Department of Hospital 81 of PLA, Nanjing, China, 2Oncology Department of Hospital 187 of PLA, Haikou, China.

Objective: To evaluate safety and clinical efficacy of dendritic cells (DCs) in combination with cytokine-induced killer (CIK) cells treatment of patients with advanced colorectal 
cancer (CRC). Method: Peripheral blood mononuclear cells (PBMCs) were collected from 142 patients with stage III~IV CRC. Non-adherent PBMCs were induced ex vivo to develop 
into CIK cells with IFN-γ, IL-2 and anti-CD3 stimulation, DCs were derived from adherent PBMCs with GM-CSF and IL-4 treatment, which then sensitized by colo-320 or HCT-116 
cell lysates. After PBMCs collection, on days 7, 14, 21 and 28, DCs (≥1×107) were given subcutaneously; CIK cells (≥1×109) were venous transfused to patients four times during days 
9 to 21. Clinical efficacy and adverse effects were evaluated pre- and post-treatment. Results: No clinically significant side effects were observed during DC/CIK immunotherapy. 
Objective response rate (ORR) and disease control rate (DCR) in CRC patients were 16.2% and 60.0%, respectively. Patients’ one-year overall survival (OS) rate was 47%, two- and 
three-year OS maintained at 31%. No significant differences were observed in proportion of T-lymphocyte subsets, natural killer cells and CEA level in patients’ peripheral blood after 
treatment. However, single-factor analysis showed tumor stage (P=0.015), treatment cycles (P=0.037) and pre-treatment CEA value (P=0.037) can significantly effect survival time 
of CRC patients. Multivariate Cox model indicated treatment cycles (P=0.024) and age (P=0.015) remarkably related with survival time of patients. Conclusion: Autologous DC/CIK 
immunotherapy is a safe and feasible therapeutical approach, which provides potential benefit for patients with advanced CRC.
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P.D.14.21
Correlating structure and molecular function of chimeric antigen receptors by advanced microscopy

V. Gudipati1, J. Rydzek2, M. Brameshuber3, A. Plach1, S. Königsberger1, M. Hudecek2, J. Huppa1; 
1Medical University of Vienna, Vienna, Austria, 2Universitätsklinikum Würzburg, Würzburg, Germany, 3Vienna University of Technology, Vienna, Austria.

Chimeric antigen receptors (CAR) are recombinant receptors designed to target tumour cells expressing a specific antigen. Typically CARs consist of an extracellular single chain 
variable fragment (scFv) fused to a transmembrane domain followed by an intracellular activation and a co-stimulatory domain. Despite spectacular successes of CAR-based therapy, 
it is not clear how CAR architecture influences CAR-T-cell signalling, cytotoxicity and cell proliferation. To shed light on CAR-T-cell target recognition, we aim to correlate the structure 
of CARs with its nanoscale organisation within the plasma membrane, its propensity to promote synapse formation and to initiate downstream signalling by means of total internal 
reflection fluorescence (TIRF) and super-resolution microscopy. To this end we have established a planar-glass-supported lipid bilayer system, which is functionalized with target 
antigens (Cd19 and Ror1), the co-stimulatory molecule B7-1 and the adhesion molecule Icam-1, and which serves as a surrogate target cell membrane. We will utilise this system to 
reveal how differences in CAR design affect synapse formation and target sensitivity. Such knowledge will be instrumental for the rational design of CARs with improved function.

P.D.14.22
The use of anchored agonists of phagocytic receptors for effective cancer immunotherapy

V. Caisova1, A. Vieru1, Z. Kumzakova1, S. Glaserova1, H. Husnikova1, N. Vacova1, J. Kopecky1,2, J. Zenka1; 
1Department of Medical Biology, Faculty of Science, University of South Bohemia, Ceske Budejovice, Czech Republic, 2Institute of Parasitology, Biology Centre of the Czech Academy of 
Sciences, v.v.i., Ceske Budejovice, Czech Republic.

Introduction: The idea of the use of killed microorganisms or their parts for stimulation of immunity and cancer immunotherapy is very old. Our novel approach is based on installation 
of ligands of phagocytic receptors on tumor cells. Therapeutic effect is further amplified by simultaneous application of TLR agonists. We focused on searching for proper ligands 
causing strong therapeutic effect and safe for humans.
Materials and Methods: For stimulation of phagocytosis we used laminarin, mannan or N-formyl-methioninyl-leucyl-phenylalanine covalently bound to tumor cells or attached 
using hydrophobic anchor. As TLR ligands MPLA, Imiquimod, Resiquimod, POLY I:C, and heat killed Listeria monocytogenes were used. Study was performed using B16-F10 murine 
melanoma model.
Results: Resiquimod proved to be the most suitable TLR agonist. Its combination with mannan covalently bound to tumor cells significantly reduced tumor growth. Addition of POLY 
I:C and L. monocytogenes caused complete recovery of 83% of mice and protected them against retransplantation of melanoma cells.
Conclusions: Combination of soluble TLR agonists and to tumor cells attached ligands stimulating phagocytosis can lead to very efficient cancer treatment.
Grant: Research Support Foundation, Vaduz, Fürstentum Liechtenstein.

P.D.14.23
In vitro neutralization of IL-17A sensitizes dendritic cells to vinblastine in Langerhans cell histiocytosis

S. Olsson Åkefeldt1,2, M. Ismail2,3, A. Belot2,4, M. Lourda1, H. Valentin5,2, C. Maisse2,6, G. Salvatore2,7, N. Bissay2, M. Svensson1, M. Aricò8, J. Henter1, C. Delprat2,9; 
1Childhood Cancer Research Unit, Department of Women’s and Children’s Health, Karolinska Institutet, Center for Infectious Medicine, Karolinska University Hospital Solna, Stockholm, 
Sweden, 2CNRS, UMR5239, Laboratoire de Biologie Moléculaire de la Cellule, Ecole Normale Supérieure de Lyon, Université de Lyon, Université de Lyon 1, Lyon, France, 3Laboratoire 
de microbiologie santé et environnement, université Libanaise, Tripoli, Lebanon, 4Hôpital Femme Mère Enfant, Bron, France, 5UMR5239, Oullins, France, 6INRA-UCBL-ENVL, UMR 754, 
Rétrovirus et Pathologie Comparée, Lyon, France, 7Università degli Studi di Firenze, Firenza, Italy, 8Azienda Sanitaria Provinciale 7, Ragusa, Italy, 9Institut Universitaire de France, Paris, 
France.

Langerhans cell histiocytosis (LCH) is an inflammatory neoplasm that damages tissues by accumulating death-resistant dendritic cells (DCs) and giant cells. Death resistance of 
lesional DCs is both controlled by BRAFV600E mutation and the microenvironment. Monocyte-derived DCs (Mo-DCs) are one possible source for pathological DCs. Because we have 
previously demonstrated that IL-17A induces survival and fusion of Mo-DCs, we investigated whether inhibiting IL-17A may represent a new strategy to optimize chemotherapy in 
LCH.
Significant high levels of plasma IL-17A in young patients from LCH were detected compared to healthy donors using ELISA. LCH patients with sequelae contained higher plasma 
IL-17A levels than LCH patients without sequelae, suggesting that IL-17A may be pathogenic. In Mo-DCs from LCH, we observed abnormal and correlated intracellular expressions of 
IL-17A and BCL2A1, a pro-survival BCL2 member. Both proteins correlated to DC survival, while MCL1, the myeloid pro-survival BCL2 member, did not. In vivo, BCL2A1 expression 
was highly detected by immunohistofluorescence in CD1a-positive pathogenic DCs and giant cells of LCH granulomas. Neutralizing IL-17A impaired both BCL2A1 expression and 
survival in Mo-DCs from LCH patients. Vinblastine is the main cytotoxic compound of the current front-line standard of care of LCH. Vinblastine had no effect on IL-17A and BCL2A1 
expression, while it can decrease MCL1 and depolymerize microtubules in Mo-DCs, depending on doses. Vinblastine dose that does not depolymerize microtubules synergized 
with IL-17A neutralization to kill Mo-DCs from LCH patients. These results strongly suggest that targeting IL-17A might represent an interesting strategy to improve efficiency of 
chemotherapy in LCH.

P.D.15 Cancer Immunotherapy - Part 3

P.D.15.01
Construction of DNA vaccines expressing the novel tumor antigen neuroplastin: protective efficacy against mammary adenocarcinoma in immunized mice

A. Tiptiri-Kourpeti1, E. Poimenidis1, P. Ypsilantis2, C. Simopoulos2, V. Schirrmacher3, K. Chlichlia1; 
1Department of Molecular Biology & Genetics, Democritus University of Thrace, Alexandroupolis, Greece, 2Medical School, Democritus University of Thrace, Alexandroupolis, Greece, 
3Immunology & Oncology Center of Cologne, Cologne, Germany.

Neuroplastin (NPTN) was recently identified as a potential tumor antigen and was found to be highly expressed in the majority of metastatic breast carcinomas. Therefore, we 
selected this antigen to design DNA vaccine constructs against a DA3-induced mammary carcinoma. Expression of NPTN was detected in cell lines transfected with the respective 
vaccine constructs, by real-time PCR and Western blotting. Evidence was also provided for in vivo expression 48 hours following intramuscular administration of the NPTN constructs. 
Moreover, intra ear immunization resulted in strong neuroplastin-specific antibody responses in sera from immunized mice, as evidenced by indirect ELISA and immunofluorescence. 
BALB/c mice were immunized with the DNA vaccine constructs expressing neuroplastin for three subsequent times with an interval of 8-10 days and challenged subcutaneously with 
syngeneic mammary adenocarcinoma cells. One week later mice were euthanized and the tumor volume and incidence was recorded. The majority of pre-immunized mice showed no 
tumor growth compared to non immunized mice. Sera from immunized mice were analyzed by ELISA and showed that IgG2b and IgG3 antibodies were raised. Moreover, splenocytes 
from NPTN-immunized mice were challenged with synthetic NPTN peptide epitopes and examined for the presence of cytotoxic T-cells by ELISPOT. Significant IFN-gamma 
production was observed only in NPNT-immunized mice. We demonstrated that prophylactic immunization with NPTN-encoding DNA can induce protective immunity in mice 
against mammary adenocarcinoma and validated neuroplastin as a good target for cancer immunotherapy studies. Our next aim is to fathome the molecular pathway of neuroplastin 
and its role in tumor progression.

P.D.15.03
Exposure of blood mononuclear cells to BCG leads to enhanced recognition of bladder cancer cells by CD56bright NK cells

E. M. García-Cuesta1, G. Esteso1, O. Ashiru2, M. Álvarez-Maestro3, S. López-Cobo1, A. Linares3, H. T. Reyburn1, M. M. Ho2, L. Martínez-Piñeiro3, M. Valés-Gómez1; 
1Spanish National Centre for Biotechnology, Madrid, Spain, 2National Institute for Biological Standards and Control, South Mimms, United Kingdom, 3Infanta Sofia Hospital, Madrid, Spain.

Introduction: Immunotherapy based on the intravesical instillation of Bacillus Calmette-Guérin (BCG) is the first choice treatment for non-muscle invasive bladder cancer (NMIBC), 
either high-grade flat carcinomas (carcinoma in situ, CIS) or papillary tumors (after trans-urethral resection). Previous studies indicated that the exposure of purified NK cells or 
bladder cells to BCG does not alter the recognition of bladder cancer cells by Natural Killer (NK) cells in vitro.
Materials and Methods: PBMC from healthy donors were preincubated with BCG (OncoTICE) and the changes in the NK cell phenotype and cytotoxic function against several bladder 
cancer cell lines were analysed. In parallel, a pilot study of the immune response in bladder cancer patients treated with BCG or mitomycin was set up. Cytokines were analysed in the 
urine supernatants by Luminex.
Results: Co-incubation with BCG leads to an initial wave of CD56bright NK cells able to produce more IFNg than the untreated ones in response to bladder tumour cells. On prolonged 
co-culture with BCG, the CD56bright NK cells proliferate vigorously, lose their IFNg production capacity and, instead, they make cytotoxic responses against these tumour cells. Soluble 
factors produced by immune cells mediate this NK cell differentiation in response to BCG. BCG-treated patients urine contains cytokines that are generally thought of as belonging to 
an “innate-immune” type of response.
Conclusions: BCG can activate NK cells promoting a better recognition of the bladder tumor cells. This activation is mediated by innate cytokines produced mainly by monocytes. 
There is an innate cytokine signature of BCG-treated patients.
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P.D.15.04
Development and characterization of Natural Killer T cell Vaccine for oral squamous cell carcinoma

S. N. Das, A. K. Singh, N. K. Shukla; 
All India Institute of Medical Sciences, New Delhi, India.

Introduction. In this study we attempted to develop and characterize Natural Killer T- cell vaccine for oral squamous cell carcinoma. Invariant Natural Killer T (iNKT) cells are unique 
subset of glycolipid-reactive T lymphocytes with potent antitumour characteristics. This study was planned to understand Th-like cytokine profiles of iNKT-cell subsets and modulation 
of their functions in response to glycolipid ligand and tumour cell lysate (TL).
Materials and MethodsImmunophenotyping and cytokine profile of iNKT-cell subsets was evaluated from the peripheral blood of eight oral squamous cell carcinoma (OSCC) patients 
by flow cytometry and enzyme-linked immunosorbent assay (ELISA), while antitumour activity of iNKT cells was measured by MTT assay.
Results. CD4+ (CD4+ CD8- ) iNKT subset from OSCC patients showed significant (P < 0.01) expansion and higher IL-4 production following activation with α-GalCer-pulsed DCs, while 
CD4- CD8- double negative (DN) and CD8+ (CD4- CD8+ ) iNKT subsets produced IFN-γ predominantly. iNKT cells showed significantly (P = 0.02) increased secretion of IFN-γ and 
enhanced cytotoxicity to KB and SCC-4 tumour cells in response to α-GalCer and TL-pulsed DCs.
Conclusions. It appears that mutual balance/ratio of iNKT subsets may be important for their effector functions. Selectively expanded DN and CD8+iNKT cells with α-GalCer and TL 
may be a better candidate vaccine for iNKT-cell-based adoptive cancer immunotherapy.

P.D.15.05
dl922-947 virotherapy reduces IL-8 production and impairs anaplastic thyroid carcinoma-induced angiogenesis

C. Passaro, F. Borriello, V. Vastolo, V. Cosimato, S. Di Somma, G. Marone, G. Portella; 
University of Naples Federico II, Naples, Italy.

Introduction: Anaplastic Thyroid Carcinoma (ATC) is one of the most aggressive human cancers, showing limited response to common treatments. The oncolytic adenovirus dl922-
947 has shown promising results in preclinical studies for ATC treatment. Oncolytic viruses (OVs) are viral strains or mutants that selectively replicate in and kill tumor cells. Recent 
evidence suggests that OVs-mediated modulation of tumor microenvironment plays a critical role in determining the efficacy of virotherapy. Whether and how dl922-947 modulate 
ATC microenvironment remains to be established.
Materials and Methods: ATC cell lines (8505-c and BHT101-5) were treated with dl922-947 and cytokine expression (IL-6, IL-8, IL-10, IFNβ, VEGF-A, TNFα) was evaluated by 
quantitative PCR and ELISA. NF-κB p65 binding at IL-8 promoter was evaluated by chromatin immunoprecipitation. ATC-induced angiogenesis was assessed in vitro by endothelial 
tube formation assay.
Results: No differences in cytokine secretion were observed upon dl922-947 infection except for IL-8. ATC cells expressed high levels of IL-8, which were reduced by dl922-947. These 
results were paralleled by reduced binding of NF-κB p65 at IL-8 promoter upon dl922-947 infection. IL-8 exerts several functions, namely induction of proliferation and survival of 
endothelial and cancer cells. IL-8 did not increase proliferation or survival of untreated or dl922-947-treated ATC cells. Critically, dl922-947-mediated IL-8 downregulation impaired 
ATC-induced angiogenesis in vitro.
Conclusion: Our results suggest that IL-8 modulation by dl922-947 may represent a critical mechanism for the outcome of virotherapy in ATC. We are currently investigating the in vivo 
effects of dl922-947 treatment on IL-8 expression, tumor vascularization and myeloid cell infiltration/activation.

P.D.15.06
ChAdOx1-MVA vaccination platform as a novel prostate cancer immunotherapy

F. Cappuccini1, S. Stribbling1, E. Pollock1, C. A. Lygate2, C. Verrill3, A. V. Hill1, I. Redchenko1; 
1The Jenner Institute - University of Oxford, Oxford, United Kingdom, 2BHF Centre of Research Excellence, Division of Cardiovascular Medicine, John Radcliffe Hospital - University of Oxford, 
Oxford, United Kingdom, 3Department of Cellular Pathology, Oxford University Hospitals NHS Trust, John Radcliffe Hospital, Oxford, United Kingdom.

Introduction: Prostate cancer (PCa) is the most common non-skin cancer in men and the second leading cause of cancer deaths. The effectiveness of the few available therapies for 
the advanced stages of this malignancy is not yet satisfactory. Therefore, the development of alternative therapies, such as cancer vaccines, still remains a priority.
Materials and Methods: In this study, the vaccination strategy based on simian adenovirus ChAdOx1 and Modified Vaccinia virus Ankara (MVA) has been evaluated in transplantable 
and autochthonous tumour models. Immunogenicity experiments were assessed via IFN-γ ELISPOT and intracellular cytokine staining (ICS). Readouts of efficacy studies were tumour 
growth delay, survival and histopathology/immunohistochemistry.
Results: Intramuscular immunisation of C57BL/6 and TRAMP mice elicited IFN-γ responses specific to the tumour antigen and attributable to CD8 T cells. Moreover, therapeutic 
vaccination of TRAMP-C1 challenged C57BL/6 mice delayed tumour growth. Additional treatment with checkpoint inhibitors significantly improved survival. In TRAMP mice, 
vaccination led to a reduced tumour burden and an augmented immune cell infiltration in the prostate tissue.
Conclusions: Our results suggest that ChAdOx1-MVA vaccination regime successfully induce CD8 T cell responses specific for the targeted tumour antigen, leading to tumour growth 
delay in prostate tumour challenged mice and reduced tumour burden in the transgenic TRAMP model. Additional studies will help to further improve this strategy in order to develop 
a successful vaccine to be employed in clinical settings.

P.D.15.07
Foxp3-Fc (IgG) fusion construct/protein vaccination launches immune responses against regulatory T cells in mice

N. Mousavi Niri1, N. Zarghami1, J. Hajati2, A. Memarnejadian3, M. Aghasadeghi4; 
1Tabriz university of medical science, Tabriz, Iran, Islamic Republic of, 2Tehran university of medical science, Tehran, Iran, Islamic Republic of, 3Pasteur Institute of Iran, Tehran, Iran, Islamic 
Republic of, 4Pasteur institute of Iran, Tehran, Iran, Islamic Republic of.

Introduction: Apparently, regulatory T cells (Treg) play a critical role in the attenuating immune responses against tumor cells in tumor microenvironment. Therefore, several methods 
have been introduced for eliminating Treg. Among them, instructing immune response against Treg expressing Foxp3 transcription factor is a hopeful approach to decrease Treg 
frequency. In current study, we used a fusion construct expressing Fc portion of IgG and Foxp3 (previously constructed by our group) to effectively instruct immune response against 
Treg.
Materials and methods: DNA construct containing Fc portion of IgG fused to Foxp3 and its recombinant fusion protein were injected as DNA and protein vaccines respectively into 
C57BL/6 mice. After 2 weeks, the frequency of Treg in spleen and other immune responses againt Tregs were investigated by FACS and some other analysis (cytokine assay, CFSE 
proliferation assay and cytotoxicity assay).
Results: FACS analysis of Treg in spleen revealed that the frequency of Treg significantly decreased in mice vaccinated with fusion protein compared with groups vaccinated with 
Foxp3 construct and recombinant protein. IFN-γ secretion, In vivo and In vitro cytotoxicity assay and CFSE Proliferation assay against FoxP3 protein confirmed the efficiency of the 
vaccination.
Conclusions: We conclude that targeting Treg expressing FOXP3 by our novel fusion construct cause more efficient immune responses against Tregs and decrease its content. This 
novel approach can be considered for efficient elimination of Treg in tumor bearing mice.

P.D.15.08
Evaluation of a Novel anti-Tumor Immunotherapeutic Strategy Targeting Regulatory T cells

R. Mustapha; 
CNRS UMR 8161, Lille, France.

Unfortunately due to confidentiality reasons I am unable to name the exact subject of this research. The project revolves around a molecule that has been proven to have an 
immunoregulatory effect and to be highly regulated in various cancer. The research mainly focuses on proving that the molecule potentiates and plays a role in regulatory T cells 
(Tregs) induced immunosuppression. Tregs are a subpopulation of T cells whose role is to inhibit the immune response in order to maintain immunological homeostasis. Over the 
last years Tregs have been shown to be upregulated in various cancers where they promote tumor progression by inhibiting the immune system. This has resulted in the notion 
that targeting Tregs can be a potent anti-cancer immunotherapeutic approach. However, such approaches have been largely unsuccessful mainly due to the lack of specificity 
ultimately resulting in the inhibition of effector immune cells as well. Following Treg isolation from over 60 healthy donors, we have been able to prove via QPCR, western blotting, 
immunofluorescence, ELISA and flow cytometry that the molecule is highly expressed by Tregs with respect to conventional T cells (Tconv). Moreover, via the use of an in-house 
patented antibody we were able to significantly inhibit the suppressive function of Tregs in proliferation cell co-culture assays of Tregs and Tconv. Finally, we have shown that using 
this antibody we could limit the growth of a xeno-transplanted human tumor in mice that have been reconstituted with human immune cells.
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P.D.15.10
Efficient production of NY-ESO-1-specific CD4+ and CD8+ T-cell clones for epitope discovery and immunotherapy via activation marker expression

D. J. Verdon1,2, A. E. Brooks1,2, P. R. Dunbar1,2; 
1University of Auckland, Auckland, New Zealand, 2Maurice Wilkins Centre for Molecular Biodiscovery, Auckland, New Zealand.

Introduction: The detection, isolation and expansion of cancer/testis-and tumour-associated-antigen-specific T-cells is of central importance in cell-mediated immunotherapy for 
cancer, the discovery of novel immunogenic peptide/MHC combinations, and the isolation of therapeutically applicable T-cell receptors (TcR). We have investigated the tractability 
of cloning antigen-specific T-cells responsive to synthetic long peptides (SLP) derived from the immunogenic cancer/testis-antigen NY-ESO-1 based on surface expression of T-cell 
activation markers.
Methods: We determined the expression kinetics of several candidate markers on CD4+ and CD8+ T-cells following α-CD3/28 and peptide stimuli, and found a combination of CD25/69/
CD134 and CD25/69/CD137 expression best defined activated CD4+ and CD8+ T-cells, respectively, 24-48h post-stimulation. Using these marker combinations, individual T-cells were 
isolated from PBMC of previously vaccinated donors by fluorescence-activated-cell-sorting following a single 12-day expansion/24-hour recall with NY-ESO-1 SLP. Individual T-cells 
were expanded to >1x107, and minimal epitopes and peptide/MHC restrictions for each clone determined using overlapping peptide libraries presented by autologous and partially 
HLA-matched allogeneic lymphoblastoid cell lines.
Results and conclusions: ELISPOT screening revealed cloning specificities of up to 85%. HLA-Cw03-restricted CD8+ clones recognizing the previously reported 92-100; 96-104; and 
125-133 epitopes were generated. CD4+ clones were generated recognizing the well-characterised HLA-DP4-restricted 157-170 epitope, as well as previously unreported MHC/epitope 
pairings specifically mediated by the commonly expressed HLA- DRB1*01:01/15:01 and DRB1*11:03. As such, activation-marker-based T-cell cloning represents an efficient means of 
isolating both CD4+ and CD8+ T-cell clones against therapeutically relevant antigens, and allows epitope discovery and therapeutically relevant TcR isolation and functional screening 
at a single-cell level.

P.D.15.11
Affinity-optimized TCR-engineering of dual tumor- & virus- specific CD8 T cells for cancer immunotherapy

M. Allard1, S. A. Fuertes Marraco2, P. O. Gannon1, M. Hebeisen1, D. E. Speiser1,2, N. Rufer1,2; 
1Department of Oncology, Lausanne University Hospital (CHUV) and University of Lausanne, Lausanne, Switzerland, 2Ludwig Center for Cancer Research of the University of Lausanne, 
Lausanne, Switzerland.

T-cell engineering with TCRs of increased affinity for tumor antigens is a powerful strategy to endow T-cells with maximal activity. Recent studies have shown that anti-tumor T-cell 
function can be improved by enhancing TCR-pMHC affinities within physiological limits, but paradoxically further increases led to functional impairment and potential self/cross 
reactivity. Clinical efficacy can also be improved by engineering well-selected T-cell subpopulations. As such, virus-specific T-cells could benefit from the powerful immunogenicity of 
pathogens to mediate efficient anti-tumor responses.
This project aims at investigating the optimal affinity window of anti-tumor TCRs when expressed in a virus-specific cellular context/background, as well as the therapeutic advantage 
of engineering dual tumor- & virus-specific T cells. Using a panel of TCRs of incremental affinity against the HLA-A2/NY-ESO-1 tumor-antigen, we demonstrated that Yellow 
Fever vaccine-specific CD8+ T-cells expressing affinity-optimized TCRs could be reprogrammed into highly polyfunctional tumor-specific memory/effector cells. Interestingly, the 
endogenous specificity of T cells engineered with very high affinity TCRs was not affected, despite the expression of several inhibitory receptors and reduced anti-tumoral activity. 
Finally, dual-specific T-cells expanded to a greater extent in response to virus- than tumor-antigen stimulation, suggesting that vaccine boots could potentiate their therapeutic 
activity.
Together our results provide new insights into the mechanisms of high-affinity TCR-associated loss of function, which may be regulated at the level of the TCR-complex rather than 
the cellular one. Moreover, this study provides a promising rationale for the improvement of anti-cancer therapies through affinity-optimized TCR engineering of virus-specific T-cells.

P.D.15.13
T-cell reconstitution after autologous hematopoietic stem cell transplantation with or without mesenchimal stromal cells co-infusion in patients with hemoblastoses

E. A. Blinova1, E. V. Batorov1, E. Y. Shevela1, V. V. Sergeevicheva2, I. V. Kruchkova2, A. V. Gilevich2, E. R. Chernykh1, V. A. Kozlov1; 
1Research Institute of Fundamental and Clinical Immunology, Novosibirsk, Russian Federation, 2Clinic of Immunopathology, Novosibirsk, Russian Federation.

Mesenchimal sromal cells (MSCs) have ability to differentiate into bone marrow microenvironment cells and produce stimulating hematopoiesis cytokines. Have found that the 
index of general and relapse-free survivals correlate with early recovery of lymphocytes after AHSCT. Taking into account the damaging effects of chemotherapy and radiotherapy 
on hematopoiesis, we hypothesized that co-infusion of MSCs will improve the engraftment of HSCs and shorten the critical lymphopenia. Material and Methods: This study included 
23 patients with hemoblastoses, 11 of which undergone co-infusion of MSC (0,16*106 cells/kg). As control group was matched 26 healthy individuals of the same age. Proportion of 
CD4+CD31+ cells was measured by flow cytometry. TREC number was determined by quantitative Real-time PCR in pure populations of lymphocytes using specific standard. CD4+ 
cells were sorted by flow cytometer FACS Aria using fluorescent-conjugated antibodies. The purity was at least 95%. Patients with standard AHSCT emerged from leukopenia on 16 
day, patients with AHSCT+MSCs - on 13 day. 12 month after transplantation in group AHSCT+MSCs number of CD4+31+ cells was twice as it was in group in AHSCT. Both groups had 
comparable amount of CD4+31+ cells before AHSCT. TREC content in CD4+ cells were recovery on 6 month after AHSCT and continued to increase to donor values on 12 month in 
group AHSCT+MSCs. Both groups had low values of TREC before AHSCT and it correlated with amount of chemo- and radiotherapy.
MSCs co-infusion had a positive effect on the T-cell recovery after transplantation, which was depended on initial level of thymic activity.

P.D.15.14
STING activation of tumor endothelial cells initiates spontaneous and therapeutic antitumor immunity

O. Demaria1, A. De Gassart2, S. Coso2, N. Gestermann1, J. Di Domizio1, L. Flatz1, T. Petrova1, D. Speiser1, M. Gilliet1; 
1CHUV, Epalinges, Switzerland, 2UNIL, Epalinges, Switzerland.

Spontaneous CD8 T cell responses occur in growing tumors but are usually poorly effective. Understanding the molecular and cellular mechanisms that drive these responses is of 
major interest as they could be exploited to generate a more efficacious antitumor immunity. In a mouse model of melanoma, we uncovered a role of STimulator of INterferon Genes 
(STING), an adaptor molecule that is required for cytosolic DNA sensing, in the induction of anti-tumor CD8 T responses. STING activation occurred spontaneously in growing tumors 
and led to infiltration of antigen specific CD8 T that delayed tumor growth. Enforced STING activation by intratumoral injection of cyclic GMP-AMP (cGAMP), potently enhanced these 
anti-tumor CD8 T responses leading to growth control of injected and non injected tumors. The anti-tumor immunity induced by both spontaneous and enforced STING activation 
was dependent on type I IFNs produced in the tumor-microenvironment. Endothelial cells were found to be the principal type I IFN producers in response to STING activation, 
identifying an unexpected role of the tumor vasculature in the initiation of antitumor immunity. Importantly, enforced STING activation in human melanoma induced potent type I 
IFN production by endothelial cells suggesting a new therapeutic approach to treat melanoma.

P.D.15.15
Polymer conjugates of cytotoxic drugs for tumor-specific drug delivery and anti-tumor immune responses

M. Sirova1, T. Etrych2, M. Kabesova1, L. Sivak1, P. Chytil2, B. Rihova1; 
1Inst. of Microbiology ASCR, Prague 4, Czech Republic, 2Inst. of Macromolecular Chemistry ASCR, Prague 6, Czech Republic.

Tumor-specific targeting of cancerostatics using polymer drug carriers is a potential strategy to achieve an effective treatment not burdened by significant side toxicity. Synthetic 
water-soluble N-(2-hydroxypropyl)methacrylamide (HPMA) is one of the most promising polymer carriers, enabling control of drug loading and delivery. The drug attached to the 
polymer is inactive during extended circulation of the conjugate in blood, and preferentially accumulates in tumor tissue by Enhanced Permeability and Retention (EPR) effect. 
Notably, HPMA copolymer conjugates carrying cancerostatic drugs such as doxorubicin or docetaxel induced potent anti-tumor effect without detectable systemic toxicity, and 
development of tumor resistance. A new generation of HPMA copolymer conjugates was designed as high-molecular-weight polymer structures to which the drug was linked via 
a pH-sensitive hydrazone bond. In vivo evaluation confirmed excellent therapeutic activity in murine syngeneic tumors, such as EL4 lymphoma or 4T1 carcinoma. The treatment 
resulted in a significant proportion of completely cured animals. The tumor regression was associated with activation of anti-tumor immune response, in which mechanisms of 
immunogenic cancer cell death could be involved. CD8+ T cells were responsible for the tumor regression. Depending on the treatment dose and regime, tumor-specific resistance 
upon second tumor challenge was regularly observed. Activation of immune responses during the treatment was essential for the treatment outcome, and manifested as a systemic 
anti-tumor response as well as changes in the host immune infiltrate in the tumor microenvironment.
The work was supported by the Czech Science Foundation (projects P301/11/0325, P301/12/1254, and 14-12742S), and RVO 61388971.
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P.D.15.16
Fully synthesized Mucin 1 glycopeptides are effective cancer vaccines and induce high antigen-specific antibody titers

N. Stergiou1, B. Palitzsch2, R. Zentel2, E. Schmitt1, H. Kunz2; 
1Institute of Immunology, Mainz, Germany, 2Institute of Organic Chemistry, Mainz, Germany.

Introduction: Tumor immunotherapy is considered to be very promising for cancer treatment. Choosing selective tumor antigens is essential for the development of effective anti-
tumor vaccines. Among these, tumor-associated membrane glycoproteins represent important antigens for the development of immunotherapies. Due to down-regulation of β-1,6-
N-acetylglucosamine transferases and up-regulation of sialyl transferases in tumor cells, the glycans of mucin (MUC)1 are much shorter and prematurely sialylated. Therefore, many 
epithelial tumor tissues differ from healthy tissue in an altered glycosylation pattern of the membrane-bound MUC1. Consequently, cancer vaccines were designed with the aid of 
aberrantly glycosylated MUC1 peptides to induce effective anti-cancer immune responses.
Materials and Methods: Solid phase glycopeptide synthesis is now able to produce complex glycopeptide antigens with specific glycosylation patterns. In addition, these structures 
can be linked to immune stimulants (e.g. tetanus toxoid) which will lead to an activation of B cells and effector T cells thereby leading to antigen-specific killing of tumor cells.
Results: Here we demonstrate that fully synthetic MUC1-glycopeptides can be utilized for cancer vaccination. Immunization studies in mice revealed that these vaccines are able 
to elicit high titers of protective IgG-antibodies. Cell-based assays showed that these antibodies against the tumor-associated carbohydrate antigens (TACA) bind with high affinity 
selectively to tumor cell-associated MUC1 and not to normal epithelial cells, demonstrating the diagnostic value of these antibodies.
Conclusion: Hence, our fully synthesized cancer vaccines might be used therapeutically to treat MUC1-expressing cancers (breast cancer, prostate cancer and pancreatic cancer) by 
stimulating the body’s immune system against tumor-associated MUC1.

P.D.15.17
Investigating the role of dendritic cells in tumour immunotherapy with gene-modified T cells

A. Hotblack, A. Holler, S. Ward, A. Piapi, H. Stauss, C. Bennett; 
UCL, London, United Kingdom.

Introduction: Adoptive transfer of T cell receptor gene-modified T cells is a promising field of tumour immunology. However whilst these cells can potently control tumour growth, this 
occurs in only a subset of patients. In order to devise new strategies to improve the anti-tumour response we need a clear understanding of the mechanisms by which transferred T 
cells are activated to kill tumours in patients. Dendritic cells (DC) are required to activate and control T cell function for adaptive immune responses, however it is not known whether 
control of tumours by adoptively transferred T cells depends on interaction with endogenous DC.
Materials and methods: To investigate the requirement for DC in tumour control by adoptively transferred T cells, we have used the CD11c-DTR mouse model to temporarily deplete 
DC upon injection of diphtheria toxin. Mice with established B16.F10 sub-cutaneous tumours received tumour-specific TCR-transduced T cells with or without transient depletion of 
DC.
Results and conclusion: Unexpectedly, depletion of DC resulted in an increase in the number of transferred T cells in LN and tumours, although the expanded tumour-specific T cells 
were unable to control tumour growth. We have further shown that the increase in T cell numbers was not due to increased homeostatic expansion following depletion of endogenous 
CD11c-expressing T cells. On-going work is addressing the mechanisms by which depletion of DC leads to an accumulation of tumour-specific T cells in this model.

P.D.15.18
Co-encapsulation of the invariant NKT cell agonist with antigen induces strong T cell-mediated anti-tumor immune responses

Y. Dolen1, M. Kreutz1, U. Gileadi2, J. Tel1, A. Vasaturo1, E. Dinther1, M. Hout-Kuijer1, V. Cerundolo2, C. Figdor1; 
1Radboud Institute for Molecular Life Sciences, Nijmegen, Netherlands, 2Weatherall Institute of Molecular Medicine, University of Oxford, Oxford, United Kingdom.

Introduction: Coordinated delivery of antigen and adjuvants via biodegradable vaccine carriers can enhance anti-tumor immunity. So far, encapsulation of TLR ligands and tumor-
associated antigens were mainly studied. Here, we compared the efficacy of the invariant NKT (iNKT) cell agonist α-galactosylceramide (α-GalCer) and TLR ligands (R848 and poly I:C) 
as an adjuvant to ovalbumin (OVA) in PLGA nanoparticles.
Materials and Methods: PLGA nanoparticles of 200nm were prepared by o/w emulsion and solvent evaporation-extraction method. In vivo cytotoxicity experiments were performed 
with wild type (WT) Bl/6 mice. In vivo proliferation experiments were performed by transferring OT-I T cells to either WT or CD1d-/- mice. B16.ova mouse melanoma model was used in 
prophylactic and therapeutic vaccinations. All vaccines were administered by iv. route.
Results: OVA+α-GalCer containing particles are superior over OVA+TLR-L particles in both primary generation and stimulation of antigen specific CTLs. However, mixtures of OVA 
particles and α-GalCer particles failed to induce similar CTL responses. The stimulation by OVA+α-GalCer nanoparticles was dependent on iNKT cells and completely lost at CD1d-/- 
mice. Moreover, a single immunization with low dose OVA+α-GalCer particles provided substantial protection from tumor formation and even delayed the growth of established 
tumors.
Conclusions: This study demonstrates that α-GalCer has better adjuvant properties than TLR-Ligands (R848 and poly I:C) granting improved anti-tumor immune responses. Most 
importantly, co-encapsulation of both α-GalCer and antigen within the same nanoparticle is essential for the observed CD8+ T cell responses, which should be considered in designing 
future nanoparticle vaccines

P.D.15.19
High throughput flow screening assays for immune checkpoint inhibitors: example assays for PD-L1/2 functional blocking antibodies

Z. Liu, T. Duensing, K. Luu; 
IntelliCyt Corporation, Albuquerque, NM, United States.

The success of immunotherapy approaches has driven emerging interest in the development of antibodies that can target immune checkpoint proteins. However, the complexity 
of immunology models with the many interacting cells and signaling components necessitates analytical screening tools that can perform not only measurements of cells but also 
secreted proteins in solution. IntelliCyt’s iQue Screener is a high-content, high throughput suspension screening platform that can simultaneously measure cell function endpoints and 
secreted cytokine levels. Here we demonstrate the flexibility of the iQue Screener for running high throughput flow assays for checkpoint inhibitors by profiling the functional activity 
of antibodies specific for PD-L1 and PD-L2 both at the level of cytokine secretion and cell-to-cell interaction. The glioblastoma cell line LN229 was utilized in a co-culture model with 
PBMCs. LN229 cells express PD-L1, which suppresses the activation of T-cells in the PBMC co-culture. T-cell activation was quantified by quantity of IFNg and IL-2 in solution, and 
results show a 50% reduction of IL-2 and 80% reduction of IFNg. Expression of PD-L1 on LN229 cells was also quantified, and was inversely correlated with the quantity of secreted 
cytokines. The introduction of blocking antibodies against PD-L1 and PD-L2 (1.25 µg/mL) partially restored the levels of both cytokines, indicating that the PD-L1/2 antibodies 
effectively blocked the PD-1 signaling pathway and alleviated the suppression of T-cell activation. These results highlight the robustness and flexibility of the iQue Screener for 
performing multiplexed screening assays for checkpoint inhibitors in complex immunological models.

P.D.15.20
Alteration of CD4+ T cell subsets following multiple doses of DC-based vaccine in murine tumor model

A. Jamali1, A. Pourgholaminejad2, A. Amari2, J. Hadjati3; 
1Iran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Tarbiat Modarres University, Tehran, Iran, Islamic Republic of, 3Tehran University of Medical Sciences, Tehran, Iran, 
Islamic Republic of.

Introduction: Dendritic cells are professional antigen-presenting cells with high capability in eliciting different CD4+ T cells anti-tumor response.Based on our previous study Listeria 
monocytogenes activated DCs (LMDCs) can enhance anti-tumor response. Here we evaluated the effect of multiple doses of LMDCs vaccine on different T cells population in an 
experimental model.
Material and method: Tumor cells (WEHI-164 a Balb/c derived fibrosarcoma cell line) were injected subcutaneously to Balb/c mice. Bone marrow cells were cultured with GM-CSF and 
IL-4 for 5 days. Listeria monocytogenes antigens and tumor lysate were added to DC culture for another 2 days. One, two or three doses of LMDCs were injected peritumorally at 7, 10 
and 13 days after tumor implantation. Tumor growth rate were monitored. Two weeks after last immunization cytotoxic activity of splenocytes were measured. T-bet, GATA-3, RORγt 
and FoxP3 gene expression in tumor tissue, splnocytes and draining lymph nodes were quantified by real-time PCR.
Results: Repeated doses of LMDCs vaccine significantly decreased tumor growth rate and prominent enhanced cytotoxic activity in splonocytes in immunized mice. Groups which 
received three doses of vaccine showed significant increased expression of T-bet and RORγt genes and decreased GATA-3 and FoxP3 gene expression.
Conclusion: Based on these results, repeated doses of LMDCs vaccine can induce a potent anti-tumor Th1 response as well as tumor regression.
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P.D.15.21
High Throughput Flow Screening Assays to Profile Cell-Mediated Killing

W. Johnson, R. Narang, K. Luu; 
IntelliCyt Corporation, Albuquerque, NM, United States.

Cell-mediated killing is an immune response that involves the activation of cells such as phagocytes, natural killer cells (NK), or antigen-specific cytotoxic T-lymphocytes to induce 
death to pathogenic cells, and is an active area of research within immunotherapy. Traditional assays for monitoring cell-mediated killing are only capable of homogenous live/dead 
readouts for an entire sample. IntelliCyt’s iQue Screener is a high throughput suspension screening platform based on flow cytometry. The system can identify multiple cell types in 
solution and report multiple cell killing readouts, including cell viability and apoptosis. Here we demonstrate high throughput flow assays for cell-mediated killing in examples using 
NK cells and chimeric antigen receptor (CAR) T-cells. For the NK cell assay, NK92 cells were utilized as effector cells and Jurkat cells were utilized as target cells. By labeling either 
target or effector cells with IntelliCyt’s MultiCyt FL4 cell encoder dye, both cell populations can be simultaneously monitored. Viability was determined by cell membrane integrity 
and Caspase 3 activation for both Jurkat and NK92 cells, and the specificity of the killing response was demonstrated using inhibitors of cell killing activity. In the CAR T-cell assay, the 
efficacy of different CARs at targeting and killing a B-cell line (NALM-6) was profiled with multiplex assays. In addition to cell encoding and live/dead analysis, cytokine responses were 
evaluated using bead-based ELISA on the same analysis platform. These examples highlight the robustness and flexibility of the iQue Screener for performing multiplexed screening 
assays for cell mediated killing with greater contextual value.

P.D.16 Immunotherapy for Infectious Diseases

P.D.16.01
The heat-inactivated Actinomycetes modulate cell-mediated and humoral immunity in murine model

M. Aghapour1, K. Nofouzi1, K. Tahapour1, B. Ghahvechi2, B. Baradaran3, F. Mahmoodi3; 
1Department of Pathobiology, Faculty of Veterinary Medicine, University of Tabriz, Tabriz, Iran, Islamic Republic of, 2Department of Microbiology, Faculty of Natural Sciences, University of 
Tabriz, Tabriz, Iran, Islamic Republic of, 3Immunology Research Center, Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of.

Introduction: Actinomycetes are a large group of Gram-positive bacteria that is thought to have immunomodulatory effects. In current study we investigate the immune-stimulatory 
effects of two heat-killed actinomycetes, Tsukamurella inchonensis and Dietzia maris, on humoral and cell-mediated immune response of murine model.
Materials and Methods: Balb/c mice were orally administrated with various concentrations of heat-killed T. inchonensis and D. maris (5×10⁷, 10⁸ and 2×10⁸ CFU/day) for 8 days. For 
assessing humoral immunity in mice, hemaglutination antibody (HA) titre was measured. Cellular immunity was assessed by delayed-type hepersensitivity (DTH) response. Both 
experiments were conducted by using chicken red blood cells (cRBCs) as the antigen while phosphate buffered saline served as control in all the tests.
Results: In the humoral immune response, higher doses of both Actinomycetes (2×10⁸ CFU/day) significantly heightened anti-cRBCs titre 10 days after pretreatment compared to 
control group. In parallel with this result, higher concentration of T. inchonensis oral suspension (2×10⁸ CFU/day) elicited a considerable increase in DTH response whereas the medium 
concentration of D. maris (10⁸ CFU/day) significantly potentiated the cellular immunity by facilitating footpad thickness response to chicken RBC in sensitized mice.
Conclusion: These findings indicate that oral suspension of heat-inactivated Actinomycetes can substantially modulate humoral and cell-mediated immune response in mice.

P.D.16.03
Adoptive transfer of splenocytes to study cell mediated immune protection in influenza infected mice

C. Stavaru, A. Iancu, S. Ciulean; 
Cantacuzino National Institute of Research-Development for Microbiology and Immunology, Bucharest, Romania.

Introduction: Influenza infects the upper and lower respiratory tracts and can cause significant morbidity and mortality. Herein, the cell mediated immune response against A/PR/8/34 
influenza virus was evaluated by adoptive transfers of carboxyfluorescein succinimidyl ester (CFSE) labelled splenocytes from TCR-HA transgenic mice which express the T cell 
receptor specific for the immunodominant epitope HA (110-120) of same virus into Balb/c mice.
Materials and Methods: Eight donor TCR-HA transgenic mice infected with 10-3 A/PR/8/34 influenza virus were sacrificed 7 days later and splenocytes were isolated and stained with 
CFSE. Female 6-8 weeks old Balb/c mice were intraperitoneal inoculated with CFSE splenocytes and 24 hour later nebulized with PR8. Recipient mice were sacrificed on day 3 and 7 
after infection for tracking the transferred cells in spleen, bone marrow, lung and lymph nodes. The lymphocytes were immunophenotype for CD3/CD4/CD8/ CD69/CD45RB220, the 
TCR transgenes detected by PCR, and MMP-9, TGFbeta levels measured in sera and lung supernatants by ELISA.
Results: On day 3, by flow-cytometry CD3/CFSE transferred cells were identified in lymphnodes, lungs and spleen and by PCR the TCR-HA transgenes in bone marrow. On day 7, in 
lungs was detected the decreased of the TGFbeta level, of the CD3/CFSE percent and increased CD3/CD69 T cells percent. In recipients compared to control mice the clinical signs of 
infection had same strength but the recovery was faster.
Conclusion: These results suggest that cell mediated immune response in influenza infection is less protective.

P.D.16.04
Augmentation of anti-beta-glucan antibody by oral intake of edible mushroom and its role for excluding fungal infection

D. Yamanaka, K. Ishibashi, Y. Adachi, M. Motoi, N. Ohno; 
Laboratory for Immunopharmacology of Microbial Products, School of Pharmacy, Tokyo University of Pharmacy and Life Sciences, Tokyo, Japan.

Introduction: Dectin-1 recognises 1,3-beta-glucan on pathogenic fungi and plays an important role in fungal infection. Many healthy people contains anti-beta-glucan antibody, which 
function as the surveillance system for the invasion of pathogenic fungi into the body. In this study, we focused on anti-beta-glucan antibody and examined whether the titre of anti-
beta-glucan antibody is increased by intake of Agaricus brasiliensis, edible mushroom which is rich in 1,6-beta-glucan.
Materials and Methods: 22 healthy adult volunteers were asked to take tablets containing dried fruiting body of A.brasiliensis (900-1500 mg/day) for 12 weeks and blood sample was 
collected at each point; before administration, after 6 weeks and 12 weeks (No. 22700). Anti-beta-glucan antibody titre in serum was determined using ELISA. In addition, to clarify 
the meaning of increasing anti-beta glucan antibody, we also examined phagocytosis assay using dimethyl sulfoxide-treated neutrophil-like HL-60 and serum IgG-treated heat-killed 
Candida albicans.
Results: After intake of A.brasiliensis, anti-beta-glucan IgG titre in serum was significantly upregulated and its reactivity to beta-glucan, which is derived from C.albicans, was higher 
than that of Aspergillus niger. In addition, phagocytosis activity on HL-60 to heat-killed C.albicans was significantly upregulated by serum IgG treated. Furthermore, soluble glucan 
competitive assay disclosed that the main epitope of Candida binding antibody was 1,6-beta-glucan. Finally, neutralising antibodies revealed that FcγRI mediated engulfment of IgG-
opsonized C.albicans.
Conclusions: These results suggest that the possibility to prevent fungal infection through augmentation of anti-beta-glucan antibody by daily oral intake of functional food such as 
A.brasiliensis.

P.D.16.05
Beneficial effects of soluble CD6 forms in experimental polymicrobial sepsis

M. Martínez-Florensa1, M. Consuegra-Fernández1, F. Aranda-Vega1, N. Armiger1, M. Di Scala2, L. Muñoz3, G. González-Aseguinolaza2, J. Vila3, F. Lozano1,4,5; 
1Institut de Investigacio Biomédica August Pi i Sunyer, Barcelona, Spain, 2Centro de Investigación Aplicada (CIMA), Universidad de Navarra, Spain, 3Barcelona Centre for International Health 
Research CRESIB, Barcelona, Spain, 4Servei de Inmunología, Hospital Clinic, Hospital Clinic de Barcelona, Spain, 5Departament de Biología Cellular, Immunología i Neurociéncies , Facultat 
de Medicina, University of Barcelona, Spain.

The soluble form of the scavenger-like human CD6 lymphocyte surface receptor (shCD6) has been shown to bind to pathogen-associated molecular patterns present in Gram-
positive or -negative bacteria, and to be time- and dose-dependent effective when infused in mouse models of monobacterial-induced sepsis of intraabdominal origin. The aim of 
the present work was to demonstrate the efficacy of shCD6 in the prevention and treatment of polymicrobial sepsis caused by cecal ligation and puncture (CLP). Purified shCD6 
protein was infused either i.p. or i.v. at different doses and time-points prior and after CLP-induction, alone or in combination with broad-spectrum bactericidal antibiotics (Imipenem, 
Meropenem). Significant improvement of mouse survival, reduction in pro-inflammatory cytokine levels and in bacterial load was observed when shCD6 (1.25 mg/kg) was infused i.p. 
at -1h or +1h post-CLP but not beyond. Similar survival rates were observed when Imipenem (75 mg/Kg/8h) was administered i.p. at the same time-points. When shCD6 was infused 
i.v. significant improvement of mice survival +3h was observed. Interestingly, additive effects on mouse survival were observed with shCD6 given i.v. in combination with Imipenem 
(i.p) both at +1h post-CLP. These beneficial effects were also observed in mice transduced with AAV expressing the mouse sCD6 equivalent before CLP-induction. These data support 
the prophylactic and/or therapeutic use sCD6 from either human or mouse origin in polymicrobial sepsis, alone or in combination with bactericidal antibiotics.
(*) Supported by Spanish Ministerio de Economía y Competitividad (SAF2013-46151-R) and Instituto de Salud Carlos III (Spanish Network for Research in Infectious Diseases, 
RD12/0015/0018)
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P.D.16.06
Optimizing the herpesvirus-specific CD8+ T-cell response by targeting the IL-10 receptor pathway

C. S. Lewis1, M. Clement2, D. C. Woods3, D. A. Price2, L. Wooldridge1, I. R. Humphreys2; 
1University of Bristol, Bristol, United Kingdom, 2Cardiff University, Cardiff, United Kingdom, 3University of Southampton, Southampton, United Kingdom.

Introduction: CD8+ T-cells are important determinants of immunity against human cytomegalovirus (HCMV). Adoptive transfer therapy (ATT) using these cells has shown great 
promise in the management of HCMV reactivation. Rapid recovery of HCMV-specific CD8+ T-cells in recipients’ blood post-haematopoietic stem cell transplantation has been shown 
to confer HCMV-specific immune reconstitution and a low risk of developing CMV disease. The phenotypic and functional properties of an HCMV-specific T-cell population that 
proliferates and persists in vivo and thus confers long-term antiviral immunity post-transplantation remain to be defined. Less differentiated HCMV-specific CD8+ T-cells and effector 
T-cells derived from the central memory pool may persist more effectively post-ATT than effector memory cells. This would suggest that altering the phenotype of HCMV-specific 
T-cells in vitro may impact on longevity and function post transfer. We determined how the phenotype and function of CMV-specific CD8+ T-cells can be manipulated by using various 
cytokine combinations and blocking immune inhibitory pathways.
Materials and Methods: We utilized peptide-MHCI tetramer staining to study the CD8+ T-cell response to two immunodominant HLA A*0201-restricted HCMV epitopes. Phenotype, 
function and proliferative capacity of HCMV-specific CD8+ T-cell populations expanded in vitro was determined using different cell culture conditions including various cytokines, 
media types, antagonist antibodies of regulatory pathways (e.g. IL-10R) and cytokine supplementation (e.g. IL-15, IL-10).
Results and Conclusions: Initial results have demonstrated that the phenotype, function and expansion of HCMV-specific T-cells can be altered by the addition of different cytokines, 
media types and IL10R blockade in vitro.
Grant: Wellcome Trust Research Training Fellowship

P.D.16.07
Differential effects of Burkholderia bacteria and CpG on human myeloid and plasmacytoid dendritic cells

D. Reddi1, D. Bernardo1, H. Al-Hassi1, N. R. English1, R. Vora1, G. Han Lee1, P. Hendy1, G. Malietzis1, Y. Siaw1, A. L. Hart1,2, D. Williamson3, S. C. Knight1; 
1Antigen Presentation Research Group, Imperial College London, Harrow, United Kingdom, 2St. Mark’s Hospital, North West London Hospitals NHS Trust, Harrow, United Kingdom, 3Defence 
Science and Technology Laboratory, Porton Down, United Kingdom.

Introduction: Burkholderia pseudomallei and B. mallei are etiological agents for the diseases melioidosis and glanders respectively. Due to the lack of effective therapies and the risk 
of spread by inhalation, ingestion or cutaneous routes, these infections are potential biological threats. To develop novel cellular-immunotherapy treatment, the effect of heat-killed 
B. pseudomallei or B. mallei in combination with CpG adjuvant on human myeloid dendritic cells (mDC) and plasmacytoid DC (pDC) was determined.
Materials and Methods: Peripheral blood mononuclear cells were isolated from healthy controls and cultured with heat-killed B. pseudomallei or B. mallei in combination with 
CpG adjuvant for 18h. Total DC were isolated using flow cytometry as HLA-DR positive and lineage cocktail negative (CD3/CD14/CD16/CD19/CD34), further divided into mDC 
(CD11c+CD123-) and pDC (CD11c-CD123+) and characterised for surface expression of activation markers CD80, CD86, CD40 and lymph-node migration marker CCR7.
Results: CpG treatment alone increased the percentage of pDC expressing CD80, CD86 and CCR7 compared to the untreated control and bacterial groups. Co-incubation with heat-
killed B. pseudomallei or B. mallei with CpG enhanced the percentage of pDC expressing CD80, CD86 and CCR7 compared to CpG alone. However, under the same conditions with 
each bacterial strain, the percentage of mDC expressing CD40 was increased compared to CpG alone.
Conclusions: In summary, the activation and migration marker expression of pDC and mDC are differentially modified by heat-killed B. pseudomallei or B. mallei with CpG treatment. 
These differential effects on DC subsets may have profound implications in devising adjuvant DC vaccine approaches to these infections.

P.D.16.08
A systematic review of preventive and therapeutic approaches to the Ebola virus

C. P. Atukpawu1, P. T. Ozoh2, I. O. Onyeocha2; 
1Department of Biotechnology, Federal University of Technology Owerri, Imo state, Nigeria, 2Federal University of Technology, Imo state, Nigeria.

Introduction: The Ebola virus is the cause of the Ebola hemorrhagic fever whose recent outbreak in West Africa has led to the death of tens of thousands of humans. It is said to have a 
case fatality rate of about 90 percent. Till date, neither a vaccine nor an antiviral therapy against the disease exists for use in humans.
Aim: To examine the preventive and therapeutic approaches used and currently in use against the Ebola virus with the objective of analyzing their efficacy and safety as well as 
studying how the approaches can be improved upon using new tools and immunotherapeutic strategies.
Methodology: An empirical study and field validations of both community and hospital-based data will be used to build on, and add to the existing knowledge based on systematic 
review of all literatures and databases from 1976 when it was first reported to date.
Result: The result currently being garnered will be subjected to meta-analyses to check if the individual approaches improved upon the patients’ survival chances.
Conclusion: This study will highlight immunotherapeutic approaches to the Ebola virus disease in both humans and non-humans as therein seem to lay a lot of promise in the war 
against the virus.

P.D.16.09
Enhanced effectiveness of immunotherapy using anti-2kGy gamma irradiated Cerastes cerastes venom in the treatment of experimental envenomation

H. Oussedik-Oumehdi, S. Boumaiza, F. Laraba-Djebari; 
USTHB, Faculty of Biological Sciences, Laboratory of Cellular and Molecular Biology, Algiers, Algeria.

Introduction: Snake bites induce systemic alterations and prominent local tissue damage characterized by edema, hemorrhage, dermonecrosis and myonecrosis. These damages 
often lead to mass and tissue function loss. The aim of this study was to investigate the efficiency of immunotherapy using anti-native and anti-gamma irradiated venoms after an 
experimental envenomation.
Materials and Methods: Pathogenesis induced after an experimental envenomation was analyzed in liver, heart, lung and skin tissue. Animals received a sublethal dose of venom, by 
i.p. route for liver, lung, heart analysis, or by i.d. route for skin damage analysis. Animals were humanely sacrificed within 48 hours (72 hours for skin) and organs were removed for 
histopathological analysis and EPO/MPO determination in tissue homogenates. For systemic pathogenesis study, mice received venom (2 to 9 LD50). Animals were observed for 48 
hours. All experiments were done in presence or absence of immune sera
Results: Results showed that venom induced deep alterations in hepatic, myocardial, pulmonary and skin tissue structures. These alterations were mainly characterized by 
hemorrhage, edema, necrosis and intensive inflammatory infiltrate as indicated by the increase of cellular peroxydase activities. Anti-native venom reduced tissue alterations whereas 
no abnormal pathological changes were observed when mice received antivenom elicited to irradiated venom. Results, also, showed that the anti-native venom and anti- irradiated 
venom neutralized respectively 6 and 8 LD50, indicating an improved immunoprotective potency of anti-irradiated venom.
Conclusion: Gamma irradiation seems to be a promising tool for the development of antivenoms that are shown to be more protective.

P.D.16.10
Immune status features in HCV contacts

Y. R. Sepiashvili1, I. P. Balmasova2, E. V. Malova2, R. I. Sepiashvili3; 
1Institute of Immunophysiology, Moscow, Georgia, 2Peopels Friendhip University, Moscow, Russian Federation, 3Institute of Immunophysiology, Moscow, Russian Federation.

It is known the phenomenon of T-cell specific immune response to hepatitis C virus (HCV) antigens in persons who are in contact with hepatitis C patients but have no evidence of 
viremia and antibodies to this pathogen. The aim of this study was to determine peculiarities of cellular immune response among health care workers (HCWs) in professional contact 
with the hepatitis C patients and negative for markers of viral hepatitis C associated with this phenomenon.
176 clinically healthy HCWs were observed. The main group consisted of 149 medical workers that were in contact with HCV samples and negative for markers of HCV infection. The 
control group consisted of 27 noncontacting HCWs. Their blood lymphocytes were incubated 72-hour in a CO2-incubator at 37oC in the presence of PHA or HCV antigens, one test-
system was intract. After incubation Ki-67+ T-cells and NK cells were analyzed by flow cytometry.
There were established some features of the immune status of HCWs in contact with HCV patients, which included significant reduction in intact regulatory T-cells in the blood of 
contacts, the fall of the proliferative activity of their T cells and NK cells in response to PHA and the predominance of proliferative activity of CTLs in the influence of HCV 1b antigens. 
Such changes were interpreted as the signs of protective immune response to nondetected quantities of HCV in the body of HCWs in contact with HCV-infected patients.
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P.D.16.11
A retrospective longitudinal within-subject analysis of immunoglobulin treatment for recurrent acute exacerbations of chronic obstructive pulmonary disease

J. Cowan1, L. Gaudet2, S. Mulpuru1,2, V. Corrales-Medina1,2, S. Hawken2, C. Cameron2, S. Aaron1,2, D. W. Cameron1,2; 
1University of Ottawa, Ottawa, ON, Canada, 2The Ottawa Hospital Research Institute, Ottawa, ON, Canada.

Introduction: Recurrent acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are common, debilitating, costly and often difficult to prevent.
Methods: We reviewed records of patients who had COPD and immunoglobulin (Ig) treatment as adjunctive preventative treatment for AECOPD, and documented all AECOPD 
episodes for one year before and after initiation of Ig treatment. We graded AECOPD episodes as moderate for prescription of antibiotics and/or corticosteroids, or visit to the 
Emergency Department, and as severe for hospital admission. We conducted a retrospective within-subject self-controlled risk interval analysis to compare the outcomes of AECOPD 
before and after treatment.
Results: We identified 22 cases. Of these, three had early discontinuation of treatment due to rash and local swelling to subcutaneous Ig, and five had incomplete records, leaving 14 
cases for analyses. The mean baseline IgG level was 6.2 (± 2.2) g/L. Nine had hypogammaglobulinemia (IgG < 7g/L) but only two had severe hypogammaglobulinemia (IgG < 4 g/L). 
Overall, the incidence of AECOPD was consistently and significantly reduced in frequency from 4.7 (± 3.1) per patient-year before, to 0.6 (± 1.0) after the Ig treatment (p = 0.0001). 
There were twelve severe episodes of AECOPD (in 7 cases) in the year prior, and one in the year after Ig treatment initiation (p = 0.02).
Conclusions: Ig treatment appears to decrease the frequency and severity of AECOPD. A prospective, controlled evaluation of adjunctive Ig treatment to standard COPD therapy is 
warranted.

P.D.16.12
Effect of avocado fatty acids and derivatives on the regulation of innate immunity in bovine mammary epithelial cells infected with Staphylococcus aureus

M. Báez-Magaña1,2, R. Salgado-Garciglia1, L. Macías-Rodríguez1, A. Ochoa-Zarzosa2, J. E. López-Meza2; 
1Universidad Michoacana de San Nicolás de Hidalgo, Morelia, Mexico, 2Centro Multidisciplinario de Estudios en Biotecnología-FMVZ, Morelia, Mexico.

Introduction: Staphylococcus aureus is responsible of bovine mastitis. This bacterium has the capability to internalize into professional and non-professional phagocytes, evading the 
immune system and difficulting the antimicrobial therapy. An alternative treatment to control this disease is the modulation of the host innate immune response (IIR). The avocado 
Persea americana var. drymifolia has been used in the ethnopharmacology and it has been hypothesized that their fatty acids exhibit immunomodulatory properties. The aim of this 
work was to analyze the effect of fatty acids and their derivatives (FA-DFA) from Mexican avocado seeds on the internalization of S. aureus into bovine mammary epithelial cells 
(bMEC) and the expression of IIR genes.
Materials and methods: FA-DFA were extracted with hexane and cold crystallization from avocado seeds and the FA-DFA composition was analyzed by GC-MS. FA-DFA effects on the 
growth of S. aureus and bMEC viability were tested by turbidimetry and MTT assay, respectively. S. aureus internalization into bMEC was analyzed by gentamicin protection assay. IIR 
gene expression was analyzed by qPCR and ELISA.
Results: The FA-DFA (1-500 ng/ml) did not show antimicrobials and cytotoxic effects. Interestingly, the FA-DFA (1 and 100 ng/ml) decreased the bacteria internalization (60-80%) into 
bMEC. This effect correlates with the induction of the expression of IIR genes (IL-10, the antimicrobial peptides TAP and BNBD5) and the secretion of IL-1β.
Conclusion: The fatty acids and derivatives from avocado seeds inhibit the S. aureus internalization into bMEC and modulate the IIR.
Grant: CIC-UMSNH 14.5

P.D.16.13
Cell permeable Mx1 enhances protection against influenza virus infection

H. Jung, H. Lee; 
KAIST, Daejeon, Korea, Republic of.

Dynamin-like GTPase Mx1 is an intracellular antiviral protein that is induced by type I and type III interferons. A deficiency in the antiviral Mx1 protein increases susceptibility 
to influenza infection because the protein serves as a restriction factor and inhibits viral replication by blocking the transcription of viral RNA. Hence, although commercially 
manufactured anti-influenza drugs were primarily developed for inhibition of neuraminidase or the M2 protein, Mx1 could be another efficient target of antiviral therapy. To improve 
the delivery of Mx1 into cells, a polyarginine protein transduction domain (PTD) was fused to the C-terminus of Mx1. The engineered Mx1 was efficiently internalized in MDCK 
cells. Following influenza infection, viral replication and viral RNA expression levels in the infected cells were inhibited by treatment with the engineered Mx1. Further, intranasal 
administration of the engineered Mx1 improved the survival of mice infected with the PR8 influenza virus strain. These data reveal that engineered cell permeable Mx1 could be a 
novel therapeutic agent against mucosal influenza virus infection.

P.D.16.14
Aptamer against mannose-capped lipoarabinomannan inhibits virulent Mycobacterium tuberculosis infection in mice and rhesus monkeys

Q. Pan, Q. Wang, X. Sun, X. Zhang; 
Wuhan University School of Medicine, Wuhan, Hubei Province, China.

Tuberculosis (TB) is a formidable public health challenge that contributes significantly to illness and death around the world. The major surface lipoglycan of Mycobacterium 
tuberculosis (M. tb), mannose-capped lipoarabinomannan (ManLAM) is an immunosuppressive epitope of M. tb. We used Systematic Evolution of Ligands by EXponential enrichment 
(SELEX) to generate an aptamer (ZXL1) that specifically bound to ManLAM from the virulent M. tb strain H37Rv. Aptamer ZXL1 had the highest binding affinity with equilibrium 
dissociation constant-Kd of 436.3±37.84 nM and competed with the mannose receptor for binding to ManLAM and M. tb H37Rv. ZXL1 significantly inhibited the ManLAM-induced 
immunosuppression of CD11c+ dendritic cells (DCs) and enhanced the M. tb-antigen-presenting activity of DCs for naïve CD4+ Th1 cell activation. More importantly, we demonstrated 
that injection of aptamer ZXL1 significantly reduced the progression of M. tb H37Rv infections and bacterial loads in lungs in mice and rhesus monkeys. These results suggest that 
aptamer ZXL1 is a new potential antimycobacterial agent and TB vaccine immune-adjuvant.

P.D.16.15
New immunotropic drugs for local treatment of inflammatory periodontal diseases

N. Sarkisian1,2,3, I. Tuzankina3,2, T. Khonina4, I. Shtanko4; 
1Ural state medical University, Ekaterinburg, Russian Federation, 2Institute of Immunology and Physiology of Ural Branch of the Russian Academy of Sciences, Ekaterinburg, Russian 
Federation, 3Ural Federal University named after first President of Russia B. N. Yeltsin, Ekaterinburg, Russian Federation, 4I. Ya. Postovsky Institute of Organic Synthesis of Ural Branch of the 
Russian Academy of Sciences, Ekaterinburg, Russian Federation.

The problem of the treatment of inflammatory periodontal diseases is one of the important problems in stomatology. A complex therapy using medicines of topical application plays 
crucial role in the treatment of these diseases. Taking into account that the forming and development of the most of the known pathological processes are determined by the nature 
of immunopathogenetic changes, development of a new treatment methods with usage of immunotropic drugs for local application is especially relevant.
Earlier we developed the number of new pharmaceutical compositions as an ointments for local treatment of inflammatory oral cavity diseases using immunotropic substances of 
cytokine agents, phthalhydrazide and piperazine derivatives, and zinc-containing components and silicon- and silicontitanium-organic glycerohydrogels as an ointment (liniment) 
bases [RF Patent 2470640, 2012].
High pharmacological activity (anti-inflammatory, healing and regenerating) of developed medicines were shown at the local treatment of chronic periodontal diseases on patients 
with impaiered immune status.
The proposed method involves applying the ointment on the gums once a day for 7-10 days. This method is simple in the execution and gives good clinical results. The ointment 
application is recommended as a repeated course of treatment to support the remission process and in the exacerbation period after antibiotic therapy.

P.D.16.16
Selection of adenovirus and Epstein-Barr-virus-specific T-cells with MHC class I streptamers under good manufacturing practice (GMP)-compliant conditions

C. Freimueller1, J. Stemberger1, M. Artwohl1, L. Germeroth2, V. Witt3, G. Fischer4, S. Tischer5, B. Eiz-Vesper5, T. Lion1, G. Fritsch1, R. Geyeregger1; 
1CCRI, Vienna, Austria, 24Stage Cell Therapeutics, Goettingen, Germany, 3St. Anna Children´s Hospital, Vienna, Austria, 4Department of Blood Group Serology and Transfusion Medicine, 
Vienna, Austria, 5Institute of Transfusion Medicine, Hannover, Germany.

Introduction: Human adenovirus (HAdV), cytomegalovirus (CMV) and Epstein-Barr virus (EBV) infections still contribute substantially to transplant-related mortality of patients after 
hematopoietic stem cell transplantation (HSCT) despite antiviral drug therapies. Earlier clinical studies have demonstrated successful adoptive transfer of magnetically selected CMV-
specific T-cells via removable GMP-compliant streptamers. Thus the focus of the present study was the selection of HAdV-streptamer+ T-cells and EBV-streptamer+ T-cells.
Materials (or patients) and methods: Cells from leukapheresis healthy donors were prepared in large (1-6 x 10E9) and small (25 x 10E6) cell batches. Whereas the larger batch was 
directly labelled with streptamers to select HAdV and/or EBV-specific T-cells (large-scale), the smaller batch was used to generate in vitro virus-specific T-cell lines before streptamer-
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labelling for streptamer selection (small-scale). Isolation of HAdV- and/or EBV-specific T-cells was performed using the CliniMACS device.
Results: The purity of HAdV-streptamer+ T-cells among CD3+ cells, obtained from large-scale selection was only 6.7%, but reached up to 56% when HAdV- and EBV-streptamers were 
applied simultaneously. A further increase in purity of HAdV-specific T-cells reaching up to 98% was achieved by small-scale selection. All final products fulfilled the microbiological 
and chemical release criteria. IFN-γ-response indicating functional activity was seen in 6/9 HAdV and 2/3 EBV large-scale selections and in 2/3 HAdV small-scale selections.
Conclusion: The use of HAdV-streptamers for clinical applications is feasible particularly when combined with other streptamers or when performed after a previous in vitro expansion 
period

P.D.16.17
Immunotherapeutic potential of monophosphoryl lipid A (MPLA) on experimental paracoccidioidomycosis in mice

T. N. Landgraf, I. T. Brandão, A. P. Masson, W. C. da Silva, A. A. Coelho-Castelo, A. Panunto-Castelo; 
University of São Paulo, Ribeirão Preto, Brazil.

Introduction: Paracoccidioidomycosis (PCM) is an infectious disease caused by the dimorphic fungus Paracoccidioides brasiliensis. Among the deep mycoses, PCM is the most 
prevalent in Latin America and represents a major public health problem in countries with high incidence of the disease. In Brazil, PCM corresponds to the eighth leading cause of 
death among chronic or recurrent infections and parasitic diseases. Previously we have shown that complete Freund’s adjuvant (CFA) has a therapeutic effect in P. brasiliensis-infected 
mice. Here we analyzed monophosphoryl lipid A (MPLA) from Salmonella minnesota in experimental PCM since MPLA, unlike of CFA, is approved for clinical use.
Material and Methods: Mice were infected intratracheally with 3x105 P. brasiliensis yeasts and treated with CFA, MPLA or vehicle on day 20 postinfection.
Results: After 30-day post treatment, we observed a significant reduction in the number of colony forming units (CFU) in the lungs of mice treated with MLPA and histopathology 
showed low number of epithelioid cell granulomas and yeast cells in lung tissue when compared with the control. Splenic cells from protected mice had higher proliferation of CFSE-
labeled CD3+ cells than those from only infected mice.
Conclusion: These results demonstrate the beneficial effect of MPLA on experimental PCM and suggest that antigenic preparations may contain antigens that are potential target 
to immunotherapeutic intervention in PCM. Others assays are being conducted to isolate antigens from P. brasiliensis capable of inducing the development of a protective cellular 
immune response in MPLA-treated mice.
Financial support: FAPESP (2012/08552-0 and 2013/12278-3).

P.D.16.18
Construction of pseudotype virus-like particles harbouring a functionally active Fc-engineered single-chain antibody against hepatitis B virus surface antigen

A. Zvirbliene1, M. Pleckaityte1, I. Kucinskaite-Kodze1, A. Gedvilaite1, C. M. Bremer2, D. Glebe2; 
1Institute of Biotechnology of Vilnius University, Vilnius, Lithuania, 2Institute of Medical Virology, Justus-Liebig University Giessen, Giessen, Germany.

Introduction. Virus-like particles (VLPs) can be efficiently produced by heterologous expression of viral structural proteins in yeast. Recent studies show that polyomavirus-derived 
VLPs represent a promising tool for protein engineering and construction of potential vaccines. This can be realized by either genetic fusion or co-expression of the VLPs with foreign 
proteins or their segments. The aim of the current study was to generate pseudotype VLPs harbouring a surface-exposed functionally active Fc-engineered single-chain antibody 
(scFv-Fc) against hepatitis B virus surface antigen (HBsAg).
Materials and Methods. DNA sequences encoding immunoglobulin variable regions were cloned from hybridoma cells producing neutralizing antibody against HBsAg. Pseudotype 
VLPs were produced in yeast Saccharomyces cerevisiae and purified by density-gradient centrifugation. Formation of VLPs was confirmed by electron microscopy. The activity of the 
scFv-Fc displayed on the VLPs was tested by ELISA, Western blot and virus-neutralization assay on Tupaia hepatocytes.
Results. Recombinant pseudotype VLPs consisting of an intact polyomavirus capsid protein VP1 and VP2 protein fused with scFv-Fc were efficiently generated in yeast S. cerevisiae. 
The multimeric scFv-Fc molecules displayed on pseudotype VLPs were functionally active and recognized HBsAg both by ELISA and Western blot. The pseudotype VLPs showed a 
potent virus-neutralizing activity comparable to that of the parental monoclonal antibody.
Conclusions. Pseudotype VLPs harbouring multiple functionally active scFv-Fc molecules with virus-neutralizing capability may represent a novel platform for developing therapeutic 
vaccines with a potential application for post-exposure treatment of viral infections.
This research was funded by the European Social Fund under the Global Grant measure (Grant VPI-3.1-SMM-07-K-02-039).

P.D.16.19
BCG immunotherapy - a promising approach for treatment of recurrent respiratory papillomatosis

E. Vetskova1, M. Muhtarova1, T. Avramov2, M. Nikolova1; 
1National Center for Infectious and Parasitic Diseases, Sofia, Bulgaria, 2University Hospital for Active Treatment “Tsaritsa Joanna ”, Sofia, Bulgaria.

Introduction: Recurrent respiratory papillomatosis (RRP) is a common benign neoplasm caused by HPV-6 and HPV-11. Classical surgery does not prevent recurrence and its 
combination with antiviral drugs/IFNa has shown no significant success. We have previously demonstrated that immunotherapy with Bacillus Calmette-Guérin (BCG) significantly 
decreases the number of relapses. Presently, we investigate the mechanism of BCG immunomodulatory effects.
Materials and Methods: Blood samples from RRP patients subjected to combined microsurgery/BCG treatment (n=23) were evaluated by multicolor flow cytomerty, before, 12 and 20 
months after the start of therapy. Tumor infiltrating lymphocytes (TILs) from a limited number (n=6) of intraoperative biopsies were phenotyped after 5 days in vitro stimulation with 
either anti-CD3 or BCG.
Results: BCG immunotherapy resulted in a significantly increased level of activated CD86high and plasmocytoid CD11clowCD123high DC (mean % 14.2 vs. 7.7, and 57.5 vs. 41.8 
respectively, p <0.5 for both); a temporary increase of circulating CD25highFoxP3+CD4+ regulatory cells (Tregs), (mean % 6.7 vs. 4.7), and restoration of IFNg/IL-4, and IFNg/IL-10 
ratios, in the end of follow-up. PHA-stimulated CD4+ TILs contained an important share of Tregs that were significantly decreased in the presence of BCG (mean % 29 vs. 9). In 
addition, BCG stimulated DC maturation (mean % CD86high DC 34 vs. 23), and induced a CD11clow DC subset.
Conclusion: BCG immunotherapy promotes anti-viral immunity by combined effects on the maturation of DC and the differentiation of effector and regulatory CD4 T cell subsets.

P.D.16.20
Different approaches to the conduct of interferon- and immunotherapy in viral and associated viral- bacterial infections of respiratory tract in immunocompromised children

I. V. Nesterova1, V. V. Malinovskaj2, S. V. Kovaleva3, G. A. Chudilova3, L. V. Lomtatidze3; 
1The Russian People’s Friendship University, Moscow, Russian Federation, 2Federal Research Center of Epidemiology and Microbiology. N.F. Gamalei, Moscow, Russian Federation, 3Kuban 
State Medical University, Krasnodar, Russian Federation.

The treatment of immunocompromised children suffering from viral and associated viral-bacterial infections is the difficult problem. We studied immunocompromised children 
5-8 years: I group included 27 children with recurrent acute respiratory viral infections (ARVI), herpes virus infection (HSVI/II, EBV, CMV, HHV VI), group II-20children with recurrent 
of ARVI, herpes infections, chronic bacterial infections of upper respiratory tract. T- and B-chain, neutrophilic granulocytes (NG), NK, IgG, IgM, IgA, serum IFNα and IFNγ were 
investigated. Isolated and combined immunodeficiencies with the predominant different defects of NG (I group-96%; II group- 89%), reduction of IFNα and/or IFNγ (100%) were 
identified. Different programs of interferon- and immunotherapy were created. For I group: a) to restore of IFN system- local and system therapy with recombinant IFNα2 (viferon) 
duration to 2,5 months, b)for elimination of herpesviruses- inosine pranobex (izoprinozin) 50 mg/kgW- three 10 days courses with a break of 14 days, for correction defects of NG 
- glyukozoaminilmuramildipeptid (likopid) 2 mg/day, two 10 days courses, alternating with courses of izoprinozin; for II group - viferon, izoprinozin in same doses and courses, for 
the correction of humoral antibacterial immunity IRS-19. Programs have shown high clinical efficiency: reducing the frequency of ARVI in 3,2-5,8 times and exacerbations of chronic 
diseases of upper respiratory tract in 4 times, the period of “days free from diseases” increased from 7-10 to 100-150 days. Adequate doses viferon helped to improve or restore IFNγ 
and IFNα. Likopid was more significant for effective correction of defects of NG, and IRS-19 restored the humoral immunity.

P.D.16.21
EBV epitope-specific T cells expand in vivo following unselected donor lymphocyte infusion for post-transplant lymphoproliferative disease

D. Burns1, C. Harvey2, G. Ryan1, V. Sovani2, E. Nagy1, P. Murray1, C. Fox2, H. M. Long1; 
1University of Birmingham, Birmingham, United Kingdom, 2Nottingham University Hospitals NHS Trust, Nottingham, United Kingdom.

Purpose/Objective: Epstein-Barr virus (EBV)-associated post-transplant lymphoproliferative disease (PTLD) remains an important complication of T-lymphocyte deplete allogeneic 
haematopoietic stem cell transplantation (allo-HSCT). For the >30% of patients who are refractory or relapse following Rituximab, unselected donor lymphocyte infusion (DLI) can be 
a successful salvage therapy. However the specificity and functional characteristics of the T-lymphocytes mediating the clinical effect is unclear.
Materials and Methods: Two patients with PTLD complicating allo-HSCT received standard Rituximab therapy without sustained response. As rescue therapy, both subsequently 
received DLI, comprising 1x106 unselected CD3+ cells/kg derived from their stem cell donors. Circulating EBV viral loads and lymphocyte subsets were monitored clinically. The in vivo 
kinetics and function of EBV epitope-specific T-lymphocytes present in the infused DLI were prospectively monitored by flow cytometry using EBV MHC tetramers and IFNγ Elispot.
Results: DLI led to complete resolution of EBV loads and complete clinico-radiological responses in both patients. Within 4 weeks of infusion, EBV-specific CD8+ and CD4+ 
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T-lymphocytes against a range of viral epitopes expand in vivo. Interestingly this included responses against proteins of the virus replicative cycle, suggesting that these may also be 
previously un-explored potential targets for adoptive T-lymphocyte therapy. Importantly, expression of the viral protein targets of these expanded T-lymphocytes was detected in 
PTLD tumour cells of patient biopsies.
Conclusions: This study highlights the clinical importance of adoptive therapy for the treatment of EBV-associated disease, and provides invaluable insights into the in vivo dynamics 
of transferred virus-specific T-lymphocytes.

P.D.16.22
The role of virus-specific CD4+ T cells in protective immunity against retrovirus infection

A. Malyshkina, I. Akhmetzyanova, U. Dittmer; 
Institute for Virology University Hospital Essen, Essen, Germany.

CD4+ T cells contribute a variety of activities in protective immunity against viruses. They can provide help for expansion and function of other effector cells, recruit lymphoid cell 
populations into secondary lymphoid tissue or offer direct effector function through cell-mediated cytotoxicity. CD4+ T cells are known to be critical in controlling virus replication and 
spread in persistently infected individuals as it was shown in lymphocytic choriomeningitis, gamma herpes virus, influenza virus and Friend retrovirus.
The Friend retrovirus (FV) mouse model is a well-established model to study immune responses during retroviral infection and hence was used to characterize the role of CD4+ T cells 
during chronic infection. FV-specific CD4+ T-cell receptor transgenic (TCR Tg) T cells were isolated and adoptively transferred at different time points into mice chronically infected with 
FV. We characterized their phenotype and investigated the antiviral effect of CD4+ T cells in chronic FV infection.
Results indicated that FV-specific CD4+ T cells were highly proliferative (based on Ki67 measurement) and co-expressed the T-box transcription factors Eomes and T-bet. Moreover, 
FV-specific transferred cells upregulated the activation markers CD44 and CD11a and downregulated CD62L expression.
In conclusion, CD4+ TCR Tg cell transfer was associated with the induction of CD4+ T cell response during chronic FV infection. These results suggest that CD4+ TCR Tg cells may serve 
as a potential target for immunotherapy.

P.D.17 Biomarkers of Human Immune Responses & Immunogenicity against Biopharmaceuticals - Part 2

P.D.17.01
Antibodies to mitotic apparatus: New association with liver disease

V. Pascual, I. Perez-Enciso, P. Sánchez-Pobre, L. Fernández-Paredes, S. Sánchez-Ramón; 
Hospital Clínico San Carlos, Madrid, Spain.

Introduction: The mitotic spindle apparatus (MSA) is the cellular structure responsible for directing the movement of the chromosomes during cell division. The autoantibodies 
directed against MSA produce characteristic patterns in the indirect immunofluorescence (IIF) staining of cells in metaphase. These patterns are slightly different depending on 
the specificity of the target autoantibody. The clinical association of these patterns has not been clearly established. Our goal was to determine the clinical association of these 
autoantibodies.
Methods: We revised all patients with positive anti-nuclear antibodies (ANA) diagnosed by the Clinical Immunology Dpt, between January, 2013 to December, 2014. The determination 
of these patterns was performed by the gold standard technique, IIF on HEp-2 human carcinoma cells line using the HELIOS autoanalyzer (Aesku, Wendesheilm, Germany).
Result: We studied 3,676 patients with positive ANA out of 11,486 (32%) sera tested. Within this group, 164 patients were found with autoantibodies to MSA, showing a prevalence of 
1.43%. We observed that 30% of 164 have liver disease with increased transaminases (>2DS). Within this group, there was a strong predominance of cholestasis (50%), 25% cytolytic 
alteration, and 25% mixed pattern.
An independent control group with increased transaminases (>2DS) (n= 124) was studied for ANAs. We observed that 9% (n=11) had anti-MSA autoantibodies versus the 1.43% in the 
global ANA+ve group.
Conclusions: Not previously described, anti-MSA autoantibodies help to identify a subgroup of patients with hepatopathy, up to 75% with cholestatic profile. Further studies with 
wider samples’ number and follow-up designs should be performed to validate our results.

P.D.17.02
Biomarkers of gut barrier damage as a tool for early diagnosis of necrotizing enterocolitis

S. Coufal1, A. Kokesova2, H. Tlaskalova-Hogenova1, J. Nahlovsky2, M. Rygl2, J. Snajdauf2, M. Kverka1; 
1Institute of Microbiology, ASCR, v.v.i., Prague, Czech Republic, 2Department of Pediatric Surgery, 2nd Faculty of Medicine, Charles University in Prague, Teaching Hospital Motol, Prague, 
Czech Republic.

Introduction: Necrotizing enterocolitis (NEC) is a severe disease of newborn’s gastrointestinal tract (GIT). NEC diagnostics is based on nonspecific clinical signs, usually not allowing 
early and clear distinguishing of NEC from other GIT disorders or sepsis. The aim was to test some suitable biomarkers of gut barrier damage, which plays a significant role in NEC 
pathogenesis, for early diagnosis of NEC.
Materials and Methods: We included newborns with sepsis, NEC, after operation for congenital GIT disorder (omphalocoele or gastroschisis) and healthy newborns. Urine samples 
were collected in six-hour intervals during 48 hours from the clinical suspicion. The first serum sample was collected in the day of diagnosis and the second at the end of antibiotic 
therapy. Concentrations of biomarkers were determined using ELISA or quantitative antibody microarray. Total cytokeratin 18 (CK-18), caspase cleaved (ccCK-18) and 40 cytokines 
were measured in serum. Intestinal-fatty acid binding protein (I-FABP) was measured both in serum and urine. Urine I-FABP levels were normalized to creatinine concentrations.
Results: Newborns developing NEC had significantly higher I-FABP levels in the day of diagnosis than newborns with sepsis both in serum and urine. I-FABP level was decreasing 
during therapy in NEC patients. Levels of CK-18 and ccCK-18 did not differ among groups. Cytokine analysis didn’t show unambiguous outcome, except for TIMP-1.
Conclusions: I-FABP levels in serum and in urine reflected the rate of the gut epithelium damage so it appears as suitable biomarker for early diagnosis of NEC and its distinguishing 
from other diseases.
Supported by IGA grant NT/13483.

P.D.17.03
ImmunExplorer (IMEX): A detailed analysis of the health status of the immune system using NGS immunoglobulin and T cell receptor IMGT HighV-QUEST data

S. Schaller1, J. Weinberger2, R. Jimenez-Heredia2, M. Danzer3, S. Winkler1; 
1Bioinformatics Research Group, University of Applied Sciences Upper Austria, Hagenberg i. M., Austria, 2Experimental and Clinical Traumatology, Ludwig Boltzmann Institute, Linz, Austria, 
3Immunogenetics Department, Red Cross Blood Transfusion Service of Upper Austria, Linz, Austria.

Introduction: The behavior and actions of the human adaptive immune system during the occurrences of various diseases are clinically critical and often hard to understand in their 
entirety. Analyzing the state of the immune system of individuals and detecting diseases by analyzing the immunoglobulins or antibodies (IG) and T cell receptors (TR) of the adaptive 
immune system is of great interest. We have implemented an efficient evaluation (algorithms for clonality and diversity) for analyzing patients’ samples (e.g., blood, tissue) using our 
software IMEX.
Materials and Methods: Samples from patients suffering from different kidney diseases were collected. IG and TR were isolated, prepared for NGS, and preprocessed using the IMGT 
information system. Data is further analyzed with IMEX performing a wide range of analyses - we investigate clonality, diversity using mathematical modeling, primer efficiency 
experiments, and multiple comparisons of patients’ samples.
Results: We have evaluated blood and kidney tissue samples from each patient with respect to clonality and diversity. Comparison between blood and kidney tissue samples show 
that clones determined in kidney tissue can also be found in blood using IMEX. To a certain degree our findings contradict former studies in which it was not possible to find the same 
clones in blood and kidney. Those results from our study are very encouraging for the development of blood based biomarkers.
Conclusions: IMEX is a software for performing various experiments based on clonality, diversity, and comparison experiments. Methods for analyzing various immunological 
reactions and monitoring e.g., transplantation processes are included in IMEX.

P.D.17.04
Primary Membranous Nephropaty: Phospholipase A2 receptor (PLA2R) antibodies and clinical follow up

A. Llobell Uriel1, A. Mensa-VIlaró1, L. Rodas2, N. Martin3, X. Barros3, L. Rubio1, N. Pérez2, J. Campistol2, L. Quintana2, M. Blasco2, M. García Ormaechea1, O. Viñas-Gomis1; 
1Immunology Department, Hospital Clínic Barcelona, Barcelona, Spain, 2Nephrology Department, Hospital Clínic Barcelona, Barcelona, Spain, 3Nephrology Department, Hospital Josep 
Trueta, Girona, Spain.

Introduction: Membranous nephropathy (MN) is the leading cause of nephrotic syndrome in adults. It is characterized by the presence of immune complexes, considered to be formed 
in situ, with circulating antibodies binding to antigens expressed on glomerular podocytes in the subepithelial space of the glomerular filtration barrier. Approximately 25% of MN 
patients present an underlying disease such as systemic lupus erythematosus, malignant tumors, exposure to certain drugs or infections, if not, the disease is classified as primary.
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Different podocyte proteins have been reported as target for the immune response in MN, among them, anti-PLA2R antibodies seem to play a major role, being present in 52-78% of 
primary MN cases.
Methods: Anti-PLA2R IgG antibodies were measured in 82 serum samples from a cohort of 55 patients from Hospital Clínic (Barcelona) and Hospital Universitario Josep Trueta 
(Girona) with primary MN (confirmed by biopsy) by an ELISA test (EUROIMMUNE, Luebeck, Germany), and were analysed together with their clinical features.
Results: Anti-PLA2R antibodies were considered positive in 23 patients (41,81%) with a mean value of 119,2 ±165,05 U/mL. 7 out of the 23 positive patients had follow up antibody 
tests, 2 of which remained positive. Mean proteinuria level at the first test was 7,65 ±1,20 g/24h vs 1,20 ± 0,40 g/24h at the time of the second test (p=0,015).
Conclusions: PLA2R IgG ELISA test shows to be a promising tool for evaluating disease activity and response to treatment in MN although further prospective studies in bigger series 
are still needed.

P.D.17.05
CXCL11 and IL-17 in bronchoalveolar lavage fluid and TGF-beta, TNF and CD69 in serum reflect severity and progression in sarcoidosis

R. Fillerova1, T. Dyskova1, P. Schneiderova1, M. Zurkova2, V. Lostakova2, V. Kolek2, E. Kriegova1; 
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Dept. of Respiratory Diseases, Faculty of Medicine and Dentistry, Palacky 
University, Olomouc, Czech Republic.

Sarcoidosis is a Th1/Th17 multisystem inflammatory disorder with good prognosis. However, one-third of patients develop a chronic/progressing disease. We aimed to assess whether 
protein profiles in bronchoalveolar lavage (BAL) fluid and serum differ between patients with remitting and progressing sarcoidosis after 2yrs follow-up.
High-sensitive Proximity Extension Assay (Proseek Multiplex, Olink) was used to detect 92 candidate proteins (associated with inflammation, cell-cell signalling, angiogenesis, cell 
growth) in BAL fluid and serum obtained from 18 patients with sarcoidosis (S); subgroups were formed according to disease outcome after 2yrs (progression, n=9; remittion, n=9). 
Immuno-qPCR method was used to assess IL-17 protein levels in BAL fluid.
Among studied proteins, we detected elevated levels of chemokine CXCL11 (fold change: 1.78, p=0.05), and trend to higher levels of CXCL10 (2.61, p=0.08) and HB-EGF (Heparin-
binding EGF-like growth factor: 1.14, p=0.08) in BAL from patients with progression comparing to remitting disease. Elevated levels of IL-17 in BAL fluid were detected in patients with 
progressing (median: 107.2 pg/ml) comparing to those with remitting sarcoidosis (47.1 pg/ml, p<0.0001). In serum, progressing patients had higher levels of TGF-beta-1 (Transforming 
growth factor beta: 1.80, p=0.01), TNF (Tumor necrosis factor: 1.19, p=0.03) and Early activation antigen CD69 (1.68, p=0.04) than remitting patients.
Protein levels of CXCL11 and IL-17 in BAL fluid and TGF-beta, TNF and CD69 in serum reflect severity and progression in sarcoidosis. Detection of protein pattern characteristic for 
particular phenotypes in sarcoidosis may contribute to the identification of clinically useful biomarkers.
Grant support: IGA MZ CR NT/11117, IGA LF_UP_2015_009.

P.D.17.06
The functional polymorphism in DARC gene regulating serum levels of CCL2/MCP-1 is associated with aseptic osteolysis of total joint replacements

P. Schneiderova1, M. Vasinek2, P. Gajdos2, R. Fillerova1, J. Gallo3, E. Kriegova1; 
1Department of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Department of Computer Science, Faculty of Electrical Engineering and 
Computer Science, VSB-Technical University of Ostrava, Ostrava, Czech Republic, 3Department of Orthopaedics, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech 
Republic.

Objective: IL-6, CCL2/MCP-1, CRP and erythrocyte sedimentation rate (ESR) have been identified as candidate biomarkers for arthroplasty outcomes. Recently, several single 
nucleotide polymorphisms (SNPs) have been shown to influence serum levels of these pro-inflammatory molecules and ESR. We aimed to investigate whether these polymorphisms 
could be determinant factors for implant loosening.
Material and methods: Eleven SNPs influencing the levels of IL-6 (rs657152), CCL2/MCP-1 (rs17141006, rs3026968, rs12075), CRP (rs1205, rs3093077, rs2259816, rs4420638, rs3845624) 
and ESR (rs12567990, rs10903129) were genotyped using MassArray technology (Agena Bioscience) in 354 patients with total joint replacements (TJR). Patients were divided into 
those with complications (aseptic loosening, AL, n=110; prosthetic joint infection, PJI, n=126) and control group without complications for at least 10 years (n=118).
Results: In our TJR patients, rs12075 *G allele was more frequent in patients with a failure (46.6%) compared to those without complications (36.0%, P=0.007, OR=1.55, 95%CI=1.13-
2.14). The rs12075*G allele was overrepresented mainly in patients with AL (49.5%, P=0.004, OR=1.74, 95%CI=1.20-2.54), a trend was observed in PJI (44.0%, P=0.071, OR=1.40, 
95%CI=0.97-2.01). This SNP is located in the gene coding DARC (Duffy antigen receptor for chemokines) and the G-allele is associated with lower circulating concentration of 
chemokine CCL2/MCP-1. The allele frequencies of other studied SNPs were similar between patient groups (p>0.05).
Conclusion: Our pilot study nominated the allele rs12075*G, which is associated with lower serum levels of CCL2/MCP-1, as a genetic risk factor for prosthesis failure (especially aseptic 
loosening).
Grant support: TACR_TA04010100, IGA LF_UP_15_009.

P.D.17.07
Exudate suction blister: A novel in vivo model of acute inflammation and resolution in humans.

M. Motwani1, R. De Maeyer1, D. Marks2, J. Fullerton1, A. Smith2, D. W. Gilroy1; 
1Centre for Clinical Pharmacology, Division of Medicine, University College London, London, United Kingdom, 2Centre for Molecular Medicine, Division of Medicine, University College 
London, London, United Kingdom.

Introduction: Resolution of acute inflammation is an active process and its dysregulation may contribute to chronic inflammatory disorders. While animal models have been used to 
study resolution their appropriateness has been questioned.
Methods: We describe a novel model of resolving inflammation in humans triggered by intradermal injection of UV killed E. coli into the forearm of healthy volunteers (N=30). 
Inflammatory exudate was drawn into a skin blister induced by negative pressure applied over the injection site. Blister cells were analyzed by flow cytometry while the cell free 
exudates were assayed for cytokines. To study the different phases of inflammation, blisters were raised at multiple time points up to day 14 post-injection. Vascular response was 
monitored by laser Doppler.
Results: Onset (4hr) was characterised by peak erythema and neutrophilia (HLA-DR-/CD16++). By 24hr, neutrophil numbers had fallen by 70% while monocytes/macrophages (HLA-
DR+/CD14+) increased, indicating cellular resolution. From 48hr blood flow declined along with monocyte numbers. Lymphocytes (CD4+, CD8+ and CD56+ cells) dominated the site at 
day 3 and persisted up to day 14. Levels of TNF-α, IL-1β, IL-6, IFN-γ were maximal during onset phase, whilst resolution showed higher levels IL-16 and IL-7.
Conclusion: Exudate Suction Blister is safe and reproducible model that allows, for the first time, exploration of cells and soluble mediators in parallel with the clinical signs of 
resolution in humans. Potential applications include testing efficacy of novel anti-inflammatory and pro-resolving therapies and investigate whether resolution defects underlie 
pathogenesis of chronic inflammatory disorders e.g.: rheumatoid arthritis.
Supported by Wellcome Trust

P.D.17.08
Time dependent alterations of monocyte HLA-DR expression, LPS induced TNF-alpha and IL-6 levels in whole blood in dependence of various anticoagulants and different 
temperature conditions

J. Hartmann1, C. Lamm1, F. Preißing1, K. Dragosits1, A. Bee2, L. Wisgrill3, A. Spittler1,4; 
1Medical University of Vienna, Department of Surgery, Research Laboratories, Center of Translational, Vienna, Austria, 2University Clinic St. Pölten, St. Pölten, Austria, 3Medical University of 
Vienna, Department of Pediatrics & Adolescent Medicine, Vienna, Austria, 4Medical University of Vienna, Core Facility Flow Cytometry, Vienna, Austria.

Introduction: Monocyte HLA-DR expression, LPS induced monocyte TNF-α secretion, and constitutive interleukin 6 (IL-6) expression are important monitoring parameters in sepsis. 
Our aim was to investigate whether the specified parameters will change over time in various anticoagulated whole blood samples under different temperature conditions.
Material and Methods: Whole blood was drawn from healthy individuals and was processed immediately or stored for 4h, 8h, 24h and 48h at 4°C and room temperature (RT). Blood 
was stimulated with LPS (0.5ng/ml). TNF-α levels as well as the constitutive IL-6 secretion were measured by ELISA. Monocyte HLA-DR expression was analyzed by flow cytometry.
Results: LPS induced TNF-α levels showed the highest initial activity in heparinized whole blood; remained stable at RT until 8h but decreased significantly (P<0.05) afterwards. 
Monocyte HLA-DR expression remained stable until 8h at RT but significantly increased afterwards in heparinized and citrate anticoagulated whole blood (P<0.05) whereas in EDTA 
blood HLA-DR expression was only slightly increased. HLA-DR expression at 4°C showed no significant changes over time between anticoagulants. IL-6 levels were in a low range and 
did not increase over time.
Conclusions: Storing blood samples for different time periods and at different temperature conditions is a fundamental issue in hospital units. Markers for sepsis diagnosis should not 
be falsified due to storage conditions. For TNF-α production we suggest the use of heparin anticoagulated whole blood stored at RT and processed within the first 8h. For monocyte 
HLA-DR expression EDTA anticoagulated blood should be processed at 4°C within the first 8h.
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P.D.17.10
Autoantibody to MDM2:a potential serological marker of systemic lupus erythematosus associated with thrombocytopenia

Y. Liu, G. Shi; 
Department of Rheumatology and Clinical Immunology, The First Hospital of Xiamen University, Xiamen, China.

Introduction: Systemic lupus erythematosus (SLE) is one of the systemic autoimmune diseases characterized by the polyclonal autoantibody production. The human homologue 
of the mouse double minute 2 (MDM2), is well known as the negative regulator of p53. MDM2 has been reported to be overexpressed in SLE animal model and promote SLE. Since 
abnormally expressed proteins can induce autoimmune response, anti-MDM2 autoantibody was examined in SLE patients.
Methods: Anti-MDM2 antibody in sera from 43 SLE patients and 69 health persons was investigated by ELISA. Positive samples were further confirmed by western blotting. The 
immunological feathers of anti-MDM2 positive sera were analyzed by indirect immunofluorescence assay. The clinical significance of anti-MDM2 antibody was further analyzed in 45 
SLE patients.
Results: The presence of anti-MDM2 in SLE patients was 23.30%, much higher than normal healthy persons (4.30%). These anti-MDM2 positive sera present a nuclear staining pattern. 
The titer of anti-MDM2 autoantibody was significantly negatively associated with platelet count.
Conclusions: Anti-MDM2 autoantibody was detected at high prevalence in SLE patients, which may associate with thrombocytopenia. The study of anti-MDM2 in SLE patients should 
be clinically useful in understanding the pathogenesis of thrombocytopenia in SLE.

P.D.17.11
Response to nasally delivered TLR agonists in normal adult volunteers

A. Jha1, G. A. Campbell1, T. T. Hansel1, R. J. Shattock2, P. J. Openshaw1; 
1Centre for Respiratory Infections, National Heart and Lung Institute, Imperial College London, London, United Kingdom, 2Section of Infectious Diseases, Faculty of Medicine, St. Mary’s 
Campus, Imperial College London, London, United Kingdom.

Introduction: Methods assessing humoral and cellular immune responses to infection are well recognised, but quantification of individual innate responses is less established. With 
increasing appreciation of the importance of innate immunity in the earliest stages of pathogen invasion, we wished to develop a way of measuring mucosal responsiveness to viral 
agents. We therefore studied nasal responses to polyinosinic-polycytidylic acid (poly I:C), a synthetic analogue of dsRNA that binds TLR3, mimicking a molecular pattern associated 
with viral infection.
Materials and Methods: Nasal challenge was performed using saline and incremental doses of poly ICLC (a more stable synthetic poly I:C) in 8 volunteers with sampling of nasal 
mucosal lining fluid (MLF) using adsorptive matrix strips. IFN-γ and IP-10 were measured by MSD electrochemoluminescence. Systemic responses were also assessed by isolating 
peripheral blood mononuclear cells (PBMCs) from a volunteer and stimulating with poly I:C and poly ICLC for up to 72 hours with monitoring of cytokine production.
Results: Nasal challenge with poly ICLC 500μg increased IFN-γ and IP-10 levels in MLF at 6 hours (p<0.001) with minimal symptoms. PBMC stimulation led to differential changes in 
production of IL-6 and IFN-γ in a dose dependent manner, with poly I:C a more potent analogue.
Conclusions: Nasal administration of poly ICLC is well tolerated and induces soluble mediator release in mucosal fluid. Along with future trials of other TLR ligands (such as TLR 7/8 
agonists), this method may allow accurate measurement of local innate responses without the use of live pathogens.
Fellowship supported by NIHR BRC.

P.D.17.12
Increased frequency of circulating CD4+CD25+CD127low/neg T regulatory cells as a prognostic marker in patients with acute pancreatitis

K. S. Halacheva1, G. Minkov2, Y. Yovtchev2; 
1Trakia University, Medical Faculty, Stara Zagora, Bulgaria, 2University Hospital, Stara Zagora, Bulgaria.

Introduction: CD4+CD25+CD127low/neg T lymphocytes are naturally occurring regulatory T cells (Tregs) with potent immunosuppressive properties affecting both adaptive and innate 
immunity. The aim of the study is to analyse the importance of CD4+CD25+CD127low/neg Tregs for the immunosuppression in acute pancreatitis and their role in early detection of severe 
forms with poor outcome.
Materials and methods: Using a three color flow cytometry we analyzed the percentage of peripheral blood CD4+CD25+CD127low/neg T lymphocytes in 72 patients with acute pancreatitis 
(AP) and in 42 healthy controls, as well. Patients were screened at admission, 48 hours and 5 days after admission. 14 (19.4%) of patients were with severe AP (SAP); 19 (26.4%) were 
with moderate AP (MоAP) and 39 (54.2%) were with mild disease (MAP).
Results: We found a significant elevated percentage of CD4+CD25+CD127low/neg Tregs in patients at admission and on the 5th day compared with healthy controls (p-0.000; p 0,04 
respectively, Mann-Whitney). Patients with SAP had significantly higher levels of CD4+CD25+CD127low/neg T regs compared to these with MoAP or MAP (p-0.005; p 0.022 respectively). 
Cut-off value for severe course at admission was 8,75% (AUC-,735); sensitivity - 67%, specificity - 78%. Patients with poor outcome had significantly higher levels of Tregs on the 5th 
day (p-0.04). Cut-off value for poor outcome was 9.4% (AUC-,796); sensitivity - 75%, specificity - 84%.
Conclusion: CD4+CD25+CD127low/neg Tregs may be involved in the development of immune suppression in AP and may serve as a prognostic marker for severity and mortality.

P.D.17.13
Association of serum levels of vitamin D3 with TREM-1 and TREM-2 expressions on myeoid cell surfaces in pulmonary sarcoidosis patients

M. Bucova1, M. Suchankova1, E. Tibenska2, I. Majer3, E. Tedlova3, H. Novosadova3; 
1Institute of Immunology School of Medicine Comenius University, Bratislava, Slovakia, 2Medirex, ltd., Bratislava, Slovakia, 3Department of Pneumology and Phtisiology, Bratislava, 
Slovakia.

Pulmonary sarcoidosis is a chronic pulmonary disease of unknown ethiology accompagnied by chronic inflammation and granuloma formation. In our present study we tried to 
explore the link between serum levels of vitamin D and expression of TREM-1 and TREM-2 receptors on myeloid cells surfaces in bronchoalveolar lavage fluid (BALF) in pulmonary 
sarcoidosis (PS) patients. The study was approved by local ethics committee and an informed consent was obtained from each patients. 43 patients with pulmonary sarcoidosis were 
prospectively enrolled in the study. The TREM-1 and TREM-2 expressions on the cell surfaces in bronchoalveolar lavage fluid (BALF) were investigated using anti - TREM-1 and anti 
- TREM-2 monoclonal antibodies and flow cytometry. Subsequently, the level of vitamin D3 was analysed in the sera of patients and compared with TREM expressions in patients 
with normal and decreased levels of vitamin D3. We found increased expressions of both TREM-1 receptor (an inflammatory marker; P<0,001) and TREM-2 receptor (typical for 
granuloma formation; p<0,001)) on myeloid cell surfaces in BALF. Plasma levels of vitamin D3 statistically significantly correlated with total TREM-2 expressions (p=0.0457). We found 
significantly higher expressions of TREM-2 in patients with normal plasma D3 vitamin levels compared with patients with decreased vitamin D3 levels (p=0.0039). However, we did not 
find significant difference in TREM-1 expression in patients with normal vitamin D3 compared with patients with low vitamin D3 levels (p=0.7358). Our results suggest that vitamin D 
participates in immunopathogenesis of pulmonary sarcoidosis and influences TREM-2 receptor expression.

P.D.17.14
Whole-blood assays reveal inter-individual variations of innate and adaptive immune cell responses

J. Dellacasagrande1, P. Apoil2,3, N. Congy2,3, B. Puissant2,3, A. Blancher2,3; 
1Blood Assay Solutions, Toulouse, France, 2EA 3034, Laboratoire d’immunogénétique Moléculaire, Université Toulouse 3, Toulouse, France, 3Laboratoire d’immunologie, CHU de Toulouse, 
Toulouse, France.

Objective: to design a simple in vitro functional assay using whole blood to assess the functionality of human immune cells.
Materials & methods: Whole blood (75µl/stimulus) from healthy blood donors was incubated in the presence of various stimuli. Lymphocytes subpopulations were numbered in the 
same blood sample by flow cytometry before stimulation. Cytokines and chemokines produced in response to stimuli were measured by HTRF® and/or multiplex analysis.
Results: Fifteen stimuli were selected to activate blood leukocytes from 25 donors. These stimuli included: TLR ligands, purified antigens, vaccines, non-specific agonists (e.g. anti-
CD3, PHA). First, the level of IL-6 and IFN gamma, as measured by HTRF®, was used to select 5 donors representing high, intermediate and low responders. A multiplex analysis 
(11 biomarkers) was carried out on supernatants from the stimulated whole blood of these 5 donors, and revealed expression profiles of biomarkers specific for each stimulus. We 
classified biomarkers and stimuli according to the intensity and heterogeneity of the response.
Conclusions: We identified stimuli and their corresponding biomarkers which resulted in a strong and homogeneous response across all analyzed individuals. These experimental 
conditions could be used as a positive control to evaluate the functionality of the immune system. On the opposite, some stimuli revealed strong inter-individual variability. Additional 
blood donors must be screened by using our technique, in order to establish normal values. Finally, the simple design of this assay allows it to be used as a diagnosis tool.
Work partially supported by a grant from région Midi-Pyrénées
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P.D.17.15
Effectiveness of natalizumab in extended dosing interval

J. Puñet-Ortiz, J. Hervás, A. Teniente-Serra, M. Mansilla, B. Quirant-Sánchez, J. Navarro, E. Martínez-Cáceres, C. Ramo-Tello; 
Germans Trias i Pujol University Hospital, Badalona, Spain.

Background: Natalizumab is an effective treatment for relapsing remitting multiple sclerosis (RRMS) when utilized a standard Natalizumab dose of 300mg/4 weeks (SD). The 
administration of natalizumab in extended dosing (ED) can maintain the same effectiveness. VLA-4 saturation levels could be a good indicator to predict disease activity.
Aim: To analyze clinical and radiological evolution of RRMS patients treated with natalizumab at ED of 300 mg/6 weeks and their VLA-4 saturation levels of lymphocytes.
Material and methods: Prospective study of patients treated with at least 13 doses of natalizumab SD who were proposed to receive treatment at ED. Clinical variables: annual relapse 
rate and EDSS. Radiological variables: Gadolinium enhancing (Gd+) and new T2 lesions on brain MRI every 6 months. VLA-4 saturation levels from peripheral blood lymphocytes were 
assessed by flow cytometry.
Results: 16 patients received natalizumab ED, mean duration of natalizumab treatment 60.4±23.3 months, mean duration of natalizumab ED 18.1±5.1 months. 8 patients (50%) 
received natalizumab for more than 5 years. No patient had a relapse under ED. Mean EDSS with natalizumab SD was 3.7±1.8 and with natalizumab ED 3.6±1.9(p=0.4). Before 
natalizumab treatment 63% of patients had Gd+ lesions and under SD or ED 6% and 0%, respectively. Any patient presented new T2 lesions in both regimen doses. VLA-4 saturation 
levels of CD4 T lymphocytes were 70-90% in SD and 50-70% in ED.
Conclusions: No clinical or radiological worsening disease under ED of natalizumab has been observed.VLA-4 saturation levels decreased about the 20% with ED without 
compromising the disease activity.

P.D.17.16
Choice of the tests for immunological monitoring of the slowed-down consolidation of bone fabric at damage

O. V. Berdugina; 
Ural Research Institute of Phthisiopulmonology, Yekaterinburg, Russian Federation.

Immunological monitoring this perspective direction which allows to find criteria of complication of treatment of bone fabric. The purpose of this work is justification of a choice 
of tests for monitoring of the slowed-down consolidation of bone fabric. These tests get out when studying dynamics of immunological indicators on the example of injury of the 
bottom jaw. Laboratory researches are conducted at 83 patients with injuries of the bottom jaw. Patients were divided into 2 groups: 1 - with a normal union of bone fabric, 2 - with 
the slowed-down union of bone fabric. They were observed 3 months after operation. To them did the blood analysis, definition of lymphocytes on flow cytometry, humoral immunity, 
cytokines, phagocytosis. Statistical processing is made in the STATISTICA program, it included basic statisticians, the regression and factorial analysis. At the slowed-down union of 
bone fabric level lactoferrin, secretions lysozyme, dynamics cytokines decreases. It is established that all components of immune system take part in regulation of regeneration of 
bone fabric: cellular immunity, humoral immunity, phagocytosis, complement system, cytokines system. Laboratory tests of forecasting of complication are defined.

P.D.17.17
Development of a flexible, personalized multiplexing platform

C. Lu, P. Liu, C. Smith, E. Kukreti, J. Han, L. Dzantiev, B. Sun, J. Zhang, D. Stewart, M. Higgins, C. Frye, J. Suschak, J. Kenten, S. Kumar, E. N. Glezer, G. B. Sigal, P. Oberoi, J. Wilbur, J. N. 
Wohlstadter;  
Meso Scale Discovery (MSD®), Rockville, MD, United States.

Introduction: Creating multiplex assays utilizes complex procedures for conjugating biological reagents to beads, or advanced technologies to dispense nanoliters of fluid to arrays. 
The U-PLEX assay platform enables the flexible creation of multiplex assays using MSD’s MULTI-ARRAY® technology. The platform is designed to be used with readily available 
biotin-conjugated reagents including antibodies, peptides, proteins, and nucleic acids.
Materials and Methods: The U-PLEX platform consists of 10 unique U-PLEX linkers that specifically bind to 10 individual spots on a 96-well U-PLEX plate. The biotin-based capture 
coupling mechanism involves a two-step process: (1) a linker is bound to a biotinylated antibody and (2) the linker-coupled antibody is bound to the plate. The assay is completed 
using a simple workflow; the sample is added, a wash step performed, and the biomolecule is detected using a SULFO-TAG™ labeled detector. The platform was tested for assay 
specificity, stability, and reproducibility.
Results: Linkers are highly specific for their corresponding spots (< 0.02% non-specificity). The intra-plate CVs of antibody captured on the U-PLEX plate are ~4%. Inter-plate CVs are 
~6%. Assays transferred to the platform exhibit good sensitivity, large dynamic range (4-5 logs), precision, and sample quantification. Serum, plasma, and PBMC samples run on the 
U-PLEX platform showed a high level of correlation (r^2 > 0.9) to the samples run on MSD’s V-PLEX® assays.
Conclusions: The U-PLEX platform provides a flexible system for preparing custom multiplex bioassays. Performance outputs demonstrate that this platform is suitable for high 
quality sample measurements with existing and/or novel assays.

P.D.17.18
Fit-for-purpose multiplex panels and their utility in biomarker screening

D. Russell, J. Lewis, E. Spang, P. Oberoi, J. N. Wohlstadter; 
Meso Scale Discovery (MSD®), Rockville, MD, United States.

Introduction: Exploratory studies to identify biomarkers important to disease may include screening for 100+ biomarkers. Identification of candidates can be misleading due to 
interference from large multiplex panels. In this study, smaller multiplex panels were evaluated for their utility in screening without a priori knowledge.
Materials and Methods: A biomarker screening panel was developed based on MSD’s MULTI-ARRAY® technology, requiring <1 mL of sample to measure 122 analytes. The assays were 
grouped into 15 different multiplex panels following a fit-for-purpose approach. The dilution factors, diluent components, and specificity of reagents were optimized for each panel. 
Panels included MSD’s analytically validated V-PLEX® Human Biomarker 40-Plex, which consists of biomarkers relevant to inflammation, immunology, angiogenesis, and vascular 
injury. The remaining assays were combined into multiplex panels of up to 10 assays.
Results: Multiplex panels were developed in a 10-plex format to facilitate optimization of assay protocols and performance. Assays typically exhibited <1.0% non-specific binding. 
The assay dynamic range was 3-4 orders of magnitude, enabling quantification of samples from both normal and diseased states. Patient sample sets including serum, EDTA-plasma, 
cerebrospinal fluid, and urine were measured. Individual assays had good reproducibility across plates. For the majority of the assays, the median intra-plate coefficient of variation 
(CV) was <10% across samples that were within the quantitative range of the assay.
Conclusions: Biomarker screening by an unbiased approach allowed rapid identification of targets of potential clinical significance.

P.D.18 Immunopharmacology

P.D.18.02
Autoantibodies able to penetrate into living cells are present not only in sera from patients with SLE but also in sera from healthy individuals and intravenous Immunoglobulin 
preparations

A. D. Sali, I. Karakasiliotis, M. Evangelidou, S. Avrameas, P. Lymberi; 
Hellenic Pasteur Institute, Athens, Greece.

IgG anti-DNA autoantibodies able to penetrate the nucleus of living cells (cell-penetrating antibodies/CPAbs) have been described and well characterized in systemic lupus 
erythematosus (SLE). These antibodies share common properties with natural autoantibodies occurring in normal human sera, i.e., exhibit polyreactivity to several structurally 
unrelated antigens, such as proteins and haptens, and are frequently germ-line encoded. We aimed to examine herein whether circulating IgG CPAbs occur in healthy individual 
donors and in Intravenous immunoglobulin (IVIg) (potent therapeutic tool and rich source of natural autoantibodies),and to further characterize them.Cell-penetration was analysed 
by confocal microscopy, flow-cytometry and ELISA, a. in vitro, in various cell lines with three IVIg commercial preparations, as well as with affinity-purified antibodies to selected 
target antigens (histones, heparin and DNA), and b. in vivo, in cells from various organs of BALB/c mice intravenously injected with IVIg.Results: Intracellular IVIg was detected in 
the cytoplasm of all cell lines tested. Affinity-purified IgG anti-histone,-heparin and -DNA subpopulations accounted for almost all of the IVIg penetration capability. Similarly, IVIg 
localized in the cytoplasm of the cells from almost all organs studied (especially in liver and lung),apart from lymph nodes of IVIg-treated mice. Conclusions: It is the first time that 
CPAbs are detected in IVIg and more generally in sera from healthy individuals. Remarkably, these CPAbs differ from those occurring in disease (SLE)in their inability to reach the 
nucleus. Cell-penetration could take place in IVIg-treated patients and account for part of its beneficial mode of action. Their biological role is currently under investigation.
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P.D.18.03
Evaluation of the immunomodulatory activity of chitosan nanoparticles in human peripheral blood cells

J. M. Lima1,2, I. M. Rocha1,2, I. M. Fernandes1,2, E. G. Pires1,2, D. M. Dutra1,2, A. B. Sousa1, R. R. Sarmento1, J. R. Souza1,3, I. J. Porto4, R. F. Bonan1,2, F. A. Brayner5, J. E. Oliveira6, E. S. Medeiros4, 
P. R. Bonan1,2,7, L. R. Castellano1,2; 
1Human Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 2Post-graduation Program in Dental 
Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 3Department of Physiology and Pathology, Center for Health Sciences, Universidade Federal da Paraíba, João 
Pessoa Paraíba, Brazil, 4Department of Materials Engineering, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 5Centro de Pesquisas Aggeu Magalhães, CPqAM/FIOCRUZ and 
Laboratory of Immunopathology Keizo Asami, Universidade Federal de Pernambuco, Recife Pernambuco, Brazil, 6Department of Engineering, Universidade Federal de Lavras, Lavras Minas 
Gerais, Brazil, 7Department of Clinical and Social Dentistry, Center for Health Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil.

Introduction: Chitosan is a polysaccharide which can be used to synthetize nanometric-sized particles and encapsulate drugs for smart delivery systems. Very little is known about the 
interaction of nanomaterials and human cells. The aim of this study was to evaluate the immunomodulatory effects of chitosan nanoparticles in human peripheral blood cells.
Materials and Methods: Chitosan nanoparticles (ChNP) were prepared by ionotropic gelification technique at final concentrations 3.38, 2.42 and 1.65 mg/ml. They were used to 
encapsulate chlorhexidine acetate (ChNP-clx) at final drug concentration of 0.12 mg/ml. Peripheral blood was collected from six healthy volunteers in heparin-containing tubes. 
Samples were diluted in RPMI1640 medium and incubated 24h/37oC/5% CO2 in the presence of 5 μg/ml PHA, 1 μg/ml LPS, 0.48 mg/ml TPP, ChNP or ChNP-clx. Cytokine titration 
(TNF-α, IL-1β, IFN-γ, IL-6, IL-10, IL-4) was performed by ELISA. Nitric oxide was measured by Griess reaction.
Results: There was not a clear dose-response mechanism of ChNP on cytokine production. Interleukin-6 was elevated in all ChNP and ChNP-clx supernatants, achieving values 
comparable to LPS and PHA. Interleukin-10 and NO were induced by both nanoparticles at specific ChNP or ChNP-clx concentrations, only. Elevated levels of IL-1β were observed in 
ChNP-clx, whereas TNF-α was induced at higher levels by ChNP, only. All ChNP and ChNP-clx were unable to induce IFN-γ and IL-4 production.
Conclusions: Generally, chitosan nanoparticles induced a pro-inflammatory profile in human peripheral blood cells. These results should be considered when evaluating the potential 
pharmacological usefulness of the nanoparticles in humans.
Support: CNPq, CAPES.

P.D.18.04
Anti-proliferative activity of ruthenium (III) compounds on human colon tumor cell growth

A. Mihaila1, C. Hotnog1, M. Bostan1, V. Roman1, V. Uivarosi2, L. I. Brasoveanu1; 
1Institute of Virology, Bucharest, Romania, 2Inorganic Chemistry Dept., Faculty of Pharmacy, “Carol Davila” University of Medicine and Pharmacy, Bucharest, Romania.

Chemotherapy of solid tumors is still limited by the lack of selectivity of oncolitical drugs and recurrence of resistant tumors to treatments. Association between chemotherapeutical 
drugs and pharmaceutical compounds might be of great benefit inducing an increase in anti-tumor response. Transition-metal agents with anti-tumour activities might be an 
alternative to the clinical use of Cisplatin (Cis-Pt) and its analogues, reported to induce tumour drug resistance and adverse effects. The study focused on evaluation of biological 
effects of several ruthenium compounds and their sodium derivatives, compared to Cis-Pt. We used the xCELLigence system, a Real-Time Cell Analyzer (RTCA) based on label-free 
platform technology that continuously monitor cellular responses to a given treatment using the inherent morphological and adhesive characteristics of LoVo colon tumor cells, and 
combine them with cellular endpoint assays such as flow-cytometry. Apoptotic events were evaluated using BD/Annexin V-FITC Apoptosis Detection Kit, while DNA progression 
through cell cycle phases was estimated using BD Cycletest Plus/DNA Reagent kit, followed by flow-cytometry analysis. Data obtained showed that treatment with Na2Ru-cp 
(ciprofloxacin) induced a significant reduction of percentage of cells in S cell cycle phase as compared with Ru-cp or untreated cells from 22.4% and 25.5%, respectively, 18.3%. 
Treatment with Na2Ru-nf (norfloxacin) induced 23% apoptosis in LoVo cells, higher than treatment with Ru-nf that induced 15% apoptotic events and comparable with Cis-Pt. 
Interdisciplinary approaches aimed to develop pharmaceutical product models with significant anti-tumor action and minimal side effects, data obtained prompting us to take into 
account ruthenium compounds as possible alternative drugs.

P.D.18.05
Suppressive activity of novel derivatives of MPA

D. Iwaszkiewicz-Grzes1,2, G. Cholewinski2, M. Gliwinski1, K. Dzierzbicka2, P. Trzonkowski1; 
1Medical University of Gdansk, Gdansk, Poland, 2Gdansk University of Technology, Gdansk, Poland.

Introduction: The main activity of mycophenolic acid (MPA) is the inhibition of proliferation of T cells. There are also reports on the inhibition activity of antigen presenting cells (APC) 
by MPA. The most important APC in the induction of an immune response are dendritic cells (DCs) and myeloid subset of DCs mainly considered as involved in organ rejection.
Materials and Methods: We used derivatives of MPA possessing attached amino acids and conjugates with acridines/acridones. These compounds acted on mature DCs derived from 
monocytic precursors. Cells were stained with antibodies lin 1; HLA-DR PerCP-Cy5.5; CD11c APC; CD123 PE-CY7; CD80 PE; CD83 PE; CD86 PE and examined by flow cytometry. We 
measured levels of cytokines using ELISA kits. To evaluate the effect of DCs generated with analogs on the proliferation of allogeneic lymphocytes, we carried out MLR assay.
Results: All acridone/acridine compounds decreased expression of CD86 receptor. Functional test confirmed above results. Tested analogs do not have satisfactory effect on IFN-γ 
or IL-4. However, we observed that two compounds: (mycophenoyl-N-3-propyl)-9-acridone-4-carboxamide ester and (mycophenoyl-N-5-pentyl)-9-acridone-4-carboxamide ester 
significantly reduced the amount of IL-2.
Conclusion: All compounds show comparable or less activity to MPA. Compounds that have shown the most interesting activity in this series of studies are (mycophenoyl-N-3-propyl)-
9-acridone-4-carboxamide ester and (mycophenoyl-N-5-pentyl)-9-acridone-4-carboxamide ester. It caused a reduction in both the concentration of IL-2, IL-15 as well as the increased 
concentration of IL-10.
This work was supported by The National Centre for Research and Development (Poland, grant NO LIDER/07/58/L-2/10/NCBiR/2011

P.D.18.06
A novel ImageStream cytometry technique demonstrates the dexamethasone-induced nuclear translocation of glucocorticoid receptor in primary human leukocytes

M. Kjerrulf, M. Nurkkala Karlsson; 
Department of Rheumatology and Inflammation Research, University of Gothenburg, Gothenburg, Sweden.

Glucocorticoids act on most cell types and modulate several metabolic, cardiovascular and immune functions. The glucocorticoid receptor (GR) is generally regarded as located in 
the cytoplasm in the absence of ligand, and to translocate to the nucleus after binding of ligand, e.g. endogenous cortisol or a synthetic steroid as dexamethasone. Till now, the 
translocation of GR has been shown by microscopy using fluorescently tagged GR over-expressed in cell lines, while the demonstration of translocation in primary human leukocytes 
has been lacking.
Aim: To use ImageStream cytometry for the quantification of GR nuclear translocation in primary human leukocytes.
Method: The ImageStream technology combined the quantitative power of flow cytometry with high content image analysis of single cells.
Results&Discussion: In resting lymphocytes, monocytes and neutrophils roughly 50% of the GR was located in the nucleus, even though there was a large variation between donors. 
Treatment with dexamethasone ex vivo induced a fast GR nuclear translocation in all cell types. There was usually a 20-30% increase in nuclear expressed GR in response to 100 nM 
dexamethasone added for 30 minutes. The GR translocation was associated with reduced surface activation markers as CD11b and HLA-DR. ImageStream was found to provide robust 
data on translocation events in suspension cells.

P.D.18.07
Phenotypic screenings to discover novel immunoregulators to treat inflammatory diseases

S. Frischbutter, O. Trupp, A. Schaus, V. D. Dang, I. Sakwa, S. Fillatreau, A. Hamann; 
German Rheumatism Research Center, Berlin, Germany.

Autoimmune diseases like rheumatoid arthritis or multiple sclerosis are characterized by strong and chronic inflammation leading to cartilage or tissue destruction. Under such 
aberrant conditions, immune control mechanisms like regulatory T cells (Tregs) or anti-inflammatory cytokines that normally limit self-reactive responses are overrun by effector 
cells secreting pro-inflammatory cytokines. To reconstitute the immunological balance during unwanted (auto) immune reactions we search for immunomodulators that support 
the induction of Tregs and/or production of regulatory cytokines like IL-10. We established phenotypic screening assays using primary immune cells from reporter mice that were 
cultured in the presence of compounds from small molecule libraries and biological sources (e.g. parasites, bacteria) and expression of Foxp3 (master transcription factor Tregs) 
or IL-10 was monitored by flow cytometry. By screening a library of 40.000 small molecules one compound inducing Foxp3 and twenty compounds inducing IL-10 were identified 
and validated. Additionally, Foxp3 induction was observed in the presence of parasite and commensal bacteria derived material. In order to generate immunological profiles of 
possible immunmodulatory agents, we established high-throughput multiplex cytokine arrays to monitor the upregulation of anti-inflammatory cytokines (e.g. IL-10, IL-27) and 
downregulation of effector cytokines (e.g. IL-6, IL-4, TNF-α) simultaneously. Using these phenotypic screening approaches we are able to identify immunomodulatory agents useful to 
study immunological processes and might help the development of novel therapeutic molecules.
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P.D.18.08
In vitro immunomodulatory properties of 5-amino-3-methyl-4-isoxazolecarboxylic acid hydrazide and its 01K and 06K derivatives

A. Drynda1, M. Zimecki2, E. Zaczyńska2, B. Obmińska-Mrukowicz1, M. Mączyński3, S. Ryng3; 
1Department of Biochemistry, Pharmacology and Toxicology, Faculty of Veterinary Medicine, Wrocław University of Environmental and Life Sciences, Wrocław, Poland, 2Laboratory of 
Immunobiology, Institute of Immunology and Experimental Therapy, Polish Academy of Sciences, Wrocław, Poland, 3Department of Organic Chemistry, Faculty of Pharmacy, Wrocław 
Medical University, Wrocław, Poland.

Introduction: Compounds able to regulate functions of the immune system have been sought for several decades. 5-amino-3-methyl-4-isoxazolecarboxylic acid hydrazide was used 
for the synthesis of new semicarbazides and thiosemicarbazides with previously established immunotropic in vitro activities. The purpose of this study was to determine effects of the 
hydrazide and its 01K and 06K derivatives on proliferation of resting and mitogen-stimulated lymphocytes from spleen, mesenteric lymph nodes and thymus of young and old mice.
Material and Methods: BALB/c mice, 3 and 13 months of age, were used for the isolation of lymphocytes. Thymocytes, mesenteric lymph node cells and splenocytes were stimulated 
with concanavalin A (ConA), a T-cell mitogen. Splenic cells were also stimulated with lipopolysaccharide (LPS), a B-cell mitogen. The lymphocytes were incubated for 72h with the 
compounds (1, 10 and 100 µg/ml) and cell proliferation was assessed by the MTT assay.
Results: Hydrazide enhanced proliferation of mitogen-stimulated (by both mitogens) and non stimulated cells. Compound 06K at concentration of 100 µg/ml inhibited proliferation of 
cells stimulated with both mitogens comparably to leflunomide, the reference drug. 01K compound tended to inhibit T-cell proliferation in old but to stimulate this process in young 
mice. In addition, 01K stimulated B cell proliferation only in old mice.
Conclusion: The derivatives of 5-amino-3-methyl-4-isoxazolecarboxylic acid hydrazide differentially regulated the proliferation of mouse lymphocytes, depending on dose, type of 
mitogen and age. Therefore, the compounds are attractive candidates for further investigations in more advanced in vivo models to establish more precisely their therapeutic utility.

P.D.18.09
Immunosuppressive activity of 5-amino-3-methyl-4-isoxazolecarboxylic acid hydrazide and its derivative (06K) in mouse in vivo models

A. Drynda1, M. Zimecki2, J. Arytm2, E. Zaczyńska2, B. Obmińska-Mrukowicz1, M. Mączyński3; 
1Department of Biochemistry, Pharmacology and Toxicology, Faculty of Veterinary Medicine, Wrocław University of Environmental and Life Sciences, Wrocław, Poland, 2Laboratory of 
Immunobiology, Institute of Immunology and Experimental Therapy, Polish Academy of Sciences, Wrocław, Poland, 3Department of Organic Chemistry, Faculty of Pharmacy, Wrocław 
Medical University, Wrocław, Poland.

Introduction: 5-amino-3-methyl-4-isoxazolecarboxylic acid hydrazide was used for the synthesis of new semicarbazides and thiosemicarbazides with previously established 
immunotropic in vitro activities. The aim of this study was to evaluate the effects of the hydrazide and its derivative (06K) in the models of carrageenan-induced inflammation and the 
delayed type hypersensitivity (DTH) to ovalbumin (OVA) in mice.
Material and Methods: In the first model CBA mice were injected intraperitoneally (ip) with 250 µg of the compounds 1h before subcutaneous (sc) carrageenan injection into hind 
footpads. The footpad thickness was measured after 4h using a caliper. In the second model BALB/c mice were sensitized sc with 5 µg of OVA at the tail base. After 4 days, the animals 
were given ip 250 µg of the compounds and after 1h they received the eliciting dose of antigen into hind footpad. The foot pad edema was measured after 24h.
Results: Both investigated compounds suppressed the reaction to carrageenan. This effect was registered as a 44.1% decrease of the footpad edema by hydrazide and 41.9% 
inhibition in the case of 06K derivative. Dexamethasone, the reference drug, inhibited the reaction by 74.6%. The effector phase of the DTH to OVA was inhibited to a similar degree 
by the dose of 250 µg of hydrazide and 06K and the suppressive effects were comparable to that of 50 µg of dexamethasone.
Conclusion: The obtained results revealed that both compounds exhibit comparable immunosuppressive properties in vivo and may be potentially useful to treat the inflammatory 
disorders.

P.D.18.10
Paradigm shift in understanding the mechanism of IVIg: massive immune response against IgG interferes with efficient immune response against a specific antigen

L. Sordé1, A. Karle1, S. Spindeldreher2; 
1Novartis Pharma AG, Basel, Switzerland, 2Novartis Institute for Biomedical Research, Basel, Switzerland.

Introduction: Intravenous immunoglobulin (IVIg) is a pool of plasma polyclonal IgG derived from thousands of healthy donors. Although IVIg is commonly used in the clinic to treat a 
wide range of autoimmune and severe inflammatory diseases, its mechanisms of action are still unclear. This study aims at investigating the impact of IVIg on immune cells in vivo in 
mice.
Material and methods: Mice were immunized with ovalbumin and immunosuppressive properties of IVIg were assessed by measuring the titer of anti-ovalbumin IgG in serum 
compared to the non-treated group. In addition immune cells were processed from secondary lymphoid organs and expression of various markers was measured by FACS or 
immunofluorescence. Human monoclonal IgG were used in control groups.
Results: IVIg lead to a significant inhibition of the ovalbumin-specific humoral immune response. Surprisingly IVIg induced B cell activation as shown by increased expression of co-
stimulatory molecules and other activation markers. Mice treated with IVIg displayed a strong antibody response against human IgG and immunofluorescence analyses revealed the 
formation of numerous germinal centers in various secondary lymphoid organs. These effects required the presence of adjuvant together with IVIg, appeared to be dose-dependent 
and could not be reproduced by human monoclonal antibodies.
Conclusion: Research over the past decades has emphasized the role of IVIg in promoting anti-inflammatory effects, e.g. activation of Tregs, induction of inhibitory FcγRIIB 
expression. However, our data indicate an immediate and massive immune reaction against human IgG, which may interfere with establishing an efficient immune response against a 
specific antigen.

P.D.18.11
A novel modulator of the antioxidant response pathway attenuates inflammatory response in macrophages

M. Obliers1, E. Collie-Duguid1, T. Morley2, H. M. Wilson1; 
1University of Aberdeen, Institute of Medical Sciences, Aberdeen, United Kingdom, 2Smith & Nephew, Research Centre Heslington, York, United Kingdom.

Introduction: Macrophages are key players in driving the inflammatory response and, when their effects are dysregulated in disease, are targets for therapy. Nrf2, the master 
regulator of the antioxidant defence system and its downstream enzymes, regulate the inflammatory response. From an antioxidant response element targeted screen of marine-
bacterial extracts, we have isolated a novel Nrf2-activator (NE293) as a pharmacological secondary metabolite. The objective was to determine its potency, mode of action and 
therapeutic potential to modulate pro-inflammatory responses by activated macrophages.
Methods: The effect of NE293 on pro-inflammatory cytokine secretion and production of antioxidant enzymes in murine (J774.1) and human monocytes-derived macrophages was 
determined by ELISA and Western Blotting, respectively. Molecular mechanisms of action were determined by analysing effects on specific inflammatory signalling pathways.
Results: As well as enhancing Nrf2-activity, NE293 increased the expression of Nrf2 downstream anti-inflammatory enzymes in both human and mouse macrophages. IFN-γ/LPS-
induced IL-6 and TNF-α secretion was significantly impaired by NE293. However, these effects were not due to inhibition of NF-kB activity after treatment. Instead, the mechanism 
of action resulted from the inhibition of IRF3 and p38 MAPK pathways, which drive pro-inflammatory responses. Importantly, NE293 showed no toxicity at pharmacological doses in 
human or mouse macrophage cultures and drug metabolism and pharmacokinetic studies showed no major limitations.
Conclusion: We report a unique anti-inflammatory profile of NE293 in inflamed macrophages which is Nrf2- and MAPK- but not NF-kB –dependent. Thus, NE293 offers the 
opportunity specifically to target macrophages as a novel approach to therapy for inflammatory diseases.

P.D.18.12
Buprenorphine, but not oxycodone, enhances humoral immune response in mice by activation of macrophages

I. Filipczak-Bryniarska1, K. Nazimek2, B. Nowak2, J. Woron1, J. Wordliczek1, K. Bryniarski2; 
1Department of Pain Treatment and Palliative Care Jagiellonian University College of Medicine, Krakow, Poland, 2Department of Immunology Jagiellonian University College of Medicine, 
Krakow, Poland.

Introduction. Recently we have described murine humoral immune response inhibition as a result of morphine, fentanyl and methadone influence on macrophages (Mf). Further, Mf 
from opioid-treated mice expressed enhanced generation of reactive oxygen intermediates (ROIs), altered cytokine secretion and decreased expression of surface markers of antigen 
phagocytosis and presentation [Filipczak-Bryniarska et al. Pharmacol. Rep. 2012;64:1200-15].
Current studies were aimed to determine the influence of next-generation opioid drugs, i.e. buprenorphine and oxycodone, on antigen-presenting activity of murine Mf in humoral 
immune response in comparison to morphine.
Methods. Humoral immunity induced by sheep red blood cell-pulsed Mf from drug-treated donors was evaluated as number of splenic plaque-forming cells and serum titers of specific 
antibodies. Expression of markers of antigen phagocytosis (CD11b, CD14, CD16/32) and presentation (MHC class II, CD80, CD86, CD40) was analyzed in flow cytometer, cytokine (IL-6, 
TNFα, IL-10) concentrations were estimated in supernatants of Mf culture by ELISA and zymosan-stimulated generation of ROIs was measured in chemiluminescence assay.
Results and conclusion. While oxycodone treatment did not alter and morphine slightly inhibited humoral immunity mediated by Mf, buprenorphine significantly enhanced assayed 
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responses. Furthermore, Mf from oxycodone and morphine-treated mice showed decreased expression of analyzed surface markers in contrast to buprenorphine-influenced Mf. 
Interestingly, all tested opioids enhanced secretory activity of Mf.
Our observations strongly suggest that buprenorphine may enhance inflammatory response, in contrary to oxycodone and morphine, that expresses anti-inflammatory activity 
leading to suppression of humoral immunity in opioid-treated subjects. Determined opioid-treatment effects resulted from modulation of Mf action by tested drugs.

P.D.18.13
GTW amelioratesimiquimod-induced skin lesions via a STAT3-dependent mechanism involving inhibition of Th17-mediated inflammatory responses

L. Ping, J. Zhao, T. Di; 
Beijing Traditional Chinese Medicine Hospital, Capital Medical University, Beijing, China.

Introduction: Multi-glycoside of Tripterygiumwilfordii Hook f. (GTW) is an active component of extracts derived from the traditional medicinal herb Tripterygiumwilfordii Hook f. This 
compound has anti-inflammatory and immunosuppressive activities and has been used for the treatment of psoriasis for many years in China, although the underlying immunological 
mechanisms are poorly understood.
Material and Methods: Balb/c female mice were randomly divided intocontrol group and IMQ group. The morphological changes of lesional skin in mice were evaluated according 
to the psoriasis area and severity index (PASI) and HE staining. Cytokine antibody chips were used to determine the cytokine changes in serum and lesions. The mRNA and protein 
expression of cytokines were analyzed by CBA, RT-PCR, Western blotting assay, respectively. Moreover, changes in cellular consitituents in the perpheral blood and splenic cellsof 
mice were detected by flow cytometry.
Results: GTW significantly increased levels of Th17cytokines such as IL-17A,IL-17F,and IL-22 mRNAs in skin and IL-17 secreting splenic CD4+ lymphocytes in IMQ-treated mice. 
However, there was no significant influence on the proportion of CD4+ IFN-γ+ T cells, CD4+ IL4+ T cells and CD4+ CD25+ foxp3+ Treg cells in spleen cells. Together with the unchanged 
level of Th1 cytokine IFNγ mRNA, Th2 cytokine IL-4 mRNA, Treg cytokine IL-10 mRNA in IMQ-induced mouse skin after GTW administration. We also found GTW suppressed Th17 
function through inhibition of STAT3 phosphorylation.
Conclusion: Our findings suggest that the immunosuppressive effect of GTW in psoriasis is exerted mainly on Th17 cells, rather than on Th1, Th2 or Treg cells.

P.D.18.14
Validation of neutrophil elastase assays using human whole blood or isolated neutrophils

F. Jiang, J. Mo, M. van Geest; 
Astrazeneca, Mölndal, Sweden.

Introduction: Neutrophil elastase (NE) is a serine protease in neutrophils and externalized from activated neutrophils at inflammatory site, contributing to the regulation of 
inflammatory and immune responses. Excessive secretion of NE is involved in asthma, chronic obstructive pulmonary disease and rheumatoid arthritis etc. Measurement of NE 
activity is a important tool to examine the inflammation conditions and the results of medical intervention. We report the validation of two assays using human whole blood or 
isolated neutrophils to establish the best way to monitor NE activity.
Materials and methods: Human blood was incubated with selective inhibitors before the addition of zymosan. NE activity in plasma after mixing with substrate was measured. 
Alternatively, isolated neutrophils were permeablized and mixed with inhibitors and substrate in the present of neutrophil activator.
Result: We obtained comparable inhibition potency for the selective inhibitors in both assays, indicating the NE activity can be accessed for therapeutic dosing and exposure. The 
assay windows vary up to 2 folds, and it is donor dependent rather than assay dependent. The variation reflects also the different basal activities of NE among subjects. However, it 
hasn’t the impact on inhibitors potency. The variation is not due to the neutrophli numbers. Since NE activity was not correlated to the neutrophil percentage in the blood, and equal 
amounts of neutrophils were added in the isolated neutrophil assay.
Conclusion: Both assays are reliable and applicable. However, the whole blood assay is simpler and faster therefore the preferred assay to apply in a clinical study.

P.D.18.15
Effect of perioperative analgesia with opioid and non-steroidal anti-inflammatory drugs on the immune function of renal cancer patients

R. I. Sydor1,2, N. M. Khranovska1, I. I. Lisnyy1, O. V. Skachkova1, O. I. Gorbach1, E. O. Stakhovsky1, V. K. Pozur2; 
1National Cancer Institute of the Ministry of Public Health of Ukraine, Kyiv, Ukraine, 2Taras Shevchenko National University of Kyiv, Kyiv, Ukraine.

Introduction: Opioid drugs are often used for perioperative analgesia and cancer pain relief. However, opioids can depress the immune system, thereby potentially promoting cancer 
recurrence and metastasis. Novel cyclooxigenase-2 inhibitors can promise an alternative to opioid drugs for perioperative analgesia for cancer patients.
Aim: To investigate the influence of perioperative analgesia with parecoxib and omnopon on some parameters of immune response in surgical cancer patients.
Material and methods: Thirty eligible patients with stage I-II renal cell carcinoma undergoing nephrectomy were randomly allocated into two groups. For perioperative analgesia 
patients received opioid drug omnopon (Group O) or cyclooxigenase-2 inhibitor parecoxib (Group P). Quantities of CD3+, CD4+, CD8+, CD20+, CD16+CD56+ cells, HLA-DR+ 
lymphocytes and monocytes, CD3+IFNγ+ cells and cytotoxic activity of natural killer cells was assessed in peripheral blood a day before, 1 and 72 hours after surgery with flow 
cytometry methods.
Results: Postoperative quantities of HLA-DR+ monocytes and CD16+CD56+ lymphocytes in Group O were decreased 1,3 and 1,6 times respectively compared to the preoperative 
levels (p<0,05) while in Group P these parameters stayed actually unchanged (p>0,05). The number of CD3+IFNγ+ cells in peripheral blood 72 hours after surgery was 2,2 times 
higher in Group P compared to Group O (p<0,05). Cytotoxic activity of natural killer cells was significantly reduced after surgery in both groups, but in Group P it was 1,5 times higher 
compared to Group O (p<0,05).
Conclusion: Analgesia with parecoxib results in lower postoperative immunosuppression than analgesia with omnopon.

P.D.18.16
Novel inhibitors of inflammatory mediators: derivatives of pyrimidine

Z. Zidek1, P. Jansa2; 
1Inst. Experimental Medicine, Acad. Sci., Prague, Czech Republic, 2Inst. Organic Chemistry and Biochemistry, Acad. Sci., Prague, Czech Republic.

Introduction: The pyrimidine heterocycle represents an elemental structural motif of numerous drugs. We have synthesized novel pyrimidine derivatives and aimed in investigating 
their immunobiological properties.
Materials and Methods: Five fundamental structural classes of pyrimidines were prepared: 2-amino-4,6-dihydroxy- (class I), 2-amino-4,6-dichloro- (class II), 4,6-dichloro-2-[(N,N-
dimethylamino)methyleneamino]- (class III), 4,6-dichloro-2-formamido- (class IV), and 4-chloro-6-(N,N-dimethylamino)-2-formamido- (class V) pyrimidines. The substituents at 
position C-5 were hydrogen, methyl, ethyl, propyl, butyl, phenyl and benzyl. Their effects on the in vitro production of nitric oxide (NO), prostaglandin E2(PGE2), and tumour necrosis 
factor-alpha (TNF-a) were investigated in mouse peritoneal macrophages. The cells (2x106/ml) were cultured 24 h in presence of immune stimuli provided by IFN-gamma and/or 
bacterial LPS. NO was determined using Griess reagent, PGE2 and TNF-a were assayed by ELISA.
Results: Without any signs of cytotoxicity, the compounds exhibited clear-cut chemical structure- and dose-dependent inhibitory effects. Those containing OH groups (class I) were 
devoid of any inhibitory potential, however. Intrinsic inhibitory activity was acquired by the replacement of OH group with chlorine at positions C-2 and C-6. Applied at concentration 
of 50 µM, the most effective proved to be the class III and IV pyrimidines which inhibited the NO and PGE2 production by > 80%.
Conclusions: In dependence on the chemical structure, pyrimidine derivatives are strong inhibitors of NO and PGE2 production and modest inhibitors of TNF-a secretion. Mechanisms 
underlying the distinct inhibitory effects of pyrimidines remain to be elucidated.
Acknowledgments: The research was supported by grant CZ:GA ČR: GA303/12/0172.

P.D.18.17
Evaluation of the immunomodulatory activity of silver nanoparticles in human cells

A. B. Sousa1, C. L. Gouveia2, D. M. Dutra1,2, J. M. Lima1,2, I. M. Rocha1,2, I. M. Fernandes1,2, E. G. Pires1,2, R. R. Sarmento1, J. R. Souza1,3, I. J. Porto4, R. F. Bonan1,2, L. C. Alves5,6, L. H. Gil5, J. V. 
Silva Jr5, J. E. Oliveira7, E. S. Medeiros4, P. R. Bonan1,2,8, L. R. Castellano1,2; 
1Human Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 2Post-graduation Program in Dental 
Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 3Department of Physiology and Pathology, Center for Health Sciences, Universidade Federal da Paraíba, João Pessoa 
Paraíba, Brazil, 4Department of Materials Engineering, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 5Centro de Pesquisas Aggeu Magalhães, CPqAM/FIOCRUZ, Recife 
Pernambuco, Brazil, 6Laboratory of Immunopathology Keizo Asami, Universidade Federal de Pernambuco, Recife Pernambuco, Brazil, 7Department of Engineering, Universidade Federal de 
Lavras, Lavras Minas Gerais, Brazil, 8Department of Clinical and Social Dentistry, Center for Health Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil.

Introduction: Silver nanoparticles (AgNP) are a typical nanomaterial with broad effects against Gram-negative and Gram-positive bacteria. However, the ability of AgNP to modulate 
the immunological responses of human cells is unclear. The aim of this study was to evaluate the immunomodulatory activity of silver nanoparticles in human cells.
Materials and Methods: Silver nanoparticles were synthetized following the Turkevich method at final concentrations 3.72 and 9.8 µg/ml. Peripheral blood was collected from six 
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healthy volunteers in heparin-containing tubes. Samples were diluted in RPMI1640 medium and incubated 24h/37oC/5% CO2 in the presence of 5 μg/ml PHA, 1 μg/ml LPS and AgNP. 
Moreover, the A549 human cell line inserted with the pISRE-Luc-Hygro plasmid containing the IFN-I-responsive genes was incubated up to 6h in the presence of 1000 U/ml rhIFN-α2b 
or AgNP in MEM medium. Cytokine titration (TNF-α, IL-1β, IFN-γ, IL-6, IL-10, IL-4) was performed by ELISA. Nitric oxide was measured by Griess reaction. Luciferase activity of A549 
cells was measured using a microplate luminometer.
Results: There was not a clear dose-response mechanism of AgNP on cytokine production in the whole blood assay. Strong production of IL-6 and NO after AgNP stimulation was 
observed. The induction of IFN-γ, TNF-α, IL-1β, IL-4 by AgNP was similar to basal levels. Interestingly, only the IL-6 response correlated positively with IL-4 production. The A549 cell 
reporter assay demonstrated that AgNP wrere unable to induce IFN-I-dependent response.
Conclusions: Results suggest that the IL-6-dependent pathway is preferentially induced by AgNP in human peripheral blood cells.
Support: CNPq, CAPES.

P.D.18.18
Stephanthraniline A, a natural steroid from Stephanotis mucronata, inhibits immune responses of T cells in vitro and in vivo

X. Y. Li1, F. Y. Chen1, Y. P. Ye1, H. X. Sun2, S. F. Xu1; 
1Zhejiang academy of medical sceinces, Hangzhou, China, 2Zhejiang University, Hangzhou, China.

Introduction: In order to search for novel immunosuppressant from natural product, we have previously identified a series of immunosuppressive C21 steroidal glycosides from 
Stephanotis mucronata (Blanco) Merr. Stephanthraniline A (STA) is the most representative compound. In this study, we investigated the inhibitory activities of STA on T cells’ 
immune responses in vitro and in vivo.
Materials and methods: The suppressive effect of STA on T cell-mediated immune response in vivo was observed by 2, 4-dinitrofluorobenzene (DNFB)-induced delayed-type 
hypersensitivity reaction. Two different models of T cells’ activation, which were induced by CD3 and CD28 cross-linking or Con A, were used for examining the effect of STA on T cell in 
vitro.
Results: In vivo, oral administration of STA significantly inhibited T cell-mediated delayed-type hypersensitivity response. In vitro, STA has inhibitory effects on T cell proliferation. 
STA also suppressed the production of cytokines (IL-2, IFN-γ, IL-4 and IL-17) and mRNA expression. Our data indicate that STA inhibits the proliferation of T cells by inducing cell cycle 
arrest but not inducing apoptosis. The inhibitory mechanism of STA on T cells was correlated with the gene change related to multi-signal transduction pathways. Furthermore, we 
also provided lines of evidence that STA, distinct from glucocorticoids, did not activate the glucocorticoid receptor.
Conclusions: The natural steroid STA could inhibit immune responses of T cells in vitro and in vivo.
The work was supported by the National Natural Science Foundation of China (No. 81302785).

P.D.18.19
Skin rashes induced by vemurafenib are caused by a non-allergic mechanism

H. C. Friedrich1, P. A. Gerber1, A. Kislat1, K. Schindler2,3, N. Klossowski1, S. A. Braun1, P. Chapman2, M. E. Lacouture2, B. Homey1, S. Meller1; 
1Department of Dermatology, Medical Faculty, Heinrich-Heine-University, Duesseldorf, Germany, 2Dermatology Service, Department of Medicine, Memorial Sloan-Kettering Cancer Center, 
New York, NY, United States, 3Department of Dermatology, Division of General Dermatology, Medical University of Vienna, Vienna, Austria.

Introduction: The BRAF protein kinase inhibitor vemurafenib was recently approved for the treatment of advanced malignant melanoma. Although it is well tolerated, cutaneous 
adverse effects, including inflammatory rashes or secondary skin tumors, have been reported in about seventy percent of patients under vemurafenib therapy and may result in 
discontinuance of treatment.
Materials and Methods: To characterize vemurafenib-induced rashes we performed immunohistochemical and gene expression analysis of lesional skin sections of vemurafenib-
treated patients. Lymphocyte activation tests (LAT) were conducted to detect vemurafenib-specific T cells. Finally, rechallenges with vemurafenib in patients were performed to 
establish a protocol for the management of respective rashes.
Results: Vemurafenib-induced skin rashes are characterized by a massive infiltration and clustering of T cells (CD4+ and CD8+), CD68+ macrophages, mast cells as well as 
intraepidermal CD1a+ Langerhans cells, whereas eosinophils were not detected. We further detected a strong upregulation of the proinflammatory cytokines TNF-α, IFN-γ and IL-1β 
and several chemokines including CCL2, CCL5, CCL27 and CXCL14 in comparison to healthy skin. Nevertheless, vemurafenib-specific T cells were not found using LAT. Regarding the 
protocol of rechallenge; ninety percent of the patients tolerated the reintroduction of vemurafenib treatment very well without adverse effects.
Conclusions: The composition of the inflammatory infiltrate, the chemokine/cytokine expression pattern, and the lack of vemurafenib-specific T cells indicate that vemurafenib-
associated rashes are caused by a pharmacologic non-allergic mechanism, rather than an allergic hypersensitivity against the drug. Clinical proof-of-concept analyses demonstrate 
that affected patients may benefit from the rechallenge regimen.

P.D.18.21
Potential nitric oxide involvement in renal tissue protection in sevoflurane anesthetized rats pretreated with glibenclamide

M. I. Leite1,2,3, L. R. Castellano3, C. W. Pissetti4,3, P. T. Vianna1, Y. M. Castiglia1; 
1Departamento de Anestesiologia, Faculdade de Medicina de Botucatu, Universidade Estadual Paulista, Botucatu SP, Brazil, 2Serviço de Anestesiologia, Hospital Universitário Lauro 
Wanderley, Universidade Federal da Paraíba, João Pessoa PB, Brazil, 3Human Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da 
Paraíba, João Pessoa PB, Brazil, 4Programa de Pós-Graduação em Atenção à Saúde, Universidade Federal do Triângulo Mineiro, Uberaba MG, Brazil.

Introduction: Glibenclamide induces insulin production by pancreatic β cells. The KATP channels blockade by glibenclamide has been implicated in renal protection during 
hemorrhagic events after sevoflurane anesthesia in rats. This study evaluated the involvement of nitric oxide in inflammatory processes in the kidney of rats submitted to 
glibenclamide preconditioning.
Materials and Methods: Thirty male Wistar rats were anesthetized with 4% sevoflurane. Animals were previously treated with glibenclamide 1mcg.g-1 (Gglibe, n=10) or not (Gsevo, 
n=10) and submitted to experimental hemorrhage. Control groups were animals not submitted to bleeding thus receiving glibenclamide treatment (Shamglibe, n=5) or not 
(Shamsevo, n=5). Blood samples were collected at first bleeding (M1), at third coincident to final bleeding totaling at 30% total volemia (M2) and at half an hour after total bleeding, 
immediately before bilateral nephrectomy (M3). Renal function was evaluated by iothalamate and para-aminohippurate clearance measurements, glucose levels, renal histology and 
nitrite levels by Griess assay in kidney tissue extracts.
Results: Gglibe animals showed higher nitrite levels in renal tissue in comparison to Gsevo and sham controls (p=0.04), independently of experimental moments (M1-3). Renal 
plasma flow and glomerular filtration rate were only altered in the Gsevo group. Histological analysis showed that the renal protective effect of sevoflurane wasn´t abolished by 
glibenclamide. Importantly, Gglibe animals maintained normal glucose levels during all experimental period.
Conclusion: Nitric oxide generated in renal tissue of rats submitted to hemorrhage under sevoflurane anesthesia and glibenclamide treatment should be involved in a synergistic 
phenomenon of renal protection independent of KATP channel activation.

P.D.18.22
Suppressive effect of β,β-dimethylacryloyl Alkannin on activated dendritic cells in a Imiquimod-induced psoriasis mouse model

Y. Wang, J. Zhao, P. Li; 
Beijing Traditional Chinese Medicine Hospital, Capital Medical University, Beijing, China.

Introduction: To investigate the effect of β,β-dimethylacryloyl alkannin, a main component of Lithospermum erythrorhizon, on activated dendritic cells (DCs) in a psoriasis mouse 
model.
Material and Methods: BALB/c mice were used to establish the animal model for psoriasis-like skin lesion; alkannin at 10 mg/kg (high), 5 mg/kg (medium), and 2.5mg/kg (low), 
respectively, were intragastrically administered. Psoriasis area and severity index (PASI) was used to evaluate the skin lesions. Histological changes, the thickness of epidermis,the 
quantity of interleukin (IL)-23 in skin lesion were measured. In in vitro,mononuclear cells in peripheral blood from healthy people were isolated, and monocytes were obtained. 
DCs with a mature state in differentiation and function were obtained through in vitro induction with several cytokines,and identified by flow cytometry. The influence of DCs on 
proliferation of allogenic lymphocytes was analyzed. The influence of alkannin on messenger ribonucleic acid (mRNA) expression of pro-inflammatory factors by mature DCs was 
evaluated using reverse transcriptase polymerase chain reaction.
Results: Mice treated with alkannin at varying concentration showed obvious remission in psoriasis-like skin lesion compared to control group, with decreased PASI score, and 
obviously reduced vertical thickness of epidermis. Besides, alkannin treatment decreased the expression of IL-23 in skin lesion. Alkannin (12.5 µg/mL) suppressed the ability of DCs 
to stimulate the proliferation of allogenic lymphocytes, and suppressed the expression and secretion of IL-6, IL-12 p40, IL-23, IL-1β, and tumor necrosis factor-α mRNA and proteins, 
respectively.
Conclusion: β,β-dimethylacryloyl alkannin could suppress the function of activated DCs in imiquimod-induced psoriasis mouse model.
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P.E.02 Immune Response in Aging & Systems Biology - Part 1

P.E.02.03
Widespread seasonal gene expression reveals annual differences in human immunity and physiology

X. Castro Dopico1, M. Evangelou2, R. C. Ferreira2, H. Guo2, M. L. Pekalski2, D. J. Smyth2, N. Cooper2, O. S. Burren2, A. J. Fulford3, B. J. Hennig3, A. M. Prentice3, A. Ziegler4, E. Bonifacio5, C. 
Wallace2, J. A. Todd2; 
1University of Cambridge & University of Edinburgh, Cambridge, United Kingdom, 2University of Cambridge, Cambridge, United Kingdom, 3MRC International Nutrition Group at MRC Unit 
The Gambia & London School of Hygiene & Tropical Medicine, London, United Kingdom, 4Institute of Diabetes Research, Helmholtz Zentrum Munchen, Neuherberg, Neuherberg, Germany, 
5CRTD—DFG Research Center for Regenerative Therapies Dresden, Paul Langerhans Institute Dresden, Technische Universitat Dresden, Dresden, Germany.

Seasonal variations are rarely considered a contributing component to human tissue function or health, although many diseases and physiological process display annual periodicities. 
Here we find more than 4,000 protein-coding mRNAs in white blood cells and adipose tissue to have seasonal expression profiles, with inverted patterns observed between Europe 
and Oceania. We also find the cellular composition of blood to vary by season, and these changes, which differ between the United Kingdom and The Gambia, could explain the gene 
expression periodicity. With regards to tissue function, the immune system has a profound pro-inflammatory transcriptomic profile during European winter, with increased levels of 
soluble IL-6 receptor and C-reactive protein, risk biomarkers for cardiovascular, psychiatric and autoimmune diseases that have peak incidences in winter. Circannual rhythms thus 
require further exploration as contributors to various aspects of human physiology and disease.
P.E.02.04
Integrative approach to the analysis of pathogenesis and the control of the within-host HIV infection dynamics

V. A. Chereshnev1,2, G. A. Bocharov3,2, M. V. Chereshneva1; 
1Institute of Immunology and Physiology, Ural Branch of the Russian Academy of Sciences, Yekaterinburg, Russian Federation, 2Ural Federal University, Yekaterinburg, Russian Federation, 
3Institute of Numerical Mathematics, Russian Academy of Sciences, Moscow, Russian Federation.

Introduction: Human immunodeficiency type 1 (HIV) infection represents a great challenge for the development of strategies for an effective cure. The enormous complexity of the 
events mediating the HIV-host organism interaction during the infection requires the development of novel multidisciplinary approaches, including mathematical modelling, for an 
integrative analysis and control of the processes determining the dynamics and outcome of HIV infection.
Materials and Methods: We present a set of mathematical models describing the HIV infection processes at the cellular-, tissue-, and systems levels. The calibrated mathematical 
models are used via the sensitivity analyses to explore the factors underlying the failure of the immune system to eliminate the virus. To design optimal approaches to HIV disease 
treatment, we extend the models by considering the pharmacokinetics and pharmacodynamics of antiretroviral drugs.
Results: The quantified variations of the parameters of the virus-host interaction underlying the observed range of phenotypically distinct trajectories of HIV dynamics are obtained. 
The applicability of various approaches to the optimal control of HIV infection dynamics is analyzed with focus on positional control methods. A realistic approach to the design of 
optimal treatment based on drug pharmacokinetics and pharmacodynamics that bridges the gap between “idealized” control functions and practical constraints on the drug usage is 
developed.
Conclusions: Our results should provide a theoretical basis for designing novel approaches to HIV cure by targeting the critical processes of HIV-host interaction using a combination 
of antiviral and immunomodulatory treatments.
Acknowledgements: This work is supported by the Russian Science Foundation (Projects 15-11-00029, 15-15-00016).

P.E.02.05
Analysis of Dendritic Cells in human lymphoid organs

G. F. Heidkamp1, J. Sander2, N. Eissing1, L. Heger1, C. Lehmann1, A. Baranska1,3, J. Lühr1, A. Hoffmann1, S. Söder4, A. Hartmann4, J. Zenk5, M. Rudes6, C. Alexiou6, B. Spriewald7, A. 
Mackensen7, G. Schuler8, B. Schauf9, S. Geiler9, R. Repp10, A. Purbojo11, R. Cesnjevar11, E. Ullrich12, F. Nimmerjahn13, J. Schultze2, D. Dudziak1; 
1University Hospital Erlangen, Department of Dermatology, Laboratory of Dendritic Cell Biology, Erlangen, Germany, 2LIMES – Life and Medical Sciences Center, Genomics and 
Immunoregulation, Bonn, Germany, 3Centre d’Immunologie de Marseille-Luminy, Aix Marseille Université, INSERM-CNRS, Marseille-Luminy, France, 4University Hospital Erlangen, 
Department of Pathology, Erlangen, Germany, 5Department of Otorhinolaryngology, Klinikum Augsburg Süd, Augsburg, Germany, 6University Hospital Erlangen, Department of 
Otorhinolaryngology, Erlangen, Germany, 7University Hospital Erlangen, Department of Hematooncology, Erlangen, Germany, 8University Hospital Erlangen, Department of Dermatology, 
Erlangen, Germany, 9Department of Obstetrics and Gynecology, Sozialstiftung Bamberg, Bamberg, Germany, 10Department of Hematology and Internal Oncology, Sozialstiftung Bamberg, 
Bamberg, Germany, 11University Hospital Erlangen, Department of Pediatric Heart Surgery, Erlangen, Germany, 12Johann Wolfgang Goethe-Universität Frankfurt am Main, Center of 
Paediatrics and Youth Medicine, Medical Clinic III, Frankfurt am Main, Germany, 13Friedrich-Alexander Universität Erlangen-Nürnberg, Chair of Genetics, Department of Biology, Erlangen, 
Germany.

Introduction: Dendritic Cells (DCs) are important regulators of immune responses. In our previous studies we showed differential antigen-presentation capacities of murine DC-
subpopulations in an in vivo antigen targeting system. In contrast, the distinct functional roles of human tissue DC-subpopulations remain largely unknown.
Materials & methods: Human tissues (thymus, spleen, bone-marrow, tonsils, cord-blood, peripheral blood) were received from otherwise healthy individuals. We performed 6-color 
confocal immunofluorescence analyses and up to 16-color FACS and cell-sort analyses for the study of 230 cell surface molecules. We further investigated the DCs’ antigen uptake 
properties and analyzed the RNA expression profile by microarray.
Results: The comprehensive analysis of human DCs revealed both a subset- and tissue-specific expression profile of human DC-subpopulations. The percentage of the three main 
DC-subpopulations of mDC1, mDC2, and pDCs was varying depending on the analyzed tissue, proposing different functional roles. The analysis of 230 cell surface molecules revealed 
a heterogeneous expression profile among the different human DC-subpopulations. Potential antigen-targeting receptors of the C-type lectin and Fc-receptor family were further 
investigated. We could show that mDC1 DCs exhibit a superior internalization capacity. Finally, our microarray data suggest distinct mRNA expression profiles of mDC1, mDC2, and 
pDCs in regard to antigen-presentation and transcription factors.
Conclusion: With cutting-edge technologies we have characterized directly isolated human blood and tissue DC-subpopulations and revealed tissue-specific phenotypical and 
functional differences. The here presented data will help to elucidate the implication of human DC-subpopulations in the initiation of immune responses.
Funded by DFG, BayGene (DD), ELAN (GH)

P.E.02.07
Global high-resolution mapping of TTP-binding sites in the murine macrophage transcriptome during LPS-induced inflammation

V. Sedlyarov1, J. Fallmann2, F. Ebner1, M. Ivin1, K. Kreiner1, A. Tanzer2, I. Hofacker2, P. Kovarik1; 
1Max F. Perutz Laboratories, University of Vienna, Vienna, Austria, 2Institute for Theoretical Chemistry, University of Vienna, Vienna, Austria.

Precise control of mRNA decay during inflammation is essential for host survival during response to pathogens. Parameters determining timing, quality and specificity of mRNA 
degradation within the entire inflammation-associated transcriptome remain incompletely understood. Tristetraprolin (TTP) is AU-rich element binding protein involved in 
destabilisation of a wide range of inflammation-associated mRNAs.
Using transcriptome-wide high resolution occupancy assessment TTP, we qualitatively and quantitatively characterize TTP binding positions and functionally relate them to TTP-
dependent mRNA decay in immunostimulated primary murine macrophages. We identify pervasive TTP binding with incompletely penetrant linkage to mRNA destabilization. A 
necessary but not sufficient feature of TTP-mediated mRNA destabilization is binding to 3’UTRs. Mapping of binding positions of the mRNA-stabilizing protein HuR in activated 
macrophages revealed that TTP and HuR binding sites in 3’ UTRs occur mostly in different transcripts implicating only a limited co-regulation of inflammatory mRNAs by these 
proteins. Remarkably, we identified robust and widespread TTP binding to introns of stable transcripts. Intronic TTP-binding sites are markedly different from sites in 3’ UTRs in that 
they are enriched in long AUUUA clusters. Nuclear TTP is associated with spliced-out introns and maintained in the nucleus throughout the inflammatory response.
Our study establishes a functional annotation of binding positions dictating TTP-dependent mRNA decay in immunostimulated macrophages. The findings allow navigating the 
transcriptome-wide landscape of RNA elements controlling inflammation

P.E.02.08
A consolidation phase in immune memory

F. Mantile1, A. Capasso1, P. De Berardinis2, M. Nicodemi3, A. Prisco1; 
1Institute of Genetics and Biophysics, Napoli, Italy, 2Institute of Protein Biochemistry, Napoli, Italy, 3University of Naples, Napoli, Italy.

Introduction: In neuroscience, processes that render the memory representations progressively more stable are referred to as “memory consolidation”. The immune system has the 
ability to remember previously encountered antigens. Once the primary response has faded off, immune memory can be recognized by administering a second dose of antigen, and 
measuring the magnitude of the response. We set out to determine how long after the administration of the first dose of antigen the immune system becomes competent to mount a 
secondary response, and whether a consolidation phase exists in immune memory.
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Materials and methods: We analysed the time-course of antibody titers elicited by vaccination. We analyzed the effect of booster doses administered at early time points after the first 
dose. We compared experimental data with mathematical simulations in order to be able to dissect the contribution of the second dose to antibody titers.
Results: After the first injection of antigen we have observed two phases. In the first phase, a second dose induces a response that has the same intensity of the primary response, with 
an addictive effect. In the second phase, the second dose elicits an enhanced response.
Conclusions: Immune memory undergoes a consolidation phase. During the consolidation phase, a second dose of antigen induces a response that is independent from the response 
induced by the first dose, and has a similar magnitude, with an addictive effect on antibody titers. The duration of the consolidation phase can significantly vary, depending on the 
antigen delivery system.

P.E.02.09
CD8+/CD28+ naïve T cells: a potential biomarker of immunosenescence and active vaccine responsiveness

M. Prcina1, Z. Kazmerova1,2, E. Kontsekova1,2, M. Novak1,2; 
1Axon Neuroscience, Bratislava, Slovakia, 2Institute of Neuroimmunology, Bratislava, Slovakia.

Introduction: Age-related changes of immune system and subsequent poor immune response are the main problems in vaccination of elderly people. It was shown, that in elderly 
individuals levels of CD8+/CD28+ naïve T-cells are significantly lower compared to young adults. Currently, the group of individuals with higher levels of CD8+/CD28+ naïve T cells seem 
to be more responsive to active immunization. Based on these findings, we realized that identification of the relevant biomarker, reflecting the actual status of immune system, is still 
required.
Materials and Methods: In case of that, we were monitoring the level of CD8+/CD28+ naïve T-cells in SHR rats in age of 3, 7, 12 and 18 months.
Results: Statistical analysis revealed, that level of CD8+/CD28+ naïve T cells was significantly decreasing with increasing age of SHR rats. To validate a relationship between the level 
of CD8+/CD28+ naïve T-cells and ability to respond to foreign antigen, we immunized SHR rats with active vaccine directed against tau protein. Statistical analysis revealed a positive 
correlation (p=0,009; r=0,5577) between the level of CD8+/CD28+ naïve T-cells and level of humoral immune response in the periphery.
Conclusion: We demostrated that determination of the level of CD8+/CD28+ naïve T-cells in the periphery of healthy subjects could be used as a potential biomarker of 
immunosenescence. Moreover, our results indicate that individuals with physiologically higher levels of CD8+/CD28+ naïve T-cells seem to be a better responders to active vaccine in 
further immunotherapy than the others.

P.E.02.11
Aging and infections: two burdens for T cells

H. Kared; 
SIgN, Singapore, Singapore.

Background: Aging is associated with multiple defects of adaptive immunity. Inflamm-aging induces modulation of homeostasis, phenotype and functions of CD4 and CD8 T cells 
similar to perturbations observed during chronic stresses such as CMV, HIV or HCV infections. We sought to determine how members of the T cell family evolve through age and the 
potential impact of infections on their respective trajectories.
Methods: We recruited Chinese elderly from the Singapore Longitudinal Aging Study (>65 years old) and a cohort of University students (23-35 years old). Phenotype, gene expression 
and functionality (cytotoxicity, cytokines production, proliferation) of total and antigen specific T cells were characterized by gene-expression, multicolour flow cytometry and 
multiplex technologies.
Results: 1) Alteration of Stem Cells Memory T cells in Aged donors. 2) Dysregulation of co-stimulatory molecule expression during aging. 3) Age associated specificities of Th17 cells 
including cytokine profile, poly-functionality, transcription factors and migration potential. 4) Modulation of immuno-suppressive mechanisms such as systemic concentration of 
Galectin-9 and activities of regulatory T cells in elderly. 5) Properties of CMV- and Flu- specific CD8 T cells change during aging and may explain deficiency in the control of virus 
replication. 6) HIV infection studied in a non-Chinese cohort represents a natural model of accelerated aging and validates our observations of successful aging.
Conclusion: Several specificities are acquired by T cells during Aging and may be interrelated. Identification of cells and genes at the interface of different subsets may allow 
identification of common pathways for new “rejuvenating” strategies.

P.E.02.12
Molecular and functional characterization of human circulating hematopoietic progenitors (HPC) subsets in elderly individuals

T. Fali, V. Fabre, S. Fastenackels, V. Appay, D. Sauce; 
CIMI-Paris Inserm U1135, Paris, France.

Introduction: Although the life expectancy in Europe has nearly doubled over the last century, elderly people suffer more of infectious, autoimmune or cancerous diseases than young 
individuals. This is likely related to the decline of the immune system with age. A better understanding of the causes and mechanisms of immune aging is therefore a public health 
priority, with crucial implications to optimize care for the elderly.
We hypothesized that high systemic and recurrent inflammation drives an alteration of hematopoiesis and that this exhaustion of primary immune resources (including HPC) 
represents the primary determinant for the decline of immune competence with age.
The objectives of the study are therefore to characterize further the HPC compartment resources in elderly and to explore the potential causes of their decline.
Methods: On circulating HPC from healthy individuals stratified by age, we performed ex vivo CD34+ cells phenotyping and in vitro HPC cultures. Using the Biomark™ Dynamic 
Array system coupled to the single-cell gene expression technique (Fluidigm), we performed gene expression characterization on FACS sorted HPC subsets. In parallel, we measured 
plasmatic inflammation markers by Luminex.
Results: The analysis of HPC showed that elderly exhibit an exhausted lymphopoiesis that correlates with elevated immune activation and inflammation, a hallmark of aging. 
Moreover, the molecular characterization of these HPC revealed that age is imprinting their genes expression pattern.
Conclusion: This work brings new light into the potential cause of exhausted hematopoiesis, and enables the exploration of fine mechanisms with regards to the role of immune 
activation.

P.E.02.13
Disease complexity in acute coronary syndrome is related to the patient’s immunological status

M. A. Moro García, F. López Iglesias, A. Echeverría, M. Iglesias Escudero, R. Alonso Arias; 
Hospital Universitario Central de Asturias, Oviedo, Spain.

Introduction: Atherosclerotic lesions are characterized by a chronic immune-mediated inflammatory process, which may be responsible for inmmunosenescence in patients with 
acute coronary syndrome (ACS). Our aim was to investigate whether patients with ACS display an overall immunosenescence status which could be contributing to a worse stage of 
the disease.
Materials and Methods: We compared the immunological status of 52 ACS patients, 21 controls with demonstrated absence of coronary artery disease (CAD) (C1) and 50 healthy 
individuals (C2). We characterized leukocyte and lymphocyte subpopulations by flow cytometry and measured activation and proliferation ability of T-lymphocytes. CAD was classified 
according to the recently developed SYNTAX score, number of diseased coronary vessels, previous episodes of ACS and left ventricular ejection fraction (LVEF).
Results: ACS patients showed an increased number of total leukocytes, neutrophils and monocytes, but decreased number of lymphocytes. ACS patients had significantly higher 
levels of NK cells and CD8+ T-cells. ACS was associated with high differentiation in CD4+ and CD8+ T-lymphocytes subsets. Aging of T-lymphocyte subpopulations was associated 
with a worse functional and morphological status in ACS patients. Furthermore, the proliferation ability of CD4+ and CD8+ T-lymphocytes was significantly impaired in ACS patients 
although they had increased activation.
Conclusions: We conclude that ACS patients show a higher degree of immunosenescence than healthy controls. T-lymphocyte differentiation is increased in patients with worse CAD 
status and may contribute to disease impairment through a compromised adaptive immune response due to accelerated aging of their immune system.

P.E.02.14
Development of the vascular system in prenatal human skin

C. Schuster1, M. Mildner2, A. Botta1, L. Nemec1, R. Rogojanu3, L. Beer2, C. Fiala4, W. Eppel5, W. Bauer1, P. Petzelbauer6, A. Elbe-Bürger1; 
1DIAID, Department of Dermatology, Vienna, Austria, 2Research Division of Biology and Pathobiology of the Skin, Vienna, Austria, 3TissueGnostics GmbH, Vienna, Austria, 4Gynmed-
Ambulatorium, Vienna, Austria, 5Department of Gynaecology and Obstetrics, Vienna, Austria, 6Skin & Endothelium Research Division SERD, Vienna, Austria.

Introduction: Adult human skin is a highly vascularized tissue containing both blood vessels (BVs) and lymphatic vessels (LVs) that play a central role in controlling homeostatic and 
immunological functions. BVs and LVs form during intra-uterine life to give rise to anatomically and phenotypically distinct networks, processes that are currently poorly investigated 
and understood in humans.
Materials and Methods: We investigated the development of BVs and LVs in prenatal and adult human skin in situ using multi-color immunofluorescence and analyzed the expression 
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pattern of angiogenic factors in lysates and cell culture supernatants using an angiogenesis profiler kit.
Results: Between 8-10 weeks estimated gestational age (EGA), CD144+ vessels predominantly express the venous endothelial cell marker PAL-E, whereas CD144+PAL-E- arteries only 
appear at the end of the first trimester. While lymphatic progenitor cells express CD31, CD144, Prox1 and temporary PAL-E, not all of them express podoplanin or Lyve-1 at 8 weeks 
EGA but acquire these markers with advancing gestational age. Already in second trimester human skin the phenotype of BVs and LVs is comparable to the one in adult skin. The 
expression pattern of angiogenic molecules in prenatal skin did not show the expected bent to proangiogenic molecules, indicating at a complex regulation of angiogenesis during 
ontogeny.
Conclusion: We found that the cutaneous vascular network at the earliest developmental stages investigated is tilted towards a venous vessel phenotype and that the phenotypic 
repertoire of both BVs and LVs in second trimester human skin essentially resembles the one in adult skin.

P.E.03 Metabolism & Immunity

P.E.03.01
Characterization and isolation of camelide immune cell populations

M. Butze, D. Weschke, P. Holzlöhner, K. Hanack; 
University of Potsdam, 14476 Potsdam, Germany.

Camelide antibodies are of great interest due to the presence of so called heavy chain antibodies. Despite of lacking the light chain heavy chain antibodies are fully functional 
antibodies and able to reach hidden epitopes in e.g. enzymes due to their longer finger like CDRs compared to conventional antibodies. The generation of camelid antibodies is 
actually performed by recombinant expression of the antigen-binding region and the resulting binders are well-known as nanobodies. Due to the high interest in those binding 
molecules we start to analyse the different immune cell populations as dendritic cells, T and B lymphocytes and generate cell-type specific mouse monoclonal antibodies in order 
to have potent tools for isolation and characterization of camelid immune cells. We were able to isolate immature dendritic cells and matured them in vitro to antigen-presenting 
cells. Further we found monoclonal antibodies able to distinguish between lymphocyte and granulocyte populations. With those tools it is now possible to investigate the immune 
responses to certain antigens and to get further insight in the processes underlying heavy chain antibody induction.

P.E.03.02
The impact of chemotherapy on T-cell mitochondrial function

H. Y. Wilson, S. Thirdborough, M. Edwards, C. Ottensmeier; 
Southampton University Hospital, Southampton, United Kingdom.

The immune system has a major role in cancer outcome. For patients with solid tumours, low lymphocyte count is associated with greater risk of early-death after chemotherapy, 
worse outcome after cancer surgery and reduced overall survival. Research has demonstrated that tumour-specific T-cells become dysfunctional upon entering the tumour 
microenvironment, where oxygen and nutrients are scarce. In order to survive, T-cells must upregulate mitochondrial oxidative phosphorylation to generate sufficient energy. 
Chemotherapy is known to damage mitochondria in non-targeted cells, however its impact upon lymphocyte mitochondria has not been clearly established.
We tracked changes in lymphocyte subpopulations using flow cytometry. We studied fresh PBMCs isolated in eleven patients before and after one chemotherapy cycle. In nine 
patients, we used real-time extracellular-flux assays to measure spare respiratory capacity (SRC), a marker of the cell’s capacity to respond to antigen or environmental challenge.
We found a 32.35%±11.00 loss of SRC (P=0.04) in PBMCs with just one chemotherapy cycle, despite lymphocyte counts remaining constant(P=NS). Hence loss of SRC might prove 
a more sensitive measure of chemotherapy-induced toxicity than lymphocyte count alone. T-cell populations were altered, with significant increase in CD4+ central memory (0.18-
0.34x109/L, P=0.001) and CD8+ effector memory (0.10-0.17x109/L, P=0.04) populations.
In this novel bench-to-bedside study, we demonstrated an impaired mitochondrial capacity in PBMCs of patients undergoing activate chemotherapy. We have highlighted an 
important area for future research; understanding mechanisms of chemotherapy-induced toxicity might guide clinicians in assessing toxicity and developing more effective treatment 
regimens, including cytotoxic and immunotherapeutic combinations.

P.E.03.03
Elevated levels of IL-6 and IFN ᵧ in Iraqi patients with colorectal cancer

H. A. Al-saadi; 
Kerbala University, Kerbala, Iraq.

Colorectal cancer is the second causes of cancer death in the worldwide. Aimed to limitation the relationship of serum levels (CEA, Ca19-9, IL6 and IFN- γ) in patients with colorectal 
cancer. Fifty patients with colorectal cancer (21 female and 29 male) with ages ranged between (20-70) years during the period 1/October/2013 to 1/March/2014 were studied. Patients 
divided into two groups according to the age (20-40) yrs 16(32%) and age (41-70)yrs 34(68%),were 21(42%) patients female. The distribution of the patients according to pathological 
evaluation was as follows:4 stages(I,II,III,IV)were 2(4%),13(26%),31(62%),4(8%) respectively, no significantly (p>0.05) difference in the level of IL6 when compared between the patient 
who treatment with and without chemotherapy drug, the measured levels of IFN- γ, CA19-9 and CEA were no significantly (p>0.05) variance . CA19-9 and CEA significantly (p<0.001) 
increased between groups, also IL6 significantly (p<0.05) increased compared between age group whereas IFN ᵧ showed no significantly (p>0.05) variance between the same group. 
Significantly correlation of CEA, CA19-9, IL-6 and IFN- γ with colon cancer.IL-6 and IFN- γ have a role in tumorigenesis to eliminate tumor.

P.E.03.04
H63D/H63D genotype and H63D allele predispose patients with hyperferritinemia to develop metabolic syndrome

M. De Juan Echavarri1, L. Aragón1, A. Castiella2, E. Zapata3, L. Zubiaurre2, A. Iribarren2, P. Otazua4; 
1Immunology Hospital Donostia, Donostia San Sebastian, Spain, 2Gastroenterology, Mendaro Hospital,, Mendaro, Spain, 3Gastroenterology, Mendaro Hospital, Mendaro, Spain, 
4Gastroenterology, Mondragon Hospital., Mondragon, Spain.

Introduction: Hyperferritinemia (HF) is frequently present in patients with the metabolic syndrome (MS) (dysmetabolic hyperferritinemia). The presence of mutations in the HFE gene, 
may induce MS in these patients. Aims & Methods: A prospective study of 132 consecutive patients with HF (> 200μg / L women, > 300μg / L men) was conducted for one year. The MS 
was defined by well-established criteria. DNA was extracted and HFE gene analysis was performed by multiplex real-time PCR using Light Cycler technology Simultaneous detection 
of the HFE C282Y, H63D and S65C mutations was carried out in a single capillary using LC-Red 640, LC-Red 705 and fluorescein-labeled hybridization probes. Melting curve analysis 
was used to distinguish wild type and mutant alleles in each case. Control group of blood donors from the same geographical area were studied. Results: We could determine the 
occurrence of MS in 97 out of 132 patients. 44/80 men (55%) and 10/17 women (59%) presented MS. The HFE genotypes in 51/54 patients with MS were: 2 C282Y/wt (3.92%); 11 H63D/
H63D (21.56%); 15 H63D/wt (29.41%); 3 C282Y/H63D (5.88%); 19 wt/wt (37.25%); 1 S65C/ wt (1.96%). The H63D/H63D genotype frequency in MS cases was significantly higher than 
in controls 21.56% vs. 7.76%> (p=0.011); the H63D allelic frequency was 42.15% in MS vs 31% in controls (p=0.027).Conclusion: The H63D/H63D genotype and H63D allele predispose 
individuals with HF to MS.

P.E.03.05
IL-6 and leptin in obese patients with taste alteration

N. Remla1, Z. Hadjidj1, S. Moulessehoul2, N. Akhtar Khan3, M. Aribi1; 
1Laboratory of Applied Molecular Biology and Immunology. University of Tlemcen, Tlemcen, Algeria, 2Laboratory of Biotoxicology, University of Sidi Bel-Abbès, 22000 Sidi Bel-Abbès, Sidi Bel-
Abbès, Algeria, 3UMR U866 INSERM, University of Burgundy, Dijon, France.

Background: Obesity is a multifactorial chronic, complex and mostly stigmatized disease that combines both genetic and environmental factors. The aim of this study was to 
investigate the relationship between the circulating IL-6 and leptin levels with taste alteration.
Methods: Young obese patients and healthy controls were recruited at the Laboratory of Applied Molecular Biology and Immunology of Tlemcen University for a retrospective case-
control study.
Results: Circulating levels of IL-6 and leptin as well as complement C3 were significantly increased in obese patients than in controls. Additionally, IL-6 and leptin were strongly 
associated with gustatory response scores alteration.
Conclusion: Taste alteration may be one of the most important factors that are involved in inflammation related to obesity. Consequently, alternative therapeutic strategies should be 
focused on the mechanisms involving CD36 molecules on circumvallate and foliate papillae, which are present in taste bud cells.
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P.E.03.06
Sedoheptulose kinase regulates the early phase of inflammation-associated reprogramming of carbohydrate metabolism

C. Nagy1, A. E. Miller1, M. Schwaiger2, P. Kosma2, M. Sibilia1, T. Rülicke3, O. Wagner1, A. Haschemi1; 
1Medical University of Vienna, Vienna, Austria, 2University of Natural Resources and Life Sciences, Vienna, Austria, 3University of Veterinary Medicine, Vienna, Austria.

Macrophages are versatile cells of the innate immune system, which regulate tissue homeostasis and also sense infection, thus triggering inflammation. The activation of 
macrophages involves the dynamic reprogramming of their cellular metabolism, a process which appears to be precisely timed. Our group recently identified the sedoheptulose 
kinase Shpk (formerly known as CARKL) as an early-phase metabolic regulator of macrophage polarization, catalyzing an orphan reaction at the interface of glycolysis and the non-
oxidative pentose phosphate pathway (PPP). Shpk is downregulated in response to lipopolysaccharide (LPS) stimulation in mice and humans alike, and its downregulation appears to 
be mandatory for the pro-inflammatory metabolic rewiring of these cells. Here, we aim to clarify the precise molecular mechanisms and consequences of Shpk dependent metabolic 
regulation in primary innate immune cells as well as in animal models of inflammation.
First data from Shpk-overexpressing bone marrow derived macrophages, originating from transgenic mice ubiquitously overexpression Shpk, suggests that counterbalancing 
endogenous LPS-induced downregulation of Shpk reduces extracellular acidification, as previously observed in a macrophage cell line. We further demonstrate that Shpk 
overexpression in these cells is able to influence the activity of enzymes located in the oxidative arm of the PPP, which contribute to the regulation of the cellular redox state. 
Beside cell culture experiments, we also investigated the metabolism of immune cells in their native microenvironments. Preliminary results from an LPS-induced animal model of 
inflammation further indicate a suppressed cytokine response in Shpk-overexpressing mice, providing a link between metabolic regulation and the inflammatory program in vivo.

P.E.03.07
Functional interactions between systemic and intestinal immunity in human obesity

S. Touch1,2, A. Gestin1,2, M. Fradet2, L. Genser1,2,3, J. Aron-Wisnewsky1,2,3, C. Poitou1,2,3, E. Brot-Laroche4,2, K. Clément1,2,3, M. Guerre-Millo1,2, S. André1,2; 
1INSERM U1166 Team 6, Paris, France, 2Institute of Cardiometabolism And Nutrition, Paris, France, 3AP-HP Pitié Salpétrière Hospital, Paris, France, 4INSERM U1138 Cordeliers Research 
Center, Paris, France.

In obesity, white adipose tissue is characterized by a massive infiltration of immune cells and is an important source of pro-inflammatory mediators contributing to systemic 
inflammation and insulin resistance. In a recent study, our team showed that the small intestine is also a site of immune remodeling in human obesity. Our objective is now to decipher 
the contribution of intestinal immune cells in human obesity and related comorbidities and define their functional interactions with systemic immunity.
Using flow cytometry, we investigated the phenotype of systemic and intestinal immune cells in a cohort of lean, obese (Ob) and obese diabetic (ObD) subjects. Our results revealed 
decreased proportion of dendritic cells (mDC1, mDC2, pDC) in the blood of obese subjects. Interestingly, in jejunal lamina propria (LP), the proportion of mDC1, the only DC subset 
detected in human jejunum, was significantly increased in Ob individuals, but not in ObD. Increased number of T-cells has been found in the blood of obese subjects with no impact of 
type 2 diabetes. In the jejunum, T cells proportions remained unchanged in obese individuals. As already reported by our team, we observed significant decrease of MAIT cells in the 
blood of obese subjects, while in this study, their frequency in jejunal LP and epithelium was increased.
Thus, obesity induces marked alterations in blood and jejunal immunological profile. These results suggest a potential migration of blood DCs to the lamina propria in obesity. 
Statistical analysis are underway to identify links between bioclinical parameters, systemic and intestinal immune alterations.

P.E.03.09
Study on the role of adipogenesis-related genes in the differentiation and immune regulatory activities of mesenchymal stem cell

H. L. Kuo1, M. J. Fan-Jiang2, B. L. Chiang1,2; 
1Graduate Institute of Immunology, Collage of Medicine, National Taiwan University, Taipei, Taiwan, Taipei, Taiwan, 2Graduate Institute of Oral Biology School of Dentistry, Collage of 
Medicine, National Taiwan University, Taipei, Taiwan, Taipei, Taiwan.

Introduction : Mecenchymal stem cells (MSCs) are self-renewable multipotent progenitor cells that can differentiate into adipocytes, osteocytes and chondrocytes. Recent studies 
have demonstrated that MSCs could exert an immunosuppressive activity. However, many obesity-related metabolic diseases such as type II diabetes are attributed to adipocyte-
induced inflammation. Macrophages recruited by adipose tissue-derived hormones or chemokines, play the key roles on the chronic inflammation. We hypothesized that some 
mediators might be changed during the adipogenesis processes of MSCs. Hence, this study was performed to examine the gene and cytokine profiles of MSCs in different differential 
process.
Materials and methods : MSCs were isolated from mouse bone marrow, characterized by their surface marker, differential ability, and immunosuppressive function. That were 
confirmed by flow cytometry, phenotype, and T lymphocyte proliferation assay, respectively.
Results : After IFN-gamma and TNF-α induction, the expression of iNOS, COX-2, IL-1RA and IL-6 are high in MSCs, but low in 3T3-L1 adipocytes. However, MCP-1 and TNF-α were 
expressed in 3T3-L1 adipocytes but not MSCs. When IFN-gamma and TNF-α were given to three different differential processes of MSCs, the expression of IL-1RA was negatively 
correlated with adipogeneic process of MSCs. Furthermore, peroxisome proliferator-activated receptors (PPARs) can promote adipogenesis by inhibiting IL-1RA expression. Also, IL-
1RA can be enhanced by PPARs agonist and inhibited by PPARs antagonist.
Conclusion : PPARs can regulate IL-1RA during MSC adipogenesis by using PPARs agonist and antagonist. The results here provided rational mechanisms clarifying the role of 
adiogenesis-related genes and molecules in the differentiation and regulatory activities of MSCs.

P.E.03.10
Metabolic profiling of human monocytes and T cells

N. Jones; 
Swansea University, SA2 8PP, United Kingdom.

Monocytes and T cells, part of the innate and adaptive systems respectively, meet their energy demands for survival and effector responses through ATP production via glycolysis 
and oxidative phosphorylation. A switch to heavily glycolytic metabolism upon stimulation allows cells to rapidly produce the ATP required to initiate and sustain an immune 
response. However, little is known about the immunometabolic profile of different haematopoietic cell types from humans. Therefore, the cellular bioenergetics of monocytes and 
T cells isolated from human peripheral blood was compared using extracellular flux analysis, cell culture, confocal microscopy, and flow cytometry. Monocytes (n = 5) were more 
bioenergetically active than CD3+ T cells (n = 5), with higher levels of reserve energy such as glycolytic capacity (p = 0.001) and spare respiratory capacity (p ≤ 0.001); monocytes 
had higher levels of mitochondria (p = 0.04). Comparison of CD3+ T cell subpopulations (CD4+ and CD8+; both n = 5) showed CD4+ T cells were the more bioenergetically active 
subpopulation with significantly higher glycolytic and mitochondrial respiratory capabilities such as ATP-linked respiration (p = 0.006) and maximal respiration (p = 0.006) in 
comparison with CD8+ T cells; this was supported by greater abundance of mitochondria in the CD4+ subset (p = 0.0313). Activation of monocytes with lipopolysaccharide significantly 
increased glycolytic rate versus untreated cells (e.g. basal glycolysis, p = 0.009; n = 4). Bioenergetic analysis of leukocyte populations provides insight into their function within the 
human body and might reveal disease mechanisms and be of therapeutic potential.

P.E.03.11
The role of AMP-activated protein kinase in T helper cell differentiation

G. A. Gualdoni1, K. A. Mayer1, L. Göschl2, M. Gerner3, K. G. Schmetterer3, G. J. Zlabinger1; 
1Institute of Immunology, Medical University of Vienna, Vienna, Austria, 2Department of Rheumatology, Internal Medicine 3, Medical University of Vienna, Vienna, Austria, 3Department of 
Laboratory Medicine, Medical University of Vienna, Vienna, Austria.

Recent research has established a delicate interplay between cellular energy metabolism and immune cell function. The key sensing molecule of cellular energy supply, AMP-activated 
protein kinase (AMPK), is activated in conditions of low ATP-levels and inhibits anabolic processes, amongst other by inhibiting the mammalian target of rapamycin (mTOR). As such, 
the kinase has been proposed to play a role in T helper cell function and differentiation. Here, we have investigated the role of this molecule in murine CD4+ T helper cell polarization 
and analyzed the underlying metabolic alterations. We found that the AMP-analogue AICAR, but not other AMPK-activators such as 2-deoxyglucose, A-769662 or Metformin, 
enhanced the differentiation of Foxp3+CD25+GITR+ regulatory T cells (Treg). Since AICAR and rapamycin exhibited additive effects, a role of AMPK in T cell polarization independent 
of mTOR is conceivable. AICAR specifically induced expansion of Treg while dampening the proliferation of Foxp3- cells. Strikingly, AICAR treated Foxp3+ Treg enhanced their 
fatty acid uptake and interference with fatty acid oxidation inhibited AICAR-induced Treg polarization, indicating a role of altered energy consumption patterns in AICAR’s effects. 
Substantiating our findings, AICAR induced a Treg-like phenotype in human CD4+ T helper cell polarization as well. With this work, we further elucidate the modulating effect of 
metabolic pathways on T-cell differentiation.
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P.E.03.12
metabolic requirements for neutrophil extracellular traps (NETs) formation

O. Rodriguez-Espinosa, O. Rojas-Espinosa, M. M. Moreno-Altamirano, E. O. Lopez-Villegas, F. J. Sánchez-García; 
Instituto Politécnico Nacional, México D. F., Mexico.

Introduction: Neutrophils are the most abundant circulating cells of the immune system, have a short life-span, and are at the forefront of defence against infection. In addition to 
phagocytosis, the formation of NETs also contribute to their anti-microbial function. We aimed at analysing some of the metabolic requirements for NET formation. Materials and 
methods: Neutrophils were activated in vitro with PMA in culture medium with or without glucose and glutamine, or in the presence of metabolic inhibitors, NET formation was 
evaluated by fluorescence microscopy. Glut-1, glucose uptake, and glycolitic rate were also determined. Results: NET formation is dependent on glucose, and to a lesser extent on 
glutamine, that glucose in metabolized mainly by glycolysis, since the addition of the glycolysis inhibitor 2-deoxyglucose decreases the formation of NETs, while the ATP synthase 
inhibitor oligomycin has a minor effect. Upon PMA-activation, the amount of Glut-1, the glucose uptake and the glycolysis rate increase. PMA-stimulation, in the absense of glucose 
and glutamine allows for chromatin descondensation by 3 h post-stimuli, but not for NET release. The addition of glucose, but not of pyruvate, at this time point, induces NET release. 
Conclussion: we suggest that NET formation is an active process that requires energy from glycolisis and to a lesser extent from oxidative phosphorylation, and that it can be divided 
into two distinguishable metabolic phases: the first one, independent of exogenous glucose (chromatin decondensation) lasting 2-3 hours, and a second, highly dependent on 
exogenous glucose (expulsion of chromatin) that takes place within 5-10 minutes.

P.E.03.13
Role of Th17 cells-related cytokines in human obesity: inflammatory and metabolic impact in adipose tissue

C. Caër1,2,3, C. Rouault1,2,3, K. Clément1,2,3, M. Guerre-Millo1,2,3, S. André1,2,3; 
1Sorbonne Universités, UPMC Université Paris 6, UMRS 1166 and UMRS 1138, Paris, France, 2INSERM, UMRS 1166, Nutriomics team 6, Paris, France, 3Institute of Cardiometabolism and 
Nutrition, ICAN, Pitié-Salpêtrière Hospital, Paris, France.

Recent findings in mice and humans revealed that obesity is tightly associated with chronic low-grade inflammation related to accumulation of immune cells in adipose tissue (AT). 
Alterations of AT immunological profile contribute to disrupt AT biology and, in turn, promote obesity-linked comorbidities, like type 2 diabetes. In obese human AT, we previously 
identified a specific enrichment in Th17 population which engages a paracrine proinflammatory cross-talk with AT macrophages, which is prominent in type 2 diabetic patients and 
reduced after surgery-induced weight loss.
Then, we hypothesized that Th17-related proinflammatory cytokines exert deleterious effects on AT structural and metabolic cellular components. To investigate this, we studied the 
impact of several Th17 cells-related cytokines and conditioned media from obese AT CD4+ T cells on primary preadipocytes, adipocytes and endothelial cells obtained from human AT 
biopsies.
Recombinant IL-17 induced closely related proinflammatory and extracellular matrix remodeling transcriptional programs in preadipocytes and endothelial cells including 
overexpression and increased production of GRO cytokines, MCP-1, IL-8, IL-6, PAI-1, MMP-1 and MMP-3. Moreover, recombinant TGF-β and IFN-γ markedly enhanced the stimulatory 
effect of IL-17 on proinflammatory genes in preadipocytes and endothelial cells, respectively. In relevant way, conditioned media from AT CD4+ T cells induce the same transcriptional 
pattern in both cell types. Furthermore, our preliminary data in mature adipocytes showed that IL-17 increases the release of some proinflammatory cytokines, like IL-6.
These results extend the involvement of Th17-related cytokines in intercellular communication complex network promoting inflammation, immune cells recruitment and extracellular 
matrix remodeling in AT during human obesity.

P.E.03.14
Serum levels of IgA and IgG antibodies against gliadin and glutenin in obese subjects

M. Zrnic Ciric1, I. Stankovic1, S. Zilic2, M. Jankovic2, T. Srdic-Rajic3, A. Konic Ristic4; 
1Department of Bromatology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia, 2Department of Food Technology and Biochemistry, Maize Research Institute, Belgrade-Zemun, 
Serbia, 3Department of Experimental Oncology, Institute for Oncology and Radiology, Belgrade, Serbia, 4Centre of Research Excellence in Nutrition and Metabolism, Institute for Medical 
Research, University of Belgrade, Belgrade, Serbia.

Rationale: Unhealthy diet (type, composition and quantity of foods consumed) eventually leads to obesity and chronic metabolic disturbances. Emerging evidence indicate major 
role of unhealthy diet in the disturbance of gastrointestinal tract function (e.g. digestion, microbiota composition) and integrity (i.e. permeability), hypothetically leading to the 
impairment of oral tolerance and increased levels of antibodies against dietary proteins.
Methods: We investigated serum IgA and IgG immunoreactivity against commercial raw gliadin, and gliadin and gluteinin fractions from bread wheat genotype, by home-made 
ELISA, in 50 obese, 40 overweight and 50 lean controls. Subjects were recruited responders from the cohort of the study investigating self-assessed adverse reaction to food.
Results: The cohort (n=502) included 65 obese and 95 overweight subjects. The incidence of self-assessed adverse reaction to food was 23.36%, 19.17% and 40% in total, overweight 
and obese subjects, respectively. There was a lack of significant difference in IgA immunoreactivity to commercial gliadin between lean, overweight and obese subjects. However, IgG 
immunoreactivity to commercial gliadin in obese subjects was significantly higher than in overweight and lean subjects (p < 0.04). Additionally, 11/50 subjects in obese and 2/40 in 
overweight group had anti-gliadin antibodies level higher than mean±2SD value of the lean group. Levels of immunoreactivity to commercial gliadin and gliadin wheat fraction were 
similar, and only 2 of 11 obese subjects with high IgG levels to gliadin fraction had high IgG levels to glutenin fraction.
Conclusions: Factors associated with obesity putatively contribute to the immune disturbances related to systemic response to food antigens.

P.E.03.15
ST2 deletion attenuates high fat diet-induced steatosis, inflammatory cell infiltration and collagen deposition in liver

N. Jovicic1, I. Jeftic2, M. Miletic Kovacevic1, I. Tanaskovic1, N. Arsenijevic3, M. L. Lukic3, N. Pejnovic2; 
1Center for Molecular Medicine and Stem Cell Research, Institute of Histology, Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia, 2Center for Molecular Medicine and 
Stem Cell Research, Institute of Pathophysiology, Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia, 3Center for Molecular Medicine and Stem Cell Research, Faculty 
of Medical Sciences, University of Kragujevac, Kragujevac, Serbia.

Introduction: The role of IL-33/ST2 pathway in adiposity and obesity-associated liver pathology is incompletely defined. We aimed to investigate whether ST2 gene deletion affects 
liver steatosis, inflammation and collagen deposition in mice in response to high-fat feeding.
Materials and Methods: Male, 8-week old ST2 deficient (ST2-/-) and wild-type (WT) BALB/c mice were placed on high-fat diet (HFD; 60% kcal fat) or standard diet for 24 weeks and 
histological, immunophenotypic and gene expression analyses were performed.
Results: HFD-fed ST2-/- mice exhibited higher weight gain, amount of visceral adipose tissue (VAT) and higher percentages of adipose-tissue associated CD11c+ dendritic cells, 
IFNγ+, IL-17+ and CXCR3+ T cells compared to diet-matched WT mice. However, in the absence of ST2 markedly reduced HFD-induced hepatic steatosis was accompanied with lower 
expression of CD36, LXRα and PPAR-γ. Decreased inflammatory cell infiltration, number of CD68+ macrophages and frequency of CD11c+ dendritic cells in livers were also observed. 
Further, lower collagen deposition in livers of HFD-fed ST2-/- mice was associated with less numerous profibrotic CD11b+Ly6Clow monocytes and CD4+IL-17+ T cells and lower 
procollagen α1, IL-33 and IL-13 mRNA expression in livers, and lower serum levels of IL-33 and IL-13.
Conclusion: ST2 deletion enhanced high-fat diet induced adiposity, but attenuated hepatic steatosis, inflammation and fibrosis. The latter effect is due to the lower expression of lipid-
related and profibrogenic molecules in liver, which is in agreement with the proposed profibrotic role of IL-33/ST2 axis.
Supported by Serbian Ministry of Science and Technological Development grants 175071 and 175069.

P.E.03.16
Differential regulation of TNF receptor signaling during viral infection of hepatocytes determines cell death

M. Janas1, M. Heikenwälder2, P. Knolle3, D. Wohlleber3; 
1Institutes of Molecular Medicine and Experimental Immunology, Bonn, Germany, 2Institute of Virology, Technische Universität München, München, Germany, 3Institute of Molecular 
Immunology, Technische Universität München, München, Germany.

Viral infections are detected by the innate immune system via pattern recognition receptors or by the adaptive immune system via (cross-)presentation of viral antigens. Many viruses 
have developed mechanism to escape such immune recognition. We identified a new CD8 T-Cell effector function against hepatotropic infections that overcomes immune escape 
by modulating MHC-I presentation and conventional innate immune recognition. CD8 T effector cells (CTLs) secrete TNF upon recognition of viral antigens on cross-presenting liver 
sinusoidal endothelial cells which selectively kills infected hepatocyte. Here we investigated the underlying mechanisms that render infected hepatocytes susceptible to TNF induced 
cell death. We infected mice with a hepatotropic virus and challenged these mice by injecting TNF. Using knockout mice, as well as biochemical and multiparametric histological 
methods we analyzed mitochondria from virus-infected mice and performed metabolomic investigations to unravel the role of mitochondria in virus recognition as well as their role 
in apoptosis execution. Here we could demonstrate that viral infections modulates metabolic processes, leads to increased levels of the pro-apoptotic BCL-2 family members Bax and 
Bad and inflicts damage to mitochondria. This leads to a downregulation of the anti-apoptotic protein XIAP. 
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Downregulation of XIAP facilitates TNF-induced activation of the initiator-caspase 8 that together with increased mitochondrial sensitivity to activated caspase 8 is responsible for 
TNF-induced cell death in virus-infected hepatocytes.The mechanisms unraveled here demonstrate the existence of a so far unappreciated link between effector functions of adaptive 
immunity that deploys innate immune sensing mechanisms in virus-infected hepatocytes to control viral infection in the liver.

P.E.03.17
Interaction between palmitate stimulated HEPG2 and monocytic cells reduces the expression of TNF-alpha

A. Nadeem, S. Sindhu, R. Ahmad; 
Dasman Diabetes Institute, Kuwait, Kuwait.

Background/Objectives: Despite many studies showing that palmitate modulate the immune function of different immune cells, the impact of palmitate on the crosstalk between 
HEPG2 and monocytic cells during the course of inflammatory response have not been well elucidated. In this study, we hypothesized that interaction of palmitate stimulated human 
monocytic cells with HEPG2 cells could affect their ability to regulate inflammation in obese individuals.
Methods: THP-1 cells with or without palmitate activation were co-cultured with HEPG2 cells with or without palmitate treatment and then cells were separated and individually 
investigated for the gene and protein expression of TNF-a gene. TNF-a gene expression was determined by qRT-PCR and TNF-a protein levels by ELISA Flow cytometry was used to 
measure expression of CD64 on THP-1 cells.
Results: Our data showed that co-culture of primed THP-1 cells with HEPG2 cells led to the decrease in TNF-a production when compared to that released by independent cultures of 
THP-1. Notably, co-culture of primed THP-1 cells with primed HEPG2 cells further suppressed TNF-a production. Moreover, this palmitate-induced activation further downmodulated 
coculture-stimulated IL-6 and TNF-a in THP-1 cells. Flow cytometry analysis showed that priming of THP-1 cells with recombinant fetuin causes significant suppression in CD64 marker 
expression on THP-1 cells stimulated with combined treatment of palmitate, LPS and FGF-21.
Conclusion: Our findings suggest that palmitate plays a role in the regulation of proinflammatory mediator TNF-a via the interaction of THP-1 cells with HEPG2 cells.

P.E.03.18
An insight on antibody-mediated immune-metabolism in inflammation and homeostasis: The role of Fc gamma receptors in regulation of Indoleamine 2,3 Dioxygenase 
Activity in Dendritic cells

H. Morsi1,2,3, F. Salazar2, A. Ghaemmaghami2; 
1king’s College Hospital, london, United Kingdom, 2Division of Immunology, School of Life Sciences, Faculty of Medicine and Health Sciences, University of Nottingham, Nottingham, United 
Kingdom, 3Faculty of Medicine, University of Khatoum, Khartoum, Sudan.

Indoleamine 2, 3-dioxygenase (IDO) is a key immune-modulatory enzyme in Tryptophan catabolism that is highly expressed by Dendritic cells (DCs). Notably, DCs are the main 
mediators of Fc-dependent anti-inflammatory effects of Intravenous Immunoglobulins (IVIgs) as well as Immune Complexes (ICs)-induced inflammation. Hence, we aimed to study 
the role of FcγRs in regulation of IDO activity in human DCs from healthy individuals, which remains elusive compared to the well-established role of TLRs. Plasma-pooled human 
IgG showed no effect on IDO activity in unstimulated monocyte-derived DCs (Mo-DCs). However, on TLR4 stimulation, IgG down-regulates LPS-induced IDO activity. This counter-
regulation was enhanced further, by blocking FcγRIIA, the highest expressed FcγR on Mo-DCs. Interestingly, this effect was elicited by both soluble and plate-bound IgG, resembling 
IVIgs and ICs, respectively, but with higher potency with soluble IgG. Strikingly, mouse IgG demonstrated a similar effect to human IgG. Herein, we propose a threshold model for IDO 
regulation through a crosstalk between TLR and FcγRs in homeostatic and inflammatory conditions. IgG was only able to down-regulates TLR-4-induced IDO activity in human DCs, 
with no effect in the steady state. Furthermore, data suggest that recognition of conserved proteins or glycan moieties of IgG by gamma associated receptors modulate IDO activity. 
Such insight has potential therapeutic implications for antibody-based immunotherapy.

P.E.03.19
Vitamın D Levels Of Turkish Children

N. Isiksacan1, M. Koser2; 
1Bakirkoy Dr. Sadi Konuk Training and Research Hospital, Istanbul, Turkey, 2Mehmet Akif Ersoy Cardiology and Cardiovascular Surgery Training and Research Hospital, Istanbul, Turkey.

Vitamin D deficiency is common in children and factors like exposure to sun, skin pigmentation and nutrition are laying an important role. The aim of this study is to analyze the 25 OH 
vitamin D levels of Turkish children in different age groups.
Materials and Method: 1597 children (753 male (47.2 %) and 844 female (52.8 %)) who admitted to Pediatry Outpatient Clinic of Bakirkoy Dr. Sadi Konuk Education and Research 
Hospital between 2013 and 2014 were enrolled in this study. An approval was obtained from the Ethics Committee.
Results of 25 OH Vitamin D are collected retrospectively, whereas vitamin D analysis was performed from venous blood samples using Cobas e411 autoanalyzer (Roche Diagnostics, 
USA). ANOVA, Tukey multiple comparison and Chi-square tests were used for the statistics.
Results: The children were between 0 and 18 years old, mean of age was 6.90±5.13 years (median: 6 year). Vitamin D levels were between 3 and 70 ng/ml, mean value was 32.52±17.04 
ng/ml (median: 29.1 ng/ml).
Age and vitamin D levels were inversely correlated and a statistically significant difference was observed between these two parameters. (r=-0,447; p=0,001; p<0,01).
Conclusion: Vitamin D plays a role on immune system in addition to skeletal system. The care of the physician and mother may protect the children until preadolescence period from 
vitamin D deficiency, but the low levels of children older than 10 years may be due to dietary behaviour characteristics.

P.E.03.20
The metabolic basis enabling tissue-recirculation of human effector memory CD4+ T cells

S. Dimeloe1, M. Mehling1,2, C. Frick1, J. Loeliger1, G. R. Bantug1, U. Sauder1, M. Fischer1, R. Belle1, L. Develioglu1, S. Tay2, A. Langenkamp3, C. Hess1; 
1University of Basel, Basel, Switzerland, 2ETH Zurich, Basel, Switzerland, 3Roche Pharmaceutical Research and Early Development, Basel, Switzerland.

Effector memory (EM) CD4+ T cells recirculate between normoxic blood and hypoxic non-lymphoid tissues to screen for cognate antigen. How mitochondria of these cells -shuttling 
between normoxia and hypoxia- maintain bioenergetic efficiency and stably uphold anti-apoptotic features is unknown.
Here we found that EM CD4+ T cells had greater spare respiratory capacity (SRC) as compared to naïve counterparts, which was immediately accessed under hypoxia. Consequently, 
hypoxic EM cells maintained ATP levels, survived and migrated better than hypoxic naïve cells, and hypoxia did not impair their capacity to produce IFN-γ. EM CD4+ T cells also had 
more abundant cytosolic glyceraldehyde 3-phosphate-dehydrogenase (GAPDH) and increased glycolytic capacity. In contrast to SRC, glycolytic reserve was not tapped under hypoxic 
conditions, and only hours into hypoxia did glycolysis contribute to ATP production, notably to a similar extent as in naïve cells. Yet, both under normoxic and hypoxic conditions, 
glycolysis was critical for EM CD4+ T cell survival. Mechanistically, in the absence of glycolysis, mitochondrial membrane potential (ΔΨm) of EM cells declined and intrinsic apoptosis 
was triggered. Restoring pyruvate levels -the end product of glycolysis- preserved ΔΨm and prevented apoptosis. Furthermore, reconstitution of reactive oxygen species (ROS) 
-whose production depends on ΔΨm- also rescued viability, whereas scavenging mitochondrial ROS exacerbated apoptosis.
Rapid access of SRC in hypoxia, linked with built-in, oxygen-resistant glycolytic reserve that functionally insulates ΔΨm and mROS production from changes in oxygen tension, 
provide an immune-metabolic basis supporting survival, migration and function of EM CD4+ T cells in normoxic and hypoxic tissue sites.

P.E.03.21
The comparison of A Single Bout Endurance and Resistance Training on HSP70 and Glucose

H. Poursadra1, F. Nameni2; 
1Financial Management, Dustan Equipment, Iran, Islamic Republic of, 2Dep. Physical Education, Varamin-Pishva Branch, Islamic Azad University, Iran, Islamic Republic of.

Introduction:Exercise-induced production HSPs in peripheral leukocytes. The present study investigated endurance and resistance training alters the expression of chaperone proteins 
.These proteins function to maintain homeostasis, facilitate repair from injury and provide protection .Exercise-induced production of HSPs and it may provide insight into the 
mechanisms by which exercise can provide increased protection against stressors.
Material and Methods: Nineteen training female taking part in study and performed a single bout of endurance treadmill running and resistance training. Blood samples were 
collected before , immediately and 2 h after training. Levels of chaperone proteins HSP70 and glucose were measured in response to exercise training.
Results: HSP70 levels were increased , immediately after and 2 h after endurance and resistance training. Glucose levels were increased immediately after but were decreased , 
2 h endurance and resistance training. All data are expressed as means ± SEM. Analysis of variance, Repeated Measurers and LSD test were used for comparisons among means. 
In addition, HSP70 and glucose changes by endurance and resistance training were significantly .But analysis of variance HSP70 didn’t show significantly in 2 groups on before, 
immediately after and 2 h after training. Analysis of variance glucose only showed significantly on endurance and resistance training immediately after training.
Conclusion: The data showed that the stress of a single period of endurance and resistance training by up regulating expression of HSP70 and glucose. The expression pattern of 
HSP70 due to training status may be attributed to adaptive mechanisms
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P.E.03.22
The influence of the joint supplementation of the diet by micronutrients (Routine and Hesperidin) on the immune system of rats

E. Trushina, O. Mustafina, L. Kravchenko, A. Balakina, N. Rieger, I. Alexeeva; 
Institute of Nutrition, Moscow, Russian Federation.

Introduction: Routine and Hesperidin have a wide range of activities, including immunomodulatory. Most of previous researches have been conducted with a single supplementation 
of foods and supplements with this micronutrients. Less is known about the effects of the joint supplementation of foods by both of the micronutrients and their possible adverse 
effects.
Materials and Methods: Wistar rats during 14 days the received a balanced semisynthetic diet with addition of Routine, Hesperidin and Routine and Hesperidin together in an amount 
of 400 mg / kg b.w. The number of PBMC subpopulations have been studied by flow cytometry. The level of sera cytokines and NF-kB in the nuclear fraction of rat hepatocytes was 
assayed by ELISA.
Results: There was no differences in the number of PBMC subpopulations between groups of animals except the NK-cells which number was increased from 2.1 to 1.4 times in all 
studied groups. The cytokine profile showed that serum levels of the most of pro- and anti-inflammatory cytokines (IL-6, IL-1β, TNF-α, IL-4, IL-10) in experimental groups did not differ 
from the control data. Joint supplementation of the diet with Routine and Hesperidin increased the level of TGF-β1 as well as NF-kB.
Summary:
1. Individual supplementation of the experimental diet by Routine and Hesperidin had no effect on the number of immune cell subpopulations as well as on the level of the most of 
cytokines.
2. Joint supplementation of the diet by Routine and Hesperidin resulted in increase of TGF-β1 and expression of NF-kB.
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SYMPOSIA

S.A.05 Maintenance of Lymphocyte Memory

S.A.05.1
Shortterm versus Longterm Memory

A. Radbruch1, C. Cendon1, A. Okhrimenko1, H. Chang1, H. Mei2, T. Dörner3, R. Riedel1, J. Dong1; 
1Deutsches RheumaForschungsZentrum Berlin, a Leibniz Institute, Berlin, Germany, 2Institute for Immunity, Transplantation and Infection, Stanford University School of Medicinee, 
Stanford, CA, United States, 3Charite, Humboldt University, Berlin, Germany.

Recent evidence suggests that immunological memory does not only consist of memory lymphocytes circulating through the body, but that distinct and prominent populations 
of memory lymphocytes reside in epithelial tissues and in the bone marrow. What is the division of labor between these compartments? Tissue-resident memory lymphocytes 
in the epithelia are believed to provide local protection against pathogens infecting via the epithelia. Here we show that bone marrow-resident memory lymphocytes maintain 
efficient longterm protection against systemic pathogens. The bone marrow-resident immunological memory is organized by stromal cells, which provide dedicated niches for the 
maintenance of individual memory lymphocytes. Interestingly, bone marrow is home to distinct populations of memory CD4+, CD8+ T lymphocytes, memory B cells and memory 
plasma cells. The memory cells are resting in terms of proliferation, mobility and transcription, except for the memory plasma cells, which are secreting antibodies at high rate. We 
show that memory lymphocytes of the bone marrow are resting in the G0-phase of cell cycle, and that previous reports of proliferating memory cells, according to BrdU incorporation, 
have been biased by the fact that BrdU induces T lymphocytes to proliferate. Bone marrow-resident memory T lymphocytes express the retention marker CD69 and have a very 
high ratio of globular versus filamentous actin. When reactivated, they mobilize and proliferate. Only in the bone marrow, CD19-negative memory plasma cells and polyfunctional 
CD4 memory T lymphocytes are found, which maintain longterm memories for systemic antigens, even when circulating memory T lymphocytes for those pathogens are no longer 
detectable.

S.A.05.2
A systemic B-cell memory response in non-immunized mice

S. Le Gallou, R. Fritzen, J. Weill, C. Reynaud; 
Institut Necker-Enfants Malades, INSERM U1151-CNRS UMR 8253, Faculté de Médecine Paris Descartes, Paris, France.

The AID-Cre-EYFP mouse (Dogan et al., 2009) allows the irreversible labeling of B-cells engaged in an immune response upon tamoxifen ingestion. We observed a systemic response 
in absence of any immunization, with EYFP+ B-cells detectable in Peyer’s patches, spleen and bone marrow up to 6 months after 2-weeks of tamoxifen labelling. Plasma cells and 
memory B-cells were present in spleen and bone marrow, with 80 % of the EYFP+ plasma cells being IgA+ and 70-80% of EYFP+ memory B-cells being IgM+. Both subsets had 
mutated Ig genes, with mutation frequencies 2-3 times higher in IgA+ than in IgM+ B-cells. The impact of the intestinal flora was assessed in germ-free animals. A large reduction in 
the memory and plasma cell IgA compartment was observed; the IgM response was slightly reduced but still present, but had almost no mutations. Hybridomas were generated for 
the spleen IgM memory subset, and harbored specificities against the commensal flora, as well as against a collection of human bacterial isolates. Sequencing of the different subsets 
revealed clonal relationships between Peyer’s patch EYFP+ memory B-cells and spleen IgM and IgA subsets, as well as with bone marrow plasma cells. BrdU labeling experiments and 
kinetic of germinal center EYFP+ B cells in Peyer’s patches suggested that the systemic compartment is constantly renewed from mucosal tissues, from a stable pool of EYFP+ B-cell 
clones. This population represents a new layer of pre-activated B-cells, generated through commensal activation and persisting through continuous replenishment, and ensuring a 
systemic control for bacterial infection.

S.A.06 Molecular Switches in Adaptive Immunity

S.A.06.1
The PI3K signalling switch in adaptive immunity: don’t forget to turn it off!

K. Okkenhaug; 
Babraham Institute, Cambridge, United Kingdom.

The PI3K signalling pathway is among the first that are activated following encounter by a B cell or T cell with antigen. PI3Kδ-deficient mice show defective humoral immune 
responses because of impaired B cell and T cell activation. Consequently, PI3Kδ inhibitors are in trials to treat autoimmune and inflammatory diseases and have been approved for 
the treatment of B cell malignancies. With any drug that targets the immune system, the risk of rendering the patients susceptible to infections needs to be considered. Surprisingly, 
PI3Kδ-deficient mice are resistant certain types of infections. Moreover, we have recently described human patients with an inherited activating mutation in the PIK3CD gene 
which encodes p110δ subunit of PI3Kδ and these patients show increased susceptibility to bacterial and viral infections. We have termed this “Activated PI3K-delta Syndrome” 
(APDS). A picture is therefore emerging which shows that in contrast to initial assumptions, PI3Kδ inhibitors may help boost immunity to some infections whereas increased PI3Kδ 
activity renders patients susceptible to infections. A clue to understanding how too much or too little PI3K activity can both result in immune suppression is that during immune cell 
differentiation, there are times when the PI3K switch needs to be turned on, others when it has to be turned off. Inability to do either leads to impaired immune function.

S.A.06.2
Molecular switches in memory B cell formation

J. Wienands, N. Engels; 
Institute of Cellular & Molecular Immunology, Georg-August-University Göttingen, Göttingen, Germany.

Activated B lymphocytes preserve their antigen experience by differentiating into various types of memory B cells. Two fundamental principles of memory B cells were described 
already decades ago. First, memory B cells instantly differentiate upon antigen recall into antibody-secreting plasma cells without a lag phase that is characteristic for primary 
antibody responses. Second, recall responses are dominated by memory B cells that bear an antigen receptor of the IgG class on their surface although IgM-positive memory 
populations exist as well. The molecular switches that discriminate primary from secondary B cell activation remained enigmatic. More recently, we uncovered an activation 
amplification module in the B cell antigen receptor (BCR) of class IgG. This signaling module, termed Immunoglobulin Tail Tyrosine (ITT) is located within the cytoplasmic segments 
of membrane-bound IgG molecules of all subtypes but absent in membrane-bound IgM. The presence of an ITT boosts B cell activation via phosphorylation-dependent recruitment 
of adaptor proteins and protein tyrosine kinases. Targeted disruption of the ITT in the mouse IgG1-BCR severely compromised IgG1 memory responses. Our data provide a first 
mechanism as to how B cells remember their cognate antigen, and consequently, why memory B cell responses are less dependent on T cell help than primary antibody responses.
(Supported by German Research Foundation, TRR130)

S.A.06.3
T cell signaling threshold switches and cancer therapeutic implications

N. Hermann-Kleiter, V. Klepsch, G. Baier; 
Translational Cell Genetics, Department for Pharmacology and Genetics, Medical University of Innsbruck, Innsbruck, Austria.

In the development of effective cancer immunotherapies in the last few years, blockade of immune checkpoints has emerged as key strategy. In contrast to cell surface molecules 
like CTLA-4 and PD-1, however, additional cancer therapeutic targets are located inside the effector immune cells as so-called “intracellular checkpoints”. The targeting of these 
alternative checkpoints in cancer immunotherapy with the ultimate goal to further strengthen the patient’s immune system are likely to extend the benefits of cancer immunotherapy 
in the near future.
A long this line, we have defined and validated the orphan nuclear receptor NR2F6 as an intracellular immune checkpoint in effector T cells. NR2F6 acts as a novel master switch of 
anti-tumor responses against both transplantable and spontaneous tumors relevant for human cancer. NR2F6 directly represses transcription of cytokine genes in T cells relevant 
for tumor cell rejection, such as IL-2, IFNgamma and TNFalpha. Thus, in the presence of NR2F6 effector T cell activation is limited within the tumor microenvironment. The exact 
molecular pathway by which NR2F6 impairs the transcriptional amplitude including all target genes of NR2F6 is currently under investigations.
Taken together, this defines NR2F6 as central checkpoint governing the amplitude of cancer immune surveillance. As consequence of our study, an approach has been initiated to 
identify low molecular weight compounds that selectively interfere with NR2F6 function in the clinic.
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S.B.05 Autoimmunity

S.B.05.2
T cell responses against neurons

R. Liblau; 
Inserm UMR 1043 - CNRS 5282, Toulouse, France.

The central nervous system (CNS) is confronted to a double challenge regarding its interactions with the immune system. On the one hand it should allow the immune system to fight 
invading pathogens and on the other it should prevent inflammatory damage given its vital functions and poorly regenerative capacity. A series of mechanisms, collectively referred to 
as ‘immune privilege’, ensures that immune reactions are kept minimal and are rapidly controlled within the CNS.
However, accumulating evidence show that T cells readily penetrate the brain and spinal cord parenchyma in numerous inflammatory, infectious or degenerative neurological 
diseases. The consequence for CNS resident cells, and more specifically for neurons, of their encounter with activated T cells is a question that we have addressed recently using 
experimental rodent models. I will present our efforts to understand how cytotoxic CD8 T cells and helper CD4 T cells can target neuronal antigens and thereby contribute to CNS 
tissue damage.
Intriguingly, some autoreactive T cells recognize several autoantigens but the functional significance of such ‘cross-reactivity’ is not fully understood. We have identified, in mice, 
autoreactive CD4 T cells recognizing both MOG and NF-M and have investigated their pathogenic contribution using animals deficient for one or the other self-antigens.
Shedding light on the mechanisms by which T cells promote CNS tissue damage may allow the design of more refined therapeutic strategies for immune-mediated neurological 
diseases, among which multiple sclerosis is the most frequent.

S.B.05.3
Behcet’s Disease: From autoimmunity to autoinflammation

A. Gül; 
Istanbul University, Istanbul Faculty of Medicine, Department of Internal Medicine, Division of Rheumatology, Istanbul, Turkey.

Behcet’s disease (BD) is an inflammatory disease of multifactorial origin, and it is characterized by recurrent self-limited attacks of oral and genital aphthous ulcers, uveitis, 
papulopustular and nodular skin lesions, arthritis, and less frequently venous thrombosis, arterial aneurysms and brainstem involvement. Genetic susceptibility plays a critical role in 
its pathogenesis; and HLA-B*51 provides the major contribution to the BD-phenotype. As a class I MHC molecule, HLA-B*51 has been claimed to induce a cytotoxic T cell response by 
presenting putative “Behcetogenic” peptides. However, no BD-specific pathogenic cytotoxic auto-reactivity documented so far. Genomewide association studies revealed pathogenic 
roles for several non-HLA gene polymorphisms, including those in ERAP1, which supports further interaction of HLA-B*51 and peptides processed in endoplasmic reticulum. In 
addition to a potential for an autoimmune response, peptide-HLA interactions have also been linked to protein folding problems, which may result in unfolded protein response and 
activation of innate immunity. In addition to its unique aspects, clinical manifestations and immune characteristics of BD share several features with rare hereditary and acquired 
autoinflammatory diseases, which manifest with prominent activation of innate immune response. Recently identified BD-associated non-HLA polymorphisms include those affecting 
the sensitivity to different inflammation triggers such as danger or pathogen-associated molecular patterns (TLR4, NOD2, MEFV) as well as polarization and control of immune 
response (IL10, IL23R, IL12A, STAT4, CCR1, etc.). Better understanding of molecular pathogenesis of BD with its autoimmune and autoinflammatory features is expected to lead 
development of more effective and safer treatment options for patients with refractory manifestations.

S.B.06 Stroma - Immune Interactions in Cancer and Inflammation

S.B.06.1
Stromal immune cell interaction

J. J. Koning1, A. P. Baptista2, R. M. Reijmers2, R. R. Roozendaal2, W. W. Unger2, G. Goverse2, T. V. Michurina3, J. M. M. den Haan2, G. Enikolopov3, R. E. Mebius2; 
1VU University Medical Center Molecular Cell Biology and Immunology, Amsterdam, Netherlands, 2VU University Medical Center Molecular Cell Biology and Immunology, Amsteram, 
Netherlands, 3Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, United States.

Lymph node stromal subsets organize specialized microenvironments in lymph nodes and shape immunity by inducing MHC-I-dependent deletion of self-reactive CD8+ T cells and 
MHC-II-dependent anergy of CD4+ T cells. During this talk I will shortly discuss our data regarding the origin of lymph node stromal cells. Furthermore, I will show our data that MHC-
II expression on lymph node stromal cells is additionally required for homeostatic maintenance of regulatory T cells (Tregs) and maintenance of immune quiescence. In the absence 
of MHC-II expression in lymph node transplants, i.e. on lymph node stromal cells, CD4+ as well as CD8+ T cells became activated, ultimately resulting in transplant rejection. MHC-II 
self-antigen presentation by lymph node stromal cells allowed the non-proliferative maintenance of antigen-specific Tregs and constrained antigen-specific immunity. Altogether, our 
results reveal a novel mechanism by which lymph node stromal cells regulate peripheral immunity.

S.B.06.2
The interplay between L-arginine metabolism and adoptive immunity in cancer

V. Bronte; 
Verona University Hospital, Verona, Italy.

The tumor environment comprises an ensemble of cell subsets belonging to the myeloid lineage that can either promote or contrast tumor development. By releasing soluble 
mediators, such as cytokines, interleukins, metabolites and growth factors, tumors fuel a reactive myelopoiesis, both at medullary and extra-medullary sites such as the spleen, 
which alters the steady state myeloid differentiation, pushing proliferation and expansion of myeloid elements with immunosuppressive and pro-tumoral functions. The presence 
and frequency of myeloid cell subsets in blood of tumor patients is often reported as a negative prognostic marker that correlates with the clinical outcome and response to therapy, 
comprising both conventional chemotherapy and immunotherapy. Myeloid cells use distinctive and redundant pathways to suppress the proliferation and effector functions of 
antigen-stimulated T lymphocytes, including the metabolism of the semi essential amino acid L-arginine. In fact, the inability of T lymphocytes to recognize and destroy tumor cells 
is in part due to the suppressive milieu molded by the two enzymes involved in L-arginine metabolism, arginase1 (ARG1) and nitric oxide sinthase 2 (NOS2). Individually and together 
ARG1 and NOS2 cause modifications directly on T cell signaling pathways, as well as indirectly, within the tumor microenvironment, by inducing post-translational changes in proteins 
required for T cell recruitment and activation. On the other hand, NO-producing cells can support cancer cell destruction and tumor regression. In fact, even though tumor-specific 
CD8+ T cells are negatively influenced by intra-tumoral L-arginine metabolism, they can license a subset of myeloid cells to aid tumor rejection, which depends on NOS2 induction and 
up-regulation as the result of the intra-tumor activation of the CD40-CD40L axis.

S.B.06.3
Immune sensing of fat tissue

F. M. Wensveen1, M. Šestan1, S. Valentić1, V. Jelenčić1, T. Turk Wensveen1, T. Wunderlich2, J. C. Bruening2, O. Mandelboim3, B. Polić1; 
1Faculty of Medicine, University of Rijeka, Rijeka, Croatia, 2Max Planck Institute for Metabolism Research, Cologne, Germany, 3Hebrew University, Jerusalem, Israel.

Obesity is an increasingly common health issue that predisposes people to metabolic disorders such as insulin resistance (IR), which can progress to diabetes mellitus type 2 (DM2). 
An important underlying cause of obesity-induced IR is chronic systemic inflammation derived from accumulating pro-inflammatory macrophages in visceral adipose tissue (VAT). 
Currently, it is unknown which signal impairs a homeostatic balance and initiates adipose tissue macrophage (ATM) activation in VAT. We find that a phenotypically distinct VAT-
resident NK cells provide a crucial link between obesity-induced adipose stress and ATM activation in VAT. Ligands for the NK cell- activating receptor NKp46/Ncr1 are expressed in 
human and mouse VAT. Feeding with high-fat diet causes up regulation of Ncr1-ligands on adipocytes, leading to localized activation and cellular increase of NK cells. IFNγ produced 
by these cells drives early pro-inflammatory macrophage differentiation and promotes obesity-induced insulin resistance. Lack of NK cells, Ncr1 or IFNγ prevents macrophage 
activation in VAT and greatly ameliorates glucose tolerance and insulin sensitivity. Therapeutic blocking of Ncr1-signaling forestalls ATM activation. Our study identifies NK cells as 
key regulators of macrophage polarization and insulin resistance in response to obesity-induced adipose stress. The NK-ATM axis therefore provides an attractive new target for early 
treatment of patients with metabolic syndrome to prevent progression to DM2.
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S.C.05 Innate Lymphocytes - Backstage or Centerstage

S.C.05.2
The Biology of Human ILC Populations

H. Spits, J. Bernink, S. Bal, X. Romero; 
Department of Cell Biology&Histology Academic Medical Center at the University of Amsterdam, Amsterdam, Netherlands.

Innate lymphoid cells are emerging as important regulators and effectors in innate immunity and tissue homeostasis. Three groups of ILC, ILC1, ILC2 and ILC3 have now been 
identified on the basis of cytokine production profiles, dependence on signature transcription factors and developmental pathways. ILC1 are defined by their dependence on Tbet and 
capacity to produce Interferon gamma, ILC2 that depend on GATA3 and produce IL-4, IL-5 and IL-13 and ILC3 that are RORgt dependent and produce IL-17 and/or IL-22. I will give an 
overview of our present knowledge of human ILC subsets and discuss data indicating that ILC2 and ILC3 are highly plastic and that ILC subsets can shuttle between different functional 
states dependent on environmental cues. I will also discuss the functional interactions of ILC with other hematopoietic cells in particular between class II MHC expressing ILC3 and T 
cells.

S.C.06 Inhibitory and Activating Receptors

S.C.06.1
Role of the CD94/NKG2C activating receptor in the adaptive-like human NK-cell response to cytomegalovirus

M. Lopez-Botet1,2, A. Muntasell2, C. Vilches3; 
1Univ. Pompeu Fabra, Barcelona, Spain, 2Hospital del Mar Medical Research Institute (IMIM), Barcelona, Spain, 3Instituto de Investigación Sanitaria Puerta de Hierro, Madrid, Spain.

Human Cytomegalovirus (HCMV) causes a highly prevalent and lifelong infection, with a multifaceted impact in human health. NK cells play an important role in the immune response 
to HCMV and the virus has reciprocally developed a variety of immune evasion strategies. We originally reported that HCMV infection promotes, to a variable degree in healthy 
individuals, a redistribution of the NK-cell receptor (NKR) repertoire which persists under steady-state conditions. Its hallmark is the expansion of a functionally mature NK-cell 
subset displaying high surface levels of the CD94/NKG2C activating receptor (NKG2Cbright), together with additional distinctive features. NKG2Cbright NK cells are particularly efficient 
in mediating cytokine production upon antibody-dependent activation via FcγR-IIIA (CD16). Such adaptation of host NK cells to HCMV infection, extensively confirmed in different 
settings, appears magnified in immunocompromised patients and influenced by NKG2C gene copy number. Recently, epigenetic changes associated to NK-cell differentiation in 
response to HCMV have been characterized, which downregulate the expression of FcRγ adaptor and other signalling molecules; moreover, the existence of additional NKG2C-
negative NK-cell subsets with adaptive-like features has been uncovered.
The mechanisms underlying the differentiation and proliferation of NKG2C+ NK cells, the basis for the individual differences in the magnitude of their expansion, and their precise 
role in anti-viral defence remain open issues. Moreover, the possibility that the impact of HCMV infection on the NK-cell compartment may exert a broader influence on immunity 
deserves attention.

S.C.06.2
Prevention of collateral damage by immune inhibitory receptors

L. Meyaard; 
UMC Utrecht, Utrecht, Netherlands.

The proper functioning of the immune system is based on a fine balance between activation and inhibition. Inhibitory immune receptors play a crucial role in this balance. Neutrophils 
are useful but also dangerous cells. They are essential to protect against invading pathogens but their activity can cause collateral tissue damage, also in non-infectious inflammatory 
conditions. Balancing neutrophil influx and function is essential to prevent excessive disease. Next to phagocytosis and degranulation, neutrophils fight bacteria through neutrophil 
extracellular traps (NETs), which arise from the release of the neutrophil’s nuclear content into the extracellular space and consist of decondensed DNA decorated with antimicrobial 
proteins.Despite the importance of NETs in host defense, NETs contribute to pathology. Directly, because the histones and antimicrobial compounds attached to the NETs have poor 
target specificity, which leads to the
damage of the surrounding tissues and. Indirectly, because NETs can be recognized by B cells which leads to the production of auto-antibodies, such as in systemic lupus 
erythematosus (SLE). Therefore, NET formation contributes to pathology in several diseases that involve tissue infiltration by neutrophils.
We studied inhibitory immune receptors as important negative regulators of human neutrophil influx and function. We show that ligation of such receptors prevents the pathogenic 
release of NETs in SLE and in bronchiolitis caused by pediatric respiratory syncytial virus (RSV) infection. Engagement of these inhibitory receptors dampens NET formation, but 
preserves phagocytosis and intracellular bacterial killing.
This opens up the interesting therapeutic opportunity of inhibiting collateral
damage by engagement of inhibitory immune receptors.

S.C.06.3
Sensing intracellular nucleic acids

V. Hornung; 
University Hospital, University of Bonn, Bonn, Germany.

A central function of our innate immune system is to sense microbial pathogens by the presence of their nucleic acid genomes or their transcriptional or replicative activity. In 
mammals, a receptor-based system is mainly responsible for the detection of “non-self” nucleic acids. In the past years tremendous progress has been made to identify host 
constituents that are required for this intricate task. With regard to the detection of RNA species, a picture is emerging that certain families of the toll-like receptor family (TLR-7, -8 
and -13) and the RIG-I like helicases (RIG-I and MDA5) respond to microbial RNA molecules. Moreover, TLR9 detects microbial DNA within the endolysosomal compartment. At the 
same time, the presence of intracellular DNA can also trigger potent innate immune responses, yet the relevant players in this field are only now becoming clear. In this talk an update 
is given on our latest progress on intracellular DNA sensing mechanisms of the innate immune system and its role in health and disease.

S.D.05 T Cell Mediated Immunotherapy

S.D.05.2
TCR engineered virus-specific T cells for treatment of high risk leukemia

M. H. M. Heemskerk; 
Department of Hematology, Leiden University Medical Center, Leiden, Netherlands.

Recently, we have started a clinical trial to treat patients with high risk acute leukemia with a donor-derived HA-1-TCR transduced virus-specific T-cell product as early as 8 weeks and 
14 weeks after allogeneic stem cell transplantation (allo-SCT). Donor derived Cytomegalovirus (CMV)- and Epstein Bar virus (EBV)-specific T-cells were isolated using Streptamer 
based CliniMACS selection, and subsequently transduced with the anti-leukemic HA-1-TCR and infused 10-12 days later. Based on the well-defined specificity this T-cell product is 
predicted to result in a selective Graft versus Leukemia (GvL) effect without Graft versus Host Disease (GvHD). Thus far 4 patients with high risk acute myeloid leukemia (AML) or 
acute lymphoblastic leukemia (ALL) are treated, and I will present the first data. Important study parameters are persistence of the TCR engineered T-cells , feasibility of generation of 
HA-1-TCR transduced virus-specific T-cells, and clinical outcome (GvL, GvHD).

S.D.06 Aging and the Immune System

S.D.06.1
Causes and Consequences of Cellular Immune Aging

V. Appay; 
INSERM, Paris, France.

Life expectancy in Europe has nearly doubled over the last century, however aging is associated with impaired vaccine efficacy and increased susceptibility to infectious and malignant 
diseases. This is most likely related to the decline of the immune system with age, or immunosenescence. A better understanding of the causes and consequences of immune aging 
is therefore a public health priority. Here, we have characterized cellular immune compartments in the elderly, exploring putative causes of their decline in relation to elevated 
inflammation and chronic viral infections, and studying potential consequences on cellular immune competence with advanced age.
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Elderly humans exhibit a skewed distribution of αβ T-cell, γδ T-cell as well as NK cell subsets, with increased proportions of highly differentiated old cells. Systemic and chronic 
inflammation emerges as a major driver of these alterations. Some of these immunological changes are in part related to CMV infection and the induction of strong CMV-specific 
cellular responses, independently of age. Old individuals display also an altered hematopoiesis and decreased lymphocyte replenishment associated with an exhaustion of primary 
immune resources (down to the level of hematopoietic progenitors). Although the naïve T-cell compartment undergoes increased homeostasis with old age, this is insufficient to 
sustain a quantitatively and qualitatively adequate naïve T-cell compartment in the elderly. Using an original in vitro assay to examine CD8+ T-cell priming efficacy in humans, we 
actually show that old individuals consistently mount impaired de novo CD8+ T-cell responses against a melanoma antigen, which likely reflects reduced pre-immune competence 
against cancer.
S.D.06.3
Functional immunosenescence of NK and T cells: relative impact of age and CMV infection

R. Solana1, A. Pera1, C. Campos1, S. Cantisan1, R. Tarazona2; 
1IMIBIC - Hospital Universitario Reina Sofia - Universidad de Cordoba, Cordoba, Spain, 2Immunology Unit. Universidad de Extremadura, Caceres, Spain.

Ageing is associated to a dysregulation of adaptive and innate immunity, a process referred to as immunosenescence. It includes age-associated changes in NK cell and T cell 
differentiation, phenotype and function. Cytomegalovirus (CMV) infection is associated with accelerated immunosenescence. Since CMV seropositivity increases with age, the relative 
contribution of ageing and CMV-infection to the alterations in the immune system in the elderly is still poorly understood. We have studied the phenotype and function of NK and T 
cells from young CMV-seronegative and CMV-seropositive healthy individuals and from CMV-seropositive elderly donors. The results show that both ageing and CMV seropositivity 
have a dramatic effect on different compartments of the immune system. CMV seropositivity in young individuals is associated with an expansion of CD57+ polyfunctional CD8 and 
CD4 T cells with phenotypic features of highly differentiated cells. CMV seropositivity is also associated with an expansion of CD57+NKG2C+CD56dim NK cells in young donors. Ageing 
is associated with a decreased percentage of naïve T cells and a decreased proportion of CD56bright immature NK cells. The proportion of CD57+ cells further increases in the CMV 
seropositive elderly donors compared with the young, although the functionality of these cells decreases. Taken together our results support the hypothesis that CMV infection in the 
young promotes the expansion of polyfunctional T and NK cells that might favour immune response against other pathogens. However, in old age, CMV chronic infection results in the 
accumulation of dysfunctional cytokine-producer cells, with features of senescent cells, that can contribute to inflamm-ageing.

WORKSHOPS

WS.A.12 Molecular & Cellular Control of CD8+ T Cells - Part 3

WS.A.12.1
Therapeutic deletion of IL-17 producing CD8+ T cells (Tc17) attenuates graft-versus-host disease without impairing anti-leukemic immunity

K. H. Gartlan1,2, K. A. Markey1, A. Varelias1,2, M. Bunting1, M. Koyama1, K. Lineburg1, G. Boyle1, M. Cheong1, S. Lane1, S. Olver1, N. Raffelt1, R. Kuns1, B. Teal1, K. MacDonald1, G. R. Hill1,3; 
1QIMR Berghofer, Brisbane, Australia, 2University of Queensland, Brisbane, Australia, 3Royal Brisbane & Womens Hospital, Brisbane, Australia.

Introduction: Donor T cell polarization is a critical factor influencing the severity and tissue distribution of graft-versus-host disease (GVHD) and the potency of graft-versus-leukaemia 
(GVL) effects after bone marrow transplantation. We have recently reported that G-CSF treatment promotes type-17 differentiation in both CD4+ and CD8+ T cells and that donor IL-
17A, predominantly from CD8+ T cells (Tc17), mediates fibrotic skin pathology manifesting late after transplant as scleroderma.
Methods and Results: To study Tc17 development and function we utilized the IL-17ACreRosa26-YFP ‘fate-mapping’ reporter mouse and observed that donor Tc17 cells differentiate 
early post allogeneic transplant and transition rapidly towards a Tc1-like phenotype. Tc17 differentiation is dependent upon IL-6, host-DC and is regulated by the presence of IFN-
gamma. Tc17 cells appear highly inflammatory, displaying considerable promiscuity in their transcriptional profile and inflammatory cytokine production. Furthermore, targeted 
deletion of Tc17 early post transplant was protective in a lethal model of acute GVHD. In contrast, Tc17 express only low levels of the CTL effector molecule Granzyme B and display 
strikingly poor GVL activity in vivo.
Conclusions: These data demonstrate that Tc17 differentiation is an early and highly plastic differentiation program, culminating in a poorly-cytolytic, inflammatory population that 
mediates GVHD without contributing to GVL. Thus, early therapeutic targeting of Tc17 development via IL-6 inhibition represents a highly attractive avenue for GVHD prevention.

WS.A.12.2
ADAP and SKAP55 regulate PD-1 expression in CD8+ cytotoxic T lymphocytes and the efficacy of anti-tumor immunotherapy

C. Li1,2, W. Li2, J. Xiao2,3, Q. Leng4, C. E. Rudd5, B. Wei1, H. Wang2; 
1Wuhan Institute of Virology,Chinese Academy of Sciences, Wuhan, China, 2Key Laboratory of Systems Biology, Institute of Biochemistry and Cell Biology Shanghai Institutes for Biological 
Sciences,Chinese Academy of Sciences, Shanghai, China, 3Shanghai Normal University, Shanghai, China, 4Institute Pasteur of Shanghai Chinese Academy of Sciences,, Shanghai, China, 
5Cambridge Institute of Medical Research, Cambridge, United Kingdom.

Introduction: PD-1 negatively regulates CD8+ cytotoxic T lymphocytes (CTL) cytotoxicity and anti-tumor immunity. However, it is not fully understood how PD-1expression on CD8+ 
CTL is regulated during anti-tumor immunotherapy.
Materials and Methods: In this study, we generated CD8+ CTLs from wild type or SKAP55, ADAP deficient mice, and detected their cytotoxicity in vitro or in vivo. We also evaluated 
the efficacy of DC-based anti-tumor therapy with the mice injected with E.G7 lymphoma or MO5 melanoma cells. We identified that the ADAP-SKAP55 signaling module reduced 
CD8+ CTL cytotoxicity and enhanced PD-1 expression in a Fyn-, Ca2+-, and NFATc1-dependent manner. In DC vaccine-based tumor prevention and therapeutic models, knockout of 
SKAP55 or ADAP showed a heightened protection from tumor formation or metastases in mice and reduced PD-1 expression in CD8+ effector cells. Interestingly, CTLA-4 levels and 
the percentages of tumor infiltrating CD4+Foxp3+ Tregs remained unchanged. Furthermore, adoptive transfer of SKAP55-deficient or ADAP-deficient CD8+ CTLs significantly blocked 
tumor growth and increased anti-tumor immunity. Pretreatment of wild-type CD8+ CTLs with the NFATc1 inhibitor CsA could also downregulate PD-1 expression and enhance anti-
tumor therapeutic efficacy.
Conclusions: Together, we propose that targeting the unrecognized ADAP-SKAP55-NFATc1-PD-1 pathway might increase efficacy of anti-tumor immunotherapy.
This work was supported by grants from WIV “One-Three-Five” Strategic Programs and the Ministry of Science and Technology of China (2012CB910800).

WS.A.12.3
Non-lytic degranulation of cytotoxic T lymphocytes as a mechanism of immune regulation

A. Kabanova, M. Bocchia, C. T. Baldari; 
University of Siena, Siena, Italy.

Suppressed functionality of the cytotoxic immune response has been proposed as one of the major causes for immune evasion in cancer, as exemplified by B cell chronic lymphocytic 
leukaemia. With the initial aim of studying the mechanism of such suppression, we observed that the resistance of leukemic B cells towards lysis by autologous effector CD8 T cells 
was associated with non-lytic degranulation of the effector cells. Surprisingly, under similar experimental conditions B cells from healthy donors were also found capable of inducing 
non-lytic degranulation of autologous CD8 T cells. Non-lytic degranulation was triggered by the T cell receptor, resulted in PKCθ accumulation and centrosome polarization at the 
immune synapse that were, however, followed by non-polarized exocytosis of the lytic granules. Peripheral dispersion of lytic granules was dependent on transport by a member of 
small GTPase of the Arf-like family, while their exocytosis was preceded by fusion with a Rab7/Rab27-positive secretory compartment. We propose that non-lytic degranulation of CD8 
T cells can represent a novel mechanism regulating cytotoxic immunity in health and disease according to which immunogenic targets interfere with immune synapse formation by 
perturbing late T cell polarization events.

WS.A.12.4
MicroRNA-155 overexpression augments acute anti-viral and anti-tumor CD8+ T cell responses

J. L. Hope1,2, E. Stelekati3, A. Fike2, C. Stairiker1,1, D. T. Gracias2,4, A. J. Carey2, J. A. Fraietta3, Y. M. Mueller1,2, P. D. Katsikis1,2; 
1Erasmus MC, Rotterdam, Netherlands, 2Drexel University College of Medicine, Philadelphia, PA, United States, 3University of Pennsylvania, Philadelphia, PA, United States, 4La Jolla 
Institute for Allergy and Immunology, La Jolla, CA, United States.

Introduction: MicroRNAs (miRNAs) are highly conserved small non-coding RNAs that play an essential role in regulating cellular processes. The high level of conservation highlights 
the importance of miRNAs. However, the regulatory role of microRNAs in generating effective CD8+ T cell (CTL) responses to viral infection and tumors is only now being elucidated.
Materials and Methods: Microarray miRNA expression profiling was performed to identify differentially expressed miRNAs between naïve and effector acute anti-viral CTL. Murine 
models of influenza virus, Listeria monocytogenes (Lm), and solid tumors are used to identify enhanced CTL responses following microRNA overexpression in CTL.
Results: Expression profiling identified differential expression of miRNAs in naïve and effector anti-viral CTL. In particular, miR-155 was significantly upregulated in effector CTL. 
Adoptively transferred miR-155-overexpressing CTL demonstrate a greater than 2-fold increase in the absolute number of anti-viral CTL in the lungs of infected animals when 
compared to control CTL at days 8 and 10 post-influenza infection. Interestingly, a significant number of donor miR-155 overexpressing CTL demonstrate IFNγ- and TNFα-production 
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and CD107a-expression ex vivo. Preliminary studies suggest that overexpression of miR-155 in CTL skews cells towards an effector memory phenotype and may enhance cytotoxicity. 
Upon secondary infection with Lm, we observe enhanced clearance in miR-155 overexpressing recipient mice. Further, when miR-155 overexpressing CTL are adoptively transferred 
into tumor-bearing mice, we observe a significant decrease in tumor growth.
Conclusions: These data identified unique miRNA expression profiles of effector CTL and suggest that overexpression of miR-155 augments acute and memory effector CTL responses.

WS.A.12.5
Interferon-γ regulates CD8+ memory T cell differentiation and survival in response to weak but not strong TCR signals

D. Stoycheva1,2, T. Schüler1,2; 
1Institute of Molecular and Clinical Immunology, Medical Faculty, Otto-von-Guericke University, Magdeburg, Germany, 2Institute of Immunology, Charité-Universitaetsmedizin Berlin, Berlin, 
Germany.

In response to primary antigen contact, naïve mouse CD8+ T cells (TN) undergo clonal expansion and differentiate into effector T cells (TE). After pathogen clearance, most TE die and 
only a small number of memory T cell precursors (TMP) survive to form a pool of long-lived memory T cells (TM). Although high- and low-affinity CD8+ T cell clones are recruited into the 
primary response, the TM pool consists mainly of high-affinity clones. Whether the more efficient expansion of high-affinity clones and/or cell-intrinsic processes exclude low-affinity 
T cells from the TM pool remains unclear. Here we show that the lack of Interferon-γ receptor (IFN-γ) signaling in CD8+ T cells promotes TM formation in response to weak, but not 
strong, T cell receptor (TCR) agonists. The IFN-γ-sensitive accumulation of TM correlates with reduced mTOR activation and the accumulation of long-lived CD62LhiBcl-2hiEomeshi TMP. 
Reconstitution of mTOR or IFN-γR signaling is sufficient to block this process. Hence, our data suggest that IFN-γR signaling actively blocks the formation of TMP responding to weak 
TCR agonists thereby promoting the accumulation of high-affinity T cells finally dominating the TM pool.

WS.A.12.6
The immune adaptor ADAP regulates reciprocal TGF-beta1-integrin crosstalk to protect from influenza virus infection

C. Li1, S. Jiao1, G. Wang2, Y. Gao1, C. Liu1, X. He2, B. Wei3, B. Wei3, H. Chen2, H. Wang1; 
1Shanghai Institute of Biochemistry and Cell Biology, Chinese Academy of Sciences, Shanghai, China, 2Harbin Veterinary Research Institute, Chinese Academy of Agricultural Science, Harbin, 
China, 3Wuhan Institute of Virology, Chinese Academy of Sciences, Wuhan, China.

Highly pathogenic avian influenza (HPAI, such as H5N1) infection causes severe cytokine storm and fatal respiratory immunopathogenesis in human and animal. Although TGF-beta1 
and the integrin CD103 expression in CD8+ T cells play protective role against H5N1 virus infection, it is not fully understood which key signaling proteins control the TGF-beta1-
integrin crosstalk in CD8+ T cells to protect from H5N1 virus infection.
This study showed that ADAP (Adhesion and Degranulation-promoting Adapter Protein) formed a complex with TRAF6 and TAK1 in CD8+ T cells and activated SMAD3 to increase 
autocrine TGF-beta1 production. Further, TGF-beta1 induced CD103 expression via an ADAP-, TRAF6- and SMAD3-dependent manner. In response to avian influenza virus infection 
(i.e. H5N1 or H1N1), lung infiltrating ADAP-/- CD8+ T cells significantly reduced the expression levels of TGF-beta1, CD103 and VLA-1. ADAP-/- mice as well as Rag1-/- mice receiving 
ADAP-/- T cells enhanced mortality with significant higher levels of inflammatory cytokines and chemokines in lungs.
Together, we have demonstrated that ADAP regulates TGF-beta1 production and TGF-beta1-induced CD103 expression in CD8+ T cells via the TβRI-TRAF6-TAK1-SMAD3 pathway and 
protects from influenza virus infection.

WS.A.13 Lymphocyte Subsets - Part 2

WS.A.13.1
Establishment of a novel mouse model to study IL-7-driven immune deviation in vivo

M. Schreiber1,2, A. Hommel1,2, K. Anastassiadis3, E. Bonifacio1,2, K. Kretschmer1,2; 
1CRTD / DFG-Center for Regenerative Therapies TU Dresden, Dresden, Germany, 2Paul Langerhans Institute Dresden of Helmholtz Center Munich, Dresden, Germany, 3BIOTEC TU Dresden, 
Dresden, Germany.

Interleukin 7 (IL-7) is a cytokine predominantly produced by stromal cells in primary and secondary lymphoid organs. It is of central importance to development and homeostasis 
of the adaptive immune system. The IL-7 pathway has been suggested to play an important role in autoimmune T cell-mediated loss of insulin-producing beta-cells following islet 
transplantation in Type-1-Diabetes and may represent a promising therapeutic target in cell replacement therapies. However, an experimental in vivo model to formally demonstrate 
this important role of IL-7 and to define the mechanisms involved, as well as strategies to prevent this process, has not been available yet.
Here, we report on the generation of transgenic mice carrying a tetracycline inducible IL-7 expression cassette, which allows the temporally controlled induction of IL-7 by 
Dexamethasone and Doxycycline. Systemically increased IL-7 expression levels were measured in the serum and the effect of IL-7 hyper-expression was examined in 4-week-old and 
16-week-old mice. To provide in depth phenotyping of lymphocyte development and accumulation, primary and secondary lymphoid organs were analyzed by flow cytometry. Upon 
treatment with Dexamethasone/Doxycycline, both percentages and numbers of IL-7 receptor-expressing cell populations were increased, correlating with enhanced IL-7 serum levels, 
e.g. the B220+cKit+Pro/Pre-B-I compartment in the bone marrow and naïve and memory-type T cells, as compared to appropriate controls. Altogether, our findings indicate that 
inducibly expressed IL-7 is functionally active in this novel model, which provides the possibility to study the impact of IL-7 hyper-expression in experimental settings of autoimmune 
diabetes, including islet engraftment in autoimmune and alloimmune models.

WS.A.13.2
CD28 expression is required after T cell priming for helper T cell responses and protective immunity to infection

M. A. Linterman1, A. E. Denton2, D. Diverkar2, S. Clare3, G. Dougan3, M. Espeli4, K. G. Smith2; 
1Babraham Institute, Cambridge, United Kingdom, 2Cambridge Institute for Medical Research, Cambridge, United Kingdom, 3Wellcome Trust Sanger Institute, Cambridge, United Kingdom, 
4LabEx LERMIT, Clamart, France.

The costimulatory molecule CD28 is essential for activation of helper T cells. Despite this critical role, it is not known whether CD28 has functions in maintaining T cell responses 
following activation. To determine the role for CD28 after T cell priming we generated a strain of mice where CD28 is removed from CD4+ T cells after priming. We show that 
continued CD28 expression is important for effector CD4+ T cells following infection; maintained CD28 is required for the expansion of T helper type 1 cells, and for the differentiation 
and maintenance of T follicular helper cells during viral infection. Persistent CD28 is also required for clearance of the bacterium Citrobacter rodentium from the gastrointestinal tract. 
Together, this study demonstrates that CD28 persistence is required for helper T cell polarization in response to infection, describing a novel function for CD28 that is distinct from its 
role in T cell priming.

WS.A.13.3
Direct and indirect induction of  T helper cell differentiation by Notch

C. Helbig, D. Amsen; 
St. Sanquin Blood Supply Foundation, Amsterdam, Netherlands.

T helper (Th)1, Th2 and Th17 are major T helper cell subsets, which regulate immunity to intracellular organisms, parasites and fungi, respectively. Notch has been implicated in 
differentiation of all these lineages, but how one and the same pathway can regulate such diverse fates is not known. Here we combine an in vitro system employing Notch ligands 
with genetic models to probe the involvement of various signaling components. Furthermore, we verify the importance of alternative Th cell differentiation in an autoimmune model. 
We show that the Notch ligand Delta-like 4 (DLL4) induces differentiation of Th1 cells independently of the canonical IL12/Stat4 pathway. Notch1 and Notch2 as well as the canonical 
Notch effector RBPJ are involved in this alternative Th1 cell differentiation mechanism. Optimal IFNγ induction by DLL4 requires autocrine feedback initiated by the early induction of 
IFNγ and its receptor. We identified conserved RBPJ binding sites in regulatory regions of the IFNγ as well as the IFNγr1 locus, suggesting direct transcriptional regulation by Notch. 
Interestingly, activation of Notch also induces expression of receptors for other cytokines, which promote differentiation of alternative Th lineages. Correspondingly, Notch sensitizes 
CD4+ T cells to those cytokines. The importance of Notch signaling in alternative Th cell differentiation is underlined by our finding that pathological responses in mice lacking Tregs 
are reduced. Our results show that Notch serves as a general enabler of T helper cell differentiation and that the ultimate direction of differentiation depends on the cytokines present 
in the microenvironment.



402 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ednesday

WS.A.13.4
Sialyl Lewis x (CD15s) identifies highly differentiated and most suppressive Foxp3high regulatory T cells in humans

M. Miyara1, N. Warner2, R. Kannagi3, S. Sakaguchi4, G. Gorochov5; 
1AP-HP, Groupement Hospitalier Pitié-Salpêtrière, Département d’immunologie, Paris, France, 2Becton-Dickinson, San Diego, CA, United States, 3Research Complex for Medical Frontiers, 
Aichi Medical University, Nagakute, Japan, 4Experimental immunology, Immunology Frontier Research Center, Osaka University., Suita, Japan, 5Sorbonne Universités, UPMC Univ Paris 06, 
CR7, CIMI-Paris, F-75013, Paris, Paris, France.

Human FoxP3-expressing CD4+ T cells are heterogeneous in function, and markers that enable their separation into suppressive Treg cells and non-suppressive effector T cells, are 
therefore required. Using a panel of 323 monoclonal antibodies reactive with human T cells we have searched for novel Treg-specific surface markers. We show that expression of the 
CD15s ligand for selectins (involved in tissue migration and also referred to as sialyl Lewis x), is highly specific for activated, terminally differentiated and most suppressive FoxP3high 
Treg cells. Compared to other FoxP3+ T cells, highly suppressive FoxP3high Treg cells indeed specifically upregulate fucosyltransferase 7, which is required for CD15s synthesis. 
The glucidic nature of this antigen likely explains why it was not identified in previous transcriptomic studies. We show that CD15s is instrumental in the phenotypic analysis of 
FoxP3+CD4+ T cells in healthy and disease states such as lupus and sarcoidosis. This definition also enables a more precise control of immune responses by targeting CD15s-expressing 
Treg cells only, instead of whole FoxP3+ T cells. We for instance confirmed that CD15s depletion was sufficient to evoke or enhance in vitro immune responses of peripheral blood 
mononuclear cells against tumor or viral antigens. Our results indicate that CD15s is a useful activated/effector Treg cell surface marker to assess and manipulate Treg-mediated 
suppression in various clinical settings.

WS.A.13.5
A critical neutrophil-γδT cell axis in host response to respiratory bacterial infection

M. Hassane1, J. Fontaine1, E. Patin1, R. Porte1, I. Prinz2, B. Ryffel3, J. Sirard1, C. Faveeuw1, F. Trottein1, C. Paget1; 
1INSERM U1019, Lille, France, 2Institute of Immunology, Hannover Medical School, Hannover, Germany, 3Experimental and Molecular Immunology and Neurogenetics, Orléans, France.

The host innate immune response in the lungs requires the rapid establishment of a complex cellular and molecular networking that allows the containment and clearance of 
pathogens during respiratory infections. Both neutrophils and γδT cells are central players in the host response to mucosal infections. Using a model of invasive pneumococcal 
disease, we illustrated a protective role for interleukin-17A in controlling neutrophil recruitment and bacterial loads. We defined γδT cells, especially the pulmonary resident CD3bright 
Vγ6/Vδ1+ subset, as the primary source of IL-17A following Streptococcus pneumoniae infection. Using gene-targeted mice, we demonstrated that γδT cells largely contributed to 
neutrophilia and to the control of the pathology. Furthermore, we now defined a second and unexpected role for neutrophils as accessory cells in IL-17A production by γδT cells as well 
as their own recruitment via IL-1β secretion. IL-1β secretion by TNFR1+ neutrophils was dependent on TNF-α for priming and bacterial-derived pneumolysin. This report thus brings to 
light a key neutrophil/γδT cell axis in the development of the innate immune response to respiratory bacterial infection.

WS.A.13.6
How many TCR clonotypes does a body maintain?

G. Lythe1, C. Molina Paris1, R. Callard2, R. Hoare2; 
1University of Leeds, Leeds, United Kingdom, 2University College London, Leeds, United Kingdom.

The number of cells of one clonotype is an integer that increases or decreases by one cell at a time, starting when it is released from the thymus to the periphery, and ending with 
extinction. We present a stochastic model of naive T-cell homeostasis based on competition between large numbers of cell species, or clonotypes, each with a unique recognition 
profile in the environment of self-pMHC stimuli. Thymic activity is included by the release of new clonotypes that compete in the pool of pre-established ones. Our point of view is 
to consider the stochastic dynamics of the number of T cells of one clonotype as a function of time, which increases or decreases according to the rates of cell division and death. By 
considering distributions of times to clonal extinction, we give estimates of clonal sizes, and hence diversity, in adult mice and humans. With the estimate that the ratio of thymic 
production to peripheral division of naive CD4+ T cells is four percent, our model predicts that the number of distinct clonotypes in the human body is nine percent of the total number 
of naive CD4+ T cells.

WS.A.14 T Cell Mediated Control of GC Reactions

WS.A.14.1
T follicular helper cell-independent generation of bone marrow-resident resting memory T helper cells

S. Hojyo, J. Sarkander, K. Tokoyoda; 
Deutsches Rheuma-Forschungszentrum, Berlin, Germany.

Upon antigen exposure, some activated CD4 T cells differentiate into T follicular helper (Tfh) cells which can help B cells to provide high-affinity antibodies. Eventually, the immune 
reaction generates memory T helper (Th) cells which can induce strong and rapid memory responses against the previously-encountered antigens. We have so far demonstrated that 
~90 % of memory Th cells are established by the relocation of some activated CD4 T cells in secondary lymphoid organs (SLOs) into the bone marrow (BM) in a CD49b (integrin alpha 
2)-dependent fashion. The memory cells reside and rest on IL-7-expressing stromal cells in the BM, highly expressing Ly-6C molecule. However, it remains unclear which population 
of activated CD4 T cells provides the BM-resident resting memory Th cells. In some mouse models lacking B cells, antigen-specific CD4 T cells in the spleen failed to differentiate into 
Tfh cells, but instead more dominantly relocated to the BM than those in B cell-sufficient mice. Intriguingly, more CD49b+Ly-6C+ and T-bet+ activated CD4 T cells were detected in the 
spleen of B cell-deficient hosts than normal mice. Moreover, a loss of T-bet led to the remarkable reduction of antigen-specific CD49b+Ly-6C+ activated CD4 T cell population in the 
early phase of an immune response (on days 4 to 8). Here we show that the resting memory Th cells are T-bet-dependently generated from activated CD49b+Ly-6C+ CD4 T cells in SLOs 
in a Tfh cell-independent manner, and discuss a new concept on independent differentiation machineries for effector and memory cells.

WS.A.14.2
Distinct T helper cell dependence of memory B cell proliferation versus plasma cell differentiation

F. Zabel1, A. Fettelschoss1, P. Johansen2, T. M. Kündig2, M. F. Bachmann3,1; 
1University Hospital Zurich, Schlieren/Zurich, Switzerland, 2University Hospital Zurich, Zurich, Switzerland, 3The Jenner Institute, University of Oxford, Oxford, United Kingdom.

Most vaccines aim the induction of abundant and neutralizing antibodies and long-lived memory B cells (MBCs), which mediate protection upon re-infection. Several MBC subclasses 
with distinct functions exist of which the most effective is the class-switched (CS) MBC population rapidly differentiating into secondary plasma cells (PCs) producing vast amounts 
of high-affine antibodies (Abs) during re-challenges. In our findings performing mice experiments with virus-like particles (VLPs), the proliferative potential of this MBC population 
is limited and they fail to enter germinal center reactions. Here, we evaluated the T helper cell dependence of such MBC responses. We transferred MBCs into several hosts globally 
deficient in CD4+ T helper cells (MHCII deficient), or specifically lacking CD40L or follicular T helper cells (IL-21R KO), and observed distinct T helper cell dependence of MBC 
proliferation vs. PC differentiation. Global absence of T helper cells resulted in strongly reduced IgG responses, PC differentiation and MBC proliferation. Absence of follicular T helper 
cells also lead to a strongly reduced MBC proliferation but differentiation into antibody forming cells (AFCs) was essentially normal. Interestingly, however, the Ab production per 
PC was decreased compared to secondary PCs induced in WT mice. Lack of CD40L resulted in an intermediate phenotype. Hence, MBC proliferation showed strongest T helper cell 
dependence, followed by the induction of fully mature secondary PCs while induction of PCs with a reduced potential to produce Abs showed limited dependence on CD40L and 
follicular T helper cells and was only strongly affected in global absence of T helper cells.

WS.A.14.3
TSLP-activated dendritic cells induce T follicular helper cell differentiation through OX40-ligand

C. Trichot1, L. Pattarini1, S. Bogiatzi2, M. Grandclaudon1, M. Durand1, T. Hori3, V. Soumelis1; 
1Institut Curie, Paris, France, 2University Hospitals of Geneva, Geneva, Switzerland, 3Ritsumeikan University, Kyoto, Japan.

T follicular helper cells (Tfh) are implicated in various pathological conditions, such as infection, cancer, and allergy, many of which are characterized by Th2-environments. While the 
Th1-polarizing-cytokine IL-12 has been shown to promote human Tfh cell development, the Th2-driving-cytokine IL-4 is an inhibitor of Tfh polarization in human. How Tfh cells can 
differentiate in Th2-skewed pathologies, independently from IL-4, is unknown. We investigated the role of the epithelial-derived cytokine thymic stromal lymphopoietin (TSLP), which 
induces inflammatory Th2 cells, in Tfh development. We show that dendritic cells (DC), activated by TSLP, promoted Tfh differentiation from human naive CD4 T cells. We identified 
a novel population, distinct from Th2 cells, expressing IL-21 and TNF-α, but not IL-4. TSLP-induced Tfh cells expressed CXCR5, CXCL13, ICOS, PD1 and Bcl6, all being key features of 
Tfh cells. TSLP-activated DC also stimulated memory Tfh cells to produce IL-21 and CXCL13. Mechanistically, TSLP-induced Tfh differentiation depended on OX40-ligand, but not on 
ICOS-ligand. Our results define a novel pathway leading to Tfh differentiation, and explain how Tfh differentiation can occur in Th2 dominated pathologies. Pharmacological targeting 
of TSLP may represent a new way to manipulate Tfh responses in disease.
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WS.A.14.4
Uncovering the mechanism of IL-21 signalling in the germinal centre response to T-dependent antigen

C. Jandl1,2, S. M. Liu1, C. Loetsch1,2, J. Warren1, C. King1,2; 
1Garvan Institute of Medical Research, Darlinghurst, Australia, 2St.Vincents Clinical School, Faculty of Medicine, University of New South Wales, Sydney, Australia.

T follicular helper (Tfh) cells play a fundamental role in the germinal centre (GC) reaction to T-dependent antigen and are essential for the production of class-switched, high-affinity 
antibody. The influence of cytokine growth factors, such as interleukin-21 (IL-21), on the development and survival of Tfh cells has been well documented. However, the signalling 
events downstream of IL-21 receptor ligation critical for Tfh cell differentiation remain unknown. In recent years, there has been growing interest in proteins of the signal transducer 
and activator of transcription (STAT) family and the contributions of distinct STAT proteins on the transcription of genes influencing the differentiation and function of T helper cells.
This study investigated the importance of IL-21:IL-21R mediated activation of STAT proteins on Tfh cells and their FoxP3-expressing T follicular regulatory (Tfr) counterparts. To this 
end, we analysed the effect of a damaging point mutation in the cytoplasmic tail of the IL-21 receptor (Il21rSTAT mice) on the humoral immune response. In response to IL-21 in 
vitro, Il21rSTAT lymphocytes exhibited diminished STAT1 phosphorylation whereas STAT3 signalling appeared intact. This relatively minor effect on signalling resulted in a decreased 
GC reaction to T-dependent antigen, with a T cell intrinsic reduction in Tfh cells as well as a B cell extrinsic reduction in both GC B cell and IgG1+ class-switched B cells. By contrast, 
immunised Il21rSTAT mice exhibited increased numbers of Tfr cells. Thus IL-21-mediated STAT1 activation influences T follicular cell fate, increasing the ratio of Tfh:Tfr cells and 
thereby ensuring a robust humoral immune response.

WS.A.14.5
ICOS maintains the T follicular helper cell phenotype by downregulating Krüppel-like factor 2

A. Lahmann1,2, J. P. Weber1,2, F. Fuhrmann1,2, R. K. Feist1,2, M. S. Al Baz1,2, L. Gentz1,2, D. Vu Van1,2, H. W. Mages2, C. Haftmann1, R. Riedel1, W. Schuh3, R. A. Kroczek2, A. Radbruch1, M. 
Mashregi1, A. Hutloff1,2; 
1German Rheumatism Research Center, Berlin, Germany, 2Robert-Koch-Institut, Berlin, Germany, 3University of Erlangen-Nürnberg, Erlangen, Germany.

T follicular helper (TFH) cells are the T cell subset providing help to antigen-specific B cells during the germinal center (GC) response and are the prerequisite for the generation of 
high-affinity memory B cells and plasma cells. While the induction of the TFH phenotype is now relatively well defined, factors which maintain the phenotype of already differentiated 
TFH cells and the ongoing GC response are still unknown, although this effector phase is of upmost importance from a clinical point of view.
Here we show that the costimulators CD28 and ICOS play exclusive roles at different stages of TFH cell development. Whereas CD28 regulated early expression of the master 
transcription factor Bcl-6, ICOS costimulation was essential to maintain the phenotype at late stages of the immune response. Gene expression arrays revealed the novel TFH 
transcription factor Klf2 as the major downstream target of ICOS in TFH cells. ICOS costimulation suppressed Klf2 expression via the Foxo1 pathway. Klf2 directly bound to the genes 
for Cxcr5, Ccr7, Psgl-1, and S1pr1, and low levels of Klf2 were essential to maintain this typical TFH homing receptor pattern. Blocking ICOS resulted in relocation of fully developed 
TFH cells back to the T cell zone and reversion of their phenotype to non-TFH effector cells, which ultimately resulted in breakdown of the germinal center response.
Our study describes for the first time the exclusive role of ICOS and its downstream signaling in the maintenance of TFH cells by controlling their anatomical localization in the B cell 
follicle.

WS.A.14.6
Follicular regulatory T cells control humoral autoimmunity when NFAT2 overcomes Blimp1-mediated CXCR5 suppression

M. Vaeth1, A. Koenig1, G. Müller2, D. Stauss2, L. Dietz1, S. Klein-Hessling1, E. Serfling1, M. Lipp2, I. Berberich3, F. Berberich-Siebelt1; 
1Institute of Pathology at the University of Wuerzburg, Wuerzburg, Germany, 2Department of Tumor Genetics and Immunogenetics, Max-Delbruck-Center for Molecular Medicine (MDC), 
Berlin, Germany, 3Institute for Virology and Immunobiology, University of Wuerzburg, Wuerzburg, Germany.

Introduction: Germinal center reactions are controlled by regulatory T cells in a newly defined developmental stage, accordingly named follicular regulatory T cells (TFR). Like 
CD4+CXCR5+ follicular helper T (TFH) cells, CD4+CXCR5+Foxp3+ TFR cells express high levels of the transcription factor NFAT2. This prompted us to investigate the role of NFAT2 in 
follicular T cells.
Materials and Methods: Nfat2fl/fl x Cd4cre, Prdm1fl/fl x Cd4cre, and Nfat2fl/fl x Prdm1fl/fl x Cd4cre mice as well as Rag1-/- mice with adoptively transferred B and T cells (some 
lentivirally transduced) were immunized in various ways. Gene expression profiling was performed by microarrays and qRT-PCR. Flow cytometry, immunofluorescence, and 
immunohistochemistry revealed differential protein expression. Finally, techniques like chromatin immune precipitation, electromobility shift assays, and reporter assays helped to 
define the underlying molecular mechanism.
Results: Ablation of NFAT2 in T cells caused an augmented GC reaction upon immunization. This was due to impaired homing of TFR cells to B cell follicles. Specifically, NFAT2-deficient 
TFR-cells could not upregulate the homing receptor CXCR5. In Foxp3+ Treg cells, Blimp1 repressed Cxcr5 unless it could recruit NFAT2 and cooperate with it for transactivation of Cxcr5. 
The physiological relevance for humoral (auto-) immunity was corroborated by exacerbated lupus-like disease in the presence of NFAT2-deficient TFR cells.
Conclusion: Although NFAT proteins are dispensable for Foxp3 expression and general suppressive capacities of Treg cells, TFR cells specifically require NFAT2 for the control of 
germinal center reactions.

WS.A.15 Treg Function / Biology

WS.A.15.1
Deciphering the epigenetic and transcription-factor based control of the Foxp3 gene promoter

M. Delacher1, M. M. Barra1, A. Kazakov1, D. Kägebein1, A. Breiling2, K. Eichelbaum3, Y. Herzig4, M. Czeh5, F. Rosenbauer5, F. Lyko2, J. Krijgsveld3, J. Abramson4, M. Feuerer1; 
1German Cancer Research Center, Tumor Immunology Division, Research Group Immune Tolerance, Heidelberg, Germany, 2German Cancer Research Center, Division of Epigenetics, 
Heidelberg, Germany, 3European Molecular Biology Laboratory, Genome Biology Unit, Heidelberg, Germany, 4Weizmann Institute of Science, Department of Immunology, Rehovot, Israel, 
5Westfälische Wilhelms-Universität Münster, Laboratory of Molecular Stem Cell Biology, Münster, Germany.

Foxp3 is the hallmark transcription factor (TF) delineating regulatory T cells (Tregs). It is initially expressed during thymic Treg differentiation, but can also be induced in Foxp3-
negative CD4+ T cells (Tconv) through stimulation of the T-cell receptor (TCR) and TGF-β. The regulation of Foxp3 gene induction and maintained expression is currently not fully 
understood. Importantly, inhibition of the TCR-dependent induction of Foxp3 in Tconv cells remains elusive. The EL4 T-cell line resists induction of Foxp3 expression by any stimuli. 
To identify Foxp3-repressing transcription factors in these cells, we analyzed the Foxp3 promoter using an inverted ChIP approach. This novel method uses unbiased quantitative 
proteomics to identify proteins binding to a DNA sequence of interest. We identified binding partners to the Foxp3 promoter region, and validated potential Foxp3-regulating TF via 
luciferase-based screens. Finally, we investigated the effects of over-expression of these candidate TFs in TCR-stimulated T cells.
Additionally, we identified several CG-rich regions adjacent to the Foxp3 promoter. We investigated the methylation status of these CG-dinucleotides in thymic Treg precursors, 
mature circulating Tregs, and in-vitro induced Tregs. We validated already-described Treg-specific demethylated regions and identified novel regions specifically demethylated in 
Foxp3-expressing Tregs. Analyzing these CG-rich regions in Dnmt1-hypomorphic mice, we found that the Treg-specific demethylation patterns were conserved, indicating their 
importance for Foxp3 expression and Treg identity.
In summary, we investigated both transcription factor and epigenetic silencing mechanisms at the Foxp3 promoter. This will lead to a deeper mechanistic understanding of Foxp3 
gene regulation, potentially enabling new therapeutic intervention strategies.

WS.A.15.2
Enhanced Foxo-1 and Foxp3 mRNA expression in poly(ADP-ribose)polymerase-1 (PARP-1) deficient mice

F. Novelli, C. Pioli; 
ENEA, Laboratory of Radiation Biology and Biomedicine, Rome, Italy.

Regulatory T cells (Treg) require Foxp3 expression for their differentiation. However, Foxp3 is not sufficient to sustain all Treg features and Foxo-1, which induces Foxp3 expression 
and targets other Treg signature genes, is also required to maintain tolerance. Poly(ADP-ribose)polymerase-1 (PARP-1) plays a relevant role in inflammatory/immune responses by 
affecting leukocytes activation and differentiation. We have found that PARP-1KO mice have increased numbers of regulatory CD4+CD25+/Foxp3+ T cells in central and peripheral 
lymphatic organs compared with WT controls. Naturally occurring Treg cells in PARP-1KO mice display normal phenotype and functions. Indeed PARP-1KO Treg cells inhibited 
proliferation and cytokine production in freshly isolated CD4+CD25-, and in Th1- and Th2-polarized cells as efficiently as WT Treg cells. Moreover, PARP-1KO Treg cells also controlled 
the graft versus host response in a MHC-mismatched model. In vitro results showed that PARP-1 gene knock down allowed a higher Foxp3 mRNA expression (in a TGFβ1 dependent 
manner) and a higher conversion rate of naïve CD4 cells to Foxp3+ inducible Treg cells (iTreg). We also found that Foxo-1 mRNA expression was affected by PARP-1. Interestingly, CD3/
CD28/(TGFβ1) costimulation led to opposite effects in PARP-1KO vs. WT cells, the level of Foxo-1 expression being increased in the former. PARP-1KO iTreg displayed features similar 
to WT cells, being anergic in vitro and having a similar phenotype. In conclusion, our findings showed that PARP-1 affects Treg cell differentiation contributing to the regulation of 
Foxp3 and Foxo-1 mRNA expression.
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WS.A.15.3
Role of NF-kB in the biology of FoxP3+ regulatory T cells at steady state and during inflammation

E. Ronin1, A. Rouers1, C. Pouchy1, S. Grégoire1, B. Zaragoza1, A. Burlion1, F. Weih2, A. Baeyens3, B. Salomon1; 
1Centre d’Immunologie et des Maladies infectieuses, Paris, France, 2Leibniz Institute for Age Research, Jena, Germany, 3New York University Hospital/Medical Center, New York City, NY, 
United States.

Introduction: FoxP3+CD4+ regulatory T cells (Tregs) play a major role in the homeostasis of the immune system and the prevention of autoimmune and inflammatory diseases. Treg-
mediated suppression of autoimmune diseases takes place in an inflamed environment. It is thus critical to analyze the impact of inflammation on their biology. We recently showed 
that TNFα released during inflammation promotes in vivo Treg expansion and suppressive activity. Because TNFα triggers NF-κB signaling, we have started to study the role of this 
pathway in Treg biology at steady state and during inflammation.
Methods: There are two NF-κB signaling pathways: the canonical and the non-canonical pathways that involve RelA and RelB subunits, respectively. To assess the role of NF-kB in Treg 
biology, we generated conditional knock-out mice for RelA or RelB only in Tregs by crossing FoxP3CRE mice with RelA or RelB floxed mice.
Results: FoxP3CRE RelAlox/lox mice develop at the age of 6-7 weeks a spontaneous autoimmune syndrome with skin lesions resembling the ones of scurfy mice and T cell infiltration. Their 
lymph nodes draining the skin are highly inflamed with increased proportion of Tregs and activated CD4 and CD8 effector T cells. Most of the FoxP3CRE RelBlox/lox mice present no visible 
sign of disease. They have increased proportion of Tregs and activated CD4 effector T cells in the spleen, liver and lung.
Conclusion:Preliminary data show that altering the NF-kB pathway in Tregs alters their biology since mice develop spontaneous autoimmunity-like disease.

WS.A.15.4
An unexpected inhibitory role of a Parkinson’s disease gene DJ-1 in CD4+ regulatory T cells

E. Danileviciute1, M. Gillespie2, R. Balling1, F. Q. He3,1; 
1Luxembourg Centre for Systems Biomedicine, Belval, Luxembourg, 2Institute for Systems Biology, Seattle, WA, United States, 3Luxembourg Institute of Health, Esch-sur-Alzette, 
Luxembourg.

DJ-1, also known as PARK7, as its name suggests, is one of the familial Parkinson’s disease (PD) genes. Defects in human DJ-1 are the cause of autosomal recessive early-onset PD. 
DJ-1 is a redox-responsive protein and is long thought to mainly play an essential protective role in neurons. DJ-1 is ubiquitously expressed throughout the body not only in brain. 
However, it remains unclear whether DJ-1 also plays an important role in peripheral immunocytes.
Following the prediction of a network analysis, here we show that DJ-1 negatively mediates human natural Treg (nTreg) suppressor function. Remarkably, a dual-knockdown of 
DJ-1 and FOXP3 rescues the suppressive function of FOXP3-deficient nTregs by restoring FOXP3 and CTLA4 expression in FOXP3-deficient nTregs. Furthermore, knockdown of DJ-1 
significantly upregulates mitochondrial ROS (Reactive Oxygen Species) levels in nTregs and inhibiting ROS reverses the effects of DJ-1 knockdown. Surprisingly, our transcriptome 
analysis shows that a knock-down of DJ-1 strengthens Treg suppressor capability by suppressing TCR signalling pathway and promoting S-phase arrest of FOXP3-deficient nTregs. Co-
immunoprecipitation analysis shows that DJ-1 preferentially binds to granyzme B and a known DJ-1 binding partner DAXX as well as some other binding partners in stimulated but not 
resting Tregs. Inversely, DJ-1 specifically binds with some proteins only in resting but not stimulated Tregs, e.g., the gelectin-3-binding protein and an anti-inflammatory gene annexin 
A1. Interestingly, these bindings happen only in Tregs but not in effector CD4+ T cells, indicating that the well-known PD gene DJ-1 plays an important novel regulatory role in Tregs.

WS.A.15.5
Activation of TGF-beta by integrin alpha v beta 8 is essential for effector regulatory T-cell-mediated suppression of T-cell-mediated inflammation

J. J. Worthington1, A. Kelly1, C. Smedley1, D. Bauché2, S. Campbell3, J. Marie2, M. Travis1; 
1University of Manchester, Manchester, United Kingdom, 2Cancer Research Center of Lyon, Lyon, France, 3Central Manchester University Hospital NHS Foundation Trust, Manchester, United 
Kingdom.

Foxp3+ regulatory T-cells (Tregs) play a pivotal role in suppressing self-harmful T-cell responses to prevent inflammatory disease. An important cytokine in the development and 
function of Tregs is TGFβ, a latent cytokine that must be activated to function. Compelling evidence suggests that T-cells need to respond to TGFβ in order for Treg-mediated 
suppression to occur. Yet, how TGFβ is regulated to promote this suppression is poorly understood. We now show that both mouse and human Tregs have high expression of the TGFβ-
activating integrin αvβ8, which enables these cells to activate high levels of latent TGFβ. However, deletion of integrin αvβ8 expression from Tregs resulted in no overt phenotype at 
rest, indicating that the integrin plays little role in controlling immunity during homeostasis. Strikingly, we find that integrin αvβ8 expression and function is highly upregulated on an 
activated/effector Treg subset marked by KLRG1, and that Tregs lacking expression of integrin αvβ8 were unable to function as suppressive cells during models of colitis and delayed 
type hypersensitivity in vivo. Thus, we have uncovered an essential mechanism by which effector Tregs suppress T-cells during inflammation, highlighting a key role for Treg-mediated 
activation of latent TGFβ in suppression of self-harmful T-cell responses. Our work therefore highlights a novel pathway that could be therapeutically targeted to treat inflammatory 
disease.

WS.A.15.6
In vivo TNFR2-mediated expansion of host regulatory T cells to protect from acute graft-versus-host disease

A. Beilhack1, M. Chopra1, M. Biehl1, A. Brandl1, J. Amich1, M. Vaeth2, J. Findeis2, R. Holtappels3, J. Podlech3, A. Mottok2, S. Kraus1, A. Jordán Garrote1, C. Bäuerlein1, E. Ribechini2, A. Fick1, A. 
Seher1, J. Polz4, S. Krappmann5, H. Einsele1, T. D. Müller2, M. Reddehase3, M. B. Lutz2, D. N. Männel4, F. Berberich-Siebelt2, H. Wajant1; 
1Würzburg University Hospital, Würzburg, Germany, 2Würzburg University, Würzburg, Germany, 3Mainz University, Mainz, Germany, 4Regensburg University, Regensburg, Germany, 
5Erlangen University, Erlangen, Germany.

Adoptively transferred CD4+Foxp3+ regulatory T cells (Tregs) suppress graft-versus-host disease (GVHD) after allogeneic hematopoietic stem cell transplantation (allo-HCT) while 
maintaining the anti-tumoral effect of transplanted conventional T cells. Here we present a novel strategy for inhibiting GVHD that is based on the in vivo expansion of recipient Tregs 
prior to allo-HCT, exploiting the crucial role of tumor necrosis factor receptor 2 (TNFR2) in Treg biology. To this end we constructed a recombinant TNFR2-specific agonist (STAR2), 
mimicking the activity of murine membrane-bound TNF on TNFR2 without TNFR1 stimulation, thereby avoiding the inflammatory side effects observed with conventional TNF. In 
vitro, STAR2 expanded natural Tregs from wild type but not from TNFR2 KO mice. A human variant of STAR2 expanded human Tregs in vitro. In vivo treatment of healthy mice with 
STAR2 significantly increased Tregs numbers in secondary lymphoid organs and peripheral tissues, particularly in the gastrointestinal tract. Next, we pre-treated recipient mice 
with STAR2 to expand host-type radiation resistant Tregs prior to allo-HCT in mouse models across MHC barriers. STAR2 pre-treatment resulted in significantly prolonged survival 
and reduced GVHD severity when compared to TNFR2-deficient recipients or untreated allo-HCT recipients. Imaging, microscopy and flow cytometry revealed reduced donor T cell 
proliferation and infiltration into GVHD target organs. Anti-tumor effects of transplanted T cells remained unaffected in two different murine B cell leukemia models. Our study shows 
that the expansion of host Tregs by selective in vivo TNFR2-activation significantly improves the outcome after allo-HCT and results in prolonged tumor-free survival.

WS.A.16 Looking at the “States and Fates of T Cells”

WS.A.16.1
Label-free identification of T cell subpopulations

M. Danner1,2, V. C. Hirschfeld-Warneken1,2, J. P. Spatz1,2; 
1Biophysical Chemistry, University Heidelberg, Heidelberg, Germany, 2New Materials and Biosystems, Max-Planck-Institute for Intelligent Systems, Stuttgart, Germany.

Introduction: Numerous studies highlight the importance of monitoring frequencies of T cell subpopulations in peripheral blood during infection and treatment. Establishing a fast 
and label-free method to identify T cell subsets is therefore desirable. Our method is based on Reflection Interference Microscopy (RICM) imaging of T cells and the determination of 
adhesion characteristics and fractal dimensions (degrees of complexity) of adhesion topology and contour, which correlate with differentiation and effector status.
Materials and Methods: Human CD4+ T cells were either separated into naïve, central memory and effector memory subpopulations according to CD62L and CD45RA expression 
or differentiated in vitro. Cells were seeded on surfaces coated with the adhesion molecule ICAM-1, imaged with RICM and cell adhesion parameters and the fractal dimensions of 
contour and topology were determined.
Results: We were able to monitor in vitro T cell differentiation through changes in fractal dimension of cell contour and adhesion topology, cell area, adhesive area and cell circularity. 
Naïve, central memory and effector memory T cells could also be distinguished by fractalic characteristics. Principal component analysis and cluster analysis showed that these 
morphological parameters are suitable for T cell classification.
Conclusion: Fractalic fingerprints and adhesive characteristics of T cell subsets obtained from RICM images correlate with differentiation. This approach is a promising new marker-
free method for T cell subset identification.
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WS.A.16.2
Intravital imaging of physical interactions between regulatory and effector T-cells in a murine retrovirus model

L. Otto1,2, M. Gunzer1, K. Dietze2, U. Dittmer2; 
1Institute of experimental Immunology and Imaging, University Hospital Essen, Essen, Germany, 2Institute of Virology, University Hospital Essen, Essen, Germany.

Chronic infections with viruses, such as HCV, HBV and HIV affect millions of people worldwide. These chronic infectious diseases are often characterized by functionally exhausted 
T-cells. One important mechanism resulting in T-cell exhaustion is the massive expansion of regulatory T-cells (Tregs) during the late acute phase of infection. Tregs are able to 
suppress protective CD8+ effector T-cell responses in many different ways. A representative murine model for studying basic mechanisms of immunological control and escape in 
retroviral infections is the Friend virus (FV) infection. Therefore, this well characterized mouse model is used to study the exhaustion of effector T-cells, which are essential for the 
viral clearance. Here, we analyzed the expansion, migration and physical interactions of Tregs with CD8+ T-cells in FV infected mice by direct observation using intravital 2-Photon 
microscopy. The imaging was performed in the bone marrow, as a center of infection, at different points within the late acute phase of FV infection. To experimentally address these 
issues we took advantage of DEREG mice that express a green fluorescent protein (GFP) under the control of the Treg-specific Foxp3 promoter. Additionally, CD8+ T-cells, expressing 
the red fluorescent protein tdTomato, were transferred into DEREG mice to illustrate their interaction with Tregs in vivo. The results of our studies shed a new light on the cellular 
mechanisms that underlie the development of chronic retroviral infections. New therapeutic strategies based on Treg-targeted immunotherapies might ultimately result from our 
work in the future, potentially opening alternatives for clinical intervention in chronic infectious diseases.

WS.A.16.3
Synchronizing transcriptional control of T cell metabolism, differentiation and function

K. Man, A. Vasanthakumar, A. Kallies; 
Walter and Eliza Hall Institute, Parkville, Australia.

During an immune response cytokines and transcription factors regulate the differentiation and function of effector and memory T cells. Concurrently, T cell metabolism undergoes 
dynamic and differentiation stage-specific changes that are required for rapid proliferation and acquisition of effector function. There is now emerging evidence that cellular 
differentiation and metabolism are stringently linked and synchronized by immune cell specific cytokines and transcription factors that are induced by antigen-receptor signals.
We have shown that IRF4 controls cellular metabolism and clonal populations expansion of T cells during the early phase of a T cells response and is essential for differentiation into 
effector T cells. We now provide evidence that it also controls key steps in memory formation. Tight control of IRF4 expression is required for the coordination of metabolic pathways 
linked to effector and memory differentiation. Our studies suggest that ‘immune cell’ transcription factors such as IRF4 have ancestral roles in the control of cellular metabolism 
and energy expenditure and have been coopted for the regulation of cellular differentiation and the acquisition of effector function. This allows T cells to adapt to a wide range of 
conditions, promoting their proliferation and survival in different tissues or during different infection.

WS.A.16.4
The soluble cytoplasmic tail of CD45 (ct-CD45) is an inhibitory factor in human serum and induces an anergy-like state in T cells

A. Puck1, M. Seyerl1, S. Hopf1, R. Aigner1, P. Cejka1, O. Majdic1, S. Blüml2, E. Thell3, G. Zlabinger1, J. Leitner1, P. Steinberger1, J. Stöckl1; 
1Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Division of Rheumatology, Department of Internal 
Medicine III, Medical University of Vienna, Vienna, Austria, 3Department of Gynaecology and Obstetrics, St. Josef Hospital, Vienna, Austria.

The cytoplasmic tail of CD45 (ct-CD45) is proteolytically cleaved and released upon activation of human phagocytes. The soluble ct-CD45 was found to act on T cells as an inhibitory, 
cytokine-like factor that reduces T cell proliferation. In this study, we aimed to detect and quantify ct-CD45 in biological fluids and to elucidate the molecular mechanisms acting 
within T cells, upon ct-CD45 binding. Here, we demonstrate that ct-CD45 is present in human adult but not in cord blood plasma or serum and induces an anergy-like state in T cells. 
Depletion of ct-CD45 out of adult serum enhanced human T cell proliferation, while ct-CD45-Fc fusion protein potently inhibited the function (proliferation, cytokine production) 
of human T lymphocytes. Cells activated in the presence of ct-CD45 were rendered hyporesponsive to subsequent restimulation, which was reversible by exogenous IL-2 or IL-7. 
However, microarray analysis did not indicate induction of any classical anergy-associated genes. Instead, we found induction of Schlafen family member 12 (SLFN12) and of 
Krueppel-like factor 2 (KLF2). When we analyzed the expression patterns of cell cycle regulatory factors, we found inhibition in the induction of cyclin D1 while other cyclins were 
unaltered. In summary, ct-CD45 triggers an anergy program in T cells, which is reversible by exogenous IL-2, acting independently of classical anergy factors. From our data, the 
inhibition of cyclin D1 suggests a cell cycle arrest in the early G1 phase, thus making it distinct from canonical T cell anergy.

WS.A.16.5
The contained self-reactive peripheral T cell repertoire: size, diversity and cellular composition

D. M. Richards1, E. Ruggiero2, A. Hofer1, J. P. Sefrin1, M. Schmidt2, C. von Kalle2, M. Feuerer1; 
1German Cancer Research Center - DKFZ, Heidelberg, Germany, 2National Center for Tumor Diseases - NCT, Heidelberg, Germany.

Individual self-reactive T cells have been discovered in both man and mice. It is difficult to assess the entire contained self-reactive peripheral T cell repertoire in healthy individuals 
since regulatory T (Treg) cells can render these cells anergic and, therefore, functionally indistinguishable. We addressed this issue by removing Treg cells and thereby allowing us to 
characterize the exposed self-reactive T cells. This resulted in activation of approximately four percent of both CD4+ and CD8+ T cells. Activation and division of these cells was not 
a bystander product of antigen-independent signals but required T cell receptor (TCR) stimulation. Analysis of TCR sequences showed that these responding cells were polyclonal 
and encompassed a broad range of structural TCR diversity. Adoptive transfer of naïve and effector/memory T cell populations showed that even the naïve T cell pool contained self-
reactive T cell precursors. In addition, transfer of mature thymocytes showed that this response was an intrinsic T cell property rather than a peripheral adaptation. Finally, we found 
that the unexpectedly strong contribution of the naïve CD5low T cell pool showed that the overall self-reactive response has not only a diverse polyclonal TCR repertoire, but also 
comprises a broad range of affinities for self.

WS.A.16.6
THEMIS controls the fate of beneficial and pathogenic self-reactive T cells

L. Baudewijn1,2, F. Lambolez1, R. Spiering1, K. Kakugawa3, H. Cheroutre1; 
1La Jolla Institute for Allergy and Immunology, La Jolla, CA, United States, 2Department of Clinical Immunology, OUH, Odense, Denmark, 3Riken Institute, Yokohama, Japan.

THEMIS is required for setting the threshold for conventional selection of thymocytes by dampening TCR signals, resulting in the accumulation of “naïve” T cells in the periphery. In 
contrast, Themis is not necessary during agonist selection, which is an alternative way to induce self-tolerance by diverting self reactive thymocytes to functionally differentiate into 
specialized T cells, such as the co-receptor double negative TCRab intraepithelial T cells. Using the OVA-specific MHC class II restricted DO11.10 TCR transgenic model, we found that 
many DO11.10 thymocytes were selected along the agonist selection pathway and appear as DN TCRab intraepithelial cells in the small intestine. This suggests that the DO11.10 TCR 
experienced high affinity for self-antigen during selection. Interestingly, some DO11.10 T cells also appear as conventional-like CD4 T cells in the spleen, indicating that they did not 
follow the agonist selection pathway. Compared to the agonist selected DN DO11.10 T cells, conventional-like DO11.10 CD4 T cells express higher levels of THEMIS. This suggests 
that differential expression of THEMIS might result in the accumulation of T cells with the same TCR specificity in the pool of agonist selected T cells in non-lymphoid tissues as well 
as in the pool of “conventional-like” naïve cells in lymphoid tissues. Although THEMIShigh CD4 T cells remained quiescent at steady state, they caused severe intestinal pathology 
upon transfer to RAG-/- recipient mice that were fed an OVA-diet. These data indicate that differential expression of THEMIS ultimately controls the fate of auto-reactive beneficial or 
pathogenic T cells in the periphery.

WS.A.17 Extrinsic and Intrinsic Control of Positive/Negative T Cell Selection

WS.A.17.1
Identifying and tracking autoimmune-inducing T cell clones in Aire-/-Cblb-/- mice

M. Singh, C. Teh, A. Enders, C. Goodnow; 
John Curtin School of Medical Research. Australian National University, Canberra, Australia.

Multiple tolerance checkpoints prevent self-reactive lymphocytes from attacking self. When two such checkpoints were crippled by crossing Arie-deficient mice, which have a 
profound defect in thymic deletion, to Cblb-/- mice, which display a defect in T cell anergy, the offspring develop an infant-lethal autoimmunity directed exclusively against the 
exocrine pancreas and salivary glands. We hypothesize that the spectrum of organs targeted in this mouse model is dependent upon unique autoimmune “driver” T cell clones that are 
normally regulated by Aire and Cblb dependent tolerance mechanisms.
To test this hypothesis, we employed a novel multiplex nested RT-PCR strategy to identify “driver” T cell clones. We simultaneously amplified transcripts encoding the TCRα and TCRβ 
chains of individual CD4+ and CD8+ T cells isolated from adoptive transfer recipients of Aire-/-Cblb-/- splenocytes. Analysis of the T cell repertoire revealed a striking expansion of two 
dominant CD8+ clones representing 90% and 50% of the repertoire in the pancreas, and spleen, respectively. To determine if the clones isolated were capable of driving pancreas-
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specific autoimmunity, TCR retrogenic mice expressing the TCR of the dominant pancreas-infiltrating CD8+ clone were created. This clone was able to cause pancreatitis and cachexia 
even in chimeras that were Aire and Cblb sufficient.
Overall this work supports the hypothesis that organ-specific autoimmunity is caused by specific “driver” clones but raises the question of how Aire and Cblb co-operate to regulate 
such autoreactive clones. These results highlight the stringent mechanisms of immune tolerance and the complex nature of the pathogenesis of organ-specific autoimmune disease.

WS.A.17.2
Mice with thymic epithelial von Hippel-Lindau deletion are lacking a functional thymus

A. Hollenbeck1, S. Weber1, M. Necke1, K. Händschke1, K. Dietze2, U. Dittmer2, K. S. Lang3, J. W. Fischer4, B. Opalka1, U. Dührsen1, J. R. Göthert1; 
1Department of Hematology, West German Cancer Center (WTZ), University of Duisburg-Essen, Essen, Germany, 2Institute of Virology, University of Duisburg-Essen, Essen, Germany, 
3Institute of Immunology, University of Duisburg-Essen, Essen, Germany, 4Institute for Pharmacology and Clinical Pharmacology, University of Düsseldorf, Düsseldorf, Germany.

Thymic epithelial cells (TECs) control the generation of T-cells within a specialized hypoxic microenvironment. Therefore, the hypoxic-response-pathway might regulate TEC functions 
within the thymus. The key negative regulator of the hypoxic–response-pathway is the von Hippel-Lindau protein (pVHL) which continuously mediates destruction of the hypoxia 
inducible factors 1 and 2 (HIF1 and HIF2) under normoxic conditions.
To induce in vivo activation of the hypoxia-response-pathway in TECs we crossed Vhl conditional mice with TEC-specific Foxn1-Cre mice (VhlKOFoxn1). Remarkably, none of 
n=42 analyzed VhlKOFoxn1 adult mice developed a macroscopic thymus. The residual mediastinal tissue of VhlKOFoxn1 mice did neither contain thymocytes nor TECs. Lymphoid 
organs were devoid of mature T-cells. VhlKOFoxn1 embryos showed rudimentary thymic anlagen with rarely detectable TECs. To investigate whether the cellular HIF2α excess 
mediated by pVHL-loss was responsible for the athymic VhlKOFoxn1 phenotype we analyzed mice overexpressing a pVHL-insensitive HIF2-variant in TECs. The thymi of these mice 
partially phenocopied VhlKOFoxn1 thymic aplasia. As these data implied that the lack of HIF2α inhibition by pVHL was responsible for the athymic phenotype in VhlKOFoxn1 mice 
we simultaneously deleted Hif2 and Vhl in TECs (VhlHif2KOFoxn1 mice). In contrast to VhlKOFoxn1 mice thymic tissue was detectable in adult VhlHif2KOFoxn1 mice. However, 
VhlHif2KOFoxn1 thymi were small and thymopoiesis was diminished. Finally, we deleted Hif1 in addition to Vhl and Hif2 in TECs and observed the development of a functional thymus 
producing peripheral T-cells.
In summary, our data demonstrate that the negative regulation of HIF1 and HIF2 by pVHL is indispensable for thymic organogenesis.

WS.A.17.3
Aire-dependent transcripts have shortened 3’UTRs and show greater stability by evading microRNA-mediated repression

C. Guyon1, N. Jmari1, Y. Li1, J. Denoyel1, N. Fujikado2, C. Blanchet3, D. Root4, M. Giraud1; 
1INSERM U1016, Insitut Cochin, Paris, France, 2Division of Immunology, Department of Microbiology and Immunobiology Harvard Medical School, Boston, MA, United States, 3French 
Institute of Bioinformatics, Gif-sur-Yvette, France, 4The Broad Institute of MIT and Harvard, Cambridge, MA, United States.

Aire induces ectopic expression of a large repertoire of tissue-specific antigen (TSA) genes in thymic medullary epithelial cells (MECs), driving immunological self-tolerance in 
maturing T cells. Although important mechanisms of Aire-induced transcription have recently been disclosed through the identification and the study of Aire’s partners, the fine 
transcriptional functions underlied by a number of them and conferred to Aire are still unknown. Alternative cleavage and polyadenylation (APA) is an essential mRNA processing 
step regulated by the termination complex consisting of 85 proteins, 10 of them have been related to Aire. We evaluated APA in MECs in vivo by microarray analysis with mRNA-
spanning probes and RNA deep sequencing. We uncovered the preference of Aire-dependent transcripts for short-3’UTR isoforms and for proximal poly(A) site selection marked 
by the increased binding of the cleavage factor Cstf-64. RNA interference of the 10 Aire-related proteins revealed that Clp1, member of the core termination complex, exerts a 
profound effect on short 3’UTR isoform preference. Clp1 interacts with AIRE and is also significantly upregulated in the MECs compared to 25 mouse tissues in which we found that 
TSA expression is associated with longer 3’UTR isoforms. Aire-dependent transcripts escape a global 3’UTR lengthening associated with MEC differentiation, thereby potentiating 
the repressive effect of microRNAs that are globally upregulated in mature MECs. Consistent with these findings, RNA deep sequencing of actinomycinD-treated MECs revealed the 
increased stability of short 3’UTR Aire-induced transcripts, resulting in TSA transcripts accumulation and contributing for their enrichment in the MECs.

WS.A.17.4
Characterization of a unique model of APECED-like Aire deficient rat with strong auto-immune symptoms

J. Ossart1, S. Menoret1, E. Autrusseau1, C. Usal1, A. Moreau2, F. Hubert1, I. Anegon1, R. Josien1, C. Guillonneau1; 
1INSERM UMR1064 – Center for Research in Transplantation and Immunology-ITUN, Centre Hospitalier Universitaire Nantes, Faculté de Médecine, Université de Nantes, Nantes, France, 
2Anatomie et Cytologie Pathologiques, CHU - Hôtel DIEU, Nantes, France.

Auto-immune disease can be caused by a break in self-tolerance due to a dysfunction in the immune system. Auto-immune regulator (Aire) is an important transcription regulator 
that mediates a role in central tolerance via promoting the expression of tissue restricted antigens in the thymus. The role of Aire on the selection and function of Tregs and in 
allorecognition is still unresolved and controversial. Our team demonstrated the key role of antigen-specific-CD8+CD45RClow Tregs in transplantation (Guillonneau, 2007, JCI; Picarda, 
2014, JCI).
We generated a model of Aire-deficient rats using zinc finger nucleases by disrupting 7 base pairs in exon 3 that emulate a frequent mutation in humans. Compared with described 
mouse models showing a mild auto-immune phenotype, the Aire-deficient rat model that we generated has an APECED-like disease with strong auto-immune symptoms such as 
alopecia, auto-immune histological injuries and skin circulating auto-antibodies.We also observe a defect in some cellular subsets such as NK and NKT cells. Additionally, we were 
able to demonstrate that the function of the Tregs was altered in Aire-deficient rats compared to control. Finally, we showed the expression of Aire at mRNA and protein level in the 
thymus and in the periphery of wild type rats.
Altogether, our results suggested that our Aire-deficient rat expresses similar features compared to those of humans suffering from auto-immune disease and therefore seems to be 
the best model to study the mechanisms of action of Aire in auto-immune disease.

WS.A.17.5
T cell receptor upregulation creates a feedback loop during negative selection

R. Sapkota1, S. Hemmers2, B. Polic3, O. Gorka4, R. Mejias-Luque4, M. Gerhard4, J. Ruland4, K. Rajewsky5, A. Waisman6, B. Becher1, T. Buch1; 
1University of Zurich, Zurich, Switzerland, 2Memorial Sloan Kettering Cancer Center, New York City, NY, United States, 3University of Rijeka, Rijeka, Croatia, 4Technische Universität München, 
Munich, Germany, 5Max-Delbrück-Centrum für Molekulare Medizin, Berlin, Germany, 6Johannes-Gutenberg University of Mainz, Mainz, Germany.

Negative selection of thymic T cell precursors expressing self-reactive T cell receptors (TCR) generates a self-tolerant mature T cell repertoire. The earliest molecular events resulting 
from self-reactivity of thymocytes have been difficult to investigate due to miniscule numbers of cells undergoing selection at a given time point. To allow the study of a cohort of 
thymocytes undergoing selection synchronously we generated an inducible knock-in HY-TCR transgenic mouse model. We found in this model that rapid increase of surface TCR 
expression is an early component of the negative selection process. Induction of TCR expression in presence of antigenic peptide led to rapid transcription-mediated TCR upregulation 
before onset of apoptosis in vivo. This TCR upregulation resulted in increased signal strength. Analysing thymocytes from wildtype animals we confirmed that this upregulation 
constitutes an early event after TCR engagement also in the natural thymic repertoire. We therefore propose a new mechanism in which rapid TCR up-regulation traps autoreactive 
thymocytes in a signal amplification loop that ensures induction of negative selection leading to their removal from the primary repertoire.

WS.A.17.6
RRas2 (TC21) sets the threshold for negative selection in the thymus

A. Martínez-Riaño, B. Alarcón; 
Centro de Biología Molecular Severo Ochoa, Madrid, Spain.

The Ras-MAPK pathway has been linked to positive and negative selection processes during thymocyte development. However, the identity of the Ras GTPases involved in the two 
processes has not been elucidated. RRas2 is a small GTPase of the RRas subfamily that interacts with the TCR and BCR and it is important for tonic signalling and survival of mature 
lymphocytes. Interestingly, we have found that RRas2 is the most highly express GTPase of the classical and RRas subfamilies in thymocytes.
Thymocytes from RRas2-deficient mice expressing the AND TCR transgene show a dramatic loss of CD4+ SP thymocytes in H-2k background but not in H-2b background, suggesting 
that thymocytes are eliminated at the DP-SP transition or at CD4+ SP when the affinity of the TCR for self-MHCII is relatively high. This is coincident with a massive thymocyte 
apoptosis accompanied by an upregulation of the negative selection marker Nur77. Moreover, in the MHC-I restricted OTI TCR model DP thymocytes are shown to have an increased 
sensitivity to apoptosis after stimulation with weak agonist derivatives of the peptide SIINFEKL. Finally, using the Experimental Autoimmune Encephalomyelitis model we detected a 
resistance in RRas2-deficient mice to develop neurological symptoms upon MOG immunization, together with a reduction in the avidity of CD4+ peripheral T cells for MOG tetramers. 
These data are in concordance with the existence of a more stringent negative selection in the absence of RRas2.
We hypothesize that the GTPase RRas2 sets the threshold for negative selection by activating prosurvival signalling pathways.
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WS.A.18 Germinal Centers: Survival & Differentiation Signals

WS.A.18.1
A novel role for CD248 in controlling the differentiation of follicular dendritic cells (FDCs) following immune challenge

N. Steinthal, S. Nayar, A. J. Naylor, G. E. Desanti, J. L. Marshall, Y. Zhang, K. M. Toellner, J. H. Caamaño, D. R. Withers, C. D. Buckley, F. Barone; 
University of Birmingham, Birmingham, United Kingdom.

A recent publication demonstrated that lymph node follicular dendritic cells (FDC) are derived from marginal reticular cells, a stromal cell population located underneath the 
subcapsular sinus (Jarjour et al. JEM 2014). Contrasting evidence shows that FDC in the spleen derive from ubiquitous perivascular precursors, likely to be pericytes (Krautler et al. 
Cell 2012). The discrepancies in these data could indicate that FDC in different anatomical locations develop from distinct lineages. CD248 (TEM-1 or endosialin) is a pericyte cell 
marker that has been demonstrated to increase in the stroma of enlarged lymph nodes following immunisation. CD248 is also upregulated in a number of diseases. In this work we 
show that wild type immunised mice express CD248 within the FDC rich area of lymphoid tissues. Using CD248-/- mice, we present evidence that lack of CD248 compromises FDC 
formation upon immunization. We observe that FDC networks in CD248-/- mice lack the reticular, dendrite-like structure typical of FDCs. This defect associates with a reduction in 
the ability of CD248-/- mice to produce high affinity, class switched antibodies, implicating CD248 in FDC-mediated control of B cell maturation. FDC from CD248-/- mice also display 
a decreased expression of pericyte associated markers, suggesting that CD248+ pericytes are potential precursors of FDCs in the spleen. The increase in CD248 expression observed 
in inflammatory conditions and the evidence provided above showing CD248 involvement in the regulation of the humoral immune response suggest a role for this molecule in the 
aberrant immune response observed in autoimmune conditions.

WS.A.18.2
FAS inactivation releases rogue Germinal Center B cells that escape antigen control and drive IgE and autoantibody production

D. Butt1, T. Chan1, K. Bourne1, J. Hermes1, L. O’Reilly2, A. Strasser2, S. Tangye1, T. Phan1, V. Rao3, R. Brink1; 
1Garvan Institute of Medical Research, Sydney, Australia, 2The Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, 3National Institute of Allergy and Infectious 
Diseases, National Institutes of Health, Bethesda, MD, United States.

The mechanistic links between genetic variation and autoantibody production in autoimmune disease remain obscure. Inactivating mutations in the death receptor FAS or its ligand 
(FASL) cause Autoimmune Lymphoproliferative Syndrome (ALPS) and lupus-like autoimmune diseases. FAS is thought to safeguard against autoantibody production by delivering 
death signals to self-reactive B cells that arise in the germinal centre (GC). Nevertheless, studies performed over the past two decades to elucidate a role for FAS in the regulation 
of GC B cell selection, differentiation and self-tolerance have yielded conflicting results. To definitively address the role of FAS in regulating GC B cell responses, we utilised a high 
resolution in vivo mouse model, specifically the adoptive transfer and challenge of anti-hen egg lysozyme (SWHEL) B cells lacking expression of FAS.
Surprisingly, the results indicated that FAS was in fact not required for the deletion of self-reactive B cells that arise in the GC reaction. Instead, it was discovered that FAS functions 
by preventing the development of a previously unrecognized lymphocyte population designated “rogue” GC (GCR) B cells. GCR B cells somatically mutate and survive despite losing 
antigen reactivity and differentiate into large populations of plasma cells with unconventional specificities, including autoantibody-secreting clones. Significantly, IgE+ plasma cells 
were particularly increased, leading us to identify a major cohort of ALPS patients with a hyper-IgE phenotype. Data presented will reveal that GCR B cells are a major driver of 
autoantibody production and provide a mechanistic explanation for the linked production of IgE and autoantibodies in autoimmune disease.

WS.A.18.3
RRas2 plays a fundamental non-redundant role in germinal center formation by activating the PI3K and non-canonical NFkB pathways in B cells

P. Mendoza1, N. Martínez-Martín1, B. Cubelos1, X. R. Bustelo2, T. Kurosaki3, B. Alarcón1; 
1Centro de Biología Molecular, Madrid, Spain, 2Centro de Investigación del Cáncer, Salamanca, Spain, 3WPI Immunology Frontier Research Center, Osaka, Japan.

Our group previously reported that RRas2, a member from the Ras superfamily of GTPases, plays a role in B cell receptor signaling. We showed that RRas2 deficiency resulted in an 
impaired survival and homeostasis of B lymphocytes in vivo (Delgado P. et al., 2009).
Here we show that RRas2 plays an essential, non-redundant and B cell-intrinsic role during the germinal center (GC) reaction. GC´s are the sites for the generation of B cells encoding 
high affinity antibodies, being crucial for effective immune responses. We show that RRas2-deficient B cells present impaired conversion into GC B cells and immunoglobulin class 
switching. RRas2-deficient B cells present an intrinsic defect in proliferation in response to BCR and CD40 stimulation, two fundamental receptors during the GC reaction. Moreover, 
we detected a relative accumulation of GC dark zone cells, suggesting an impaired selection at the light zone of the GC reaction. To unveil the mechanisms underlying these defects, 
we analyzed the expression of some key regulator genes of the tightly controlled process of GC B cell differentiation. We show that RRas2-deficient B cells present an impaired 
activation of p52 and RelB, members of the non-canonical NFκB pathway, as well as several downstream effectors of PI3K. Consequently, we detected a down-regulation of Blimp1, 
Irf4 and FoxO1, transcription factors regulated by these cascades which are essential in the GC reaction.
We conclude that RRas2 plays a fundamental role in the germinal center reaction integrating signals from both CD40 and BCR, through the non-canonical NFκB and PI3K pathways.

WS.A.18.4
Antigen-affinity mediates B cell survival through differential BAFF receptor signaling via the PI3K/Mcl-1 cascade

F. M. Wensveen1, A. Kater1, R. Brink2, E. Eldering1; 
1Academisch Medisch Centrum, Amsterdam, Netherlands, 2Garvan Institute, Sydney, Australia.

Upon antigen encounter, the responsive B cell pool undergoes spectacular affinity increase through a stringent selection mechanism that eliminates cells with low B cell receptor 
(BCR) affinity. B cell selection in the Germinal Center (GC) has been well described, but the crucial phase of affinity-dependent selection before GC entry is relatively obscure. 
Previously, we showed that mice deficient for the pro-apoptotic protein Noxa have an antibody response of reduced affinity, due to increased survival of low-affinity clones that 
enter the GC. In this study, we investigated the mechanism behind early affinity-mediated B cell selection. We find that in the first days after activation, B cells depend on BAFF for 
survival and induce expression of the BAFF receptor in a BCR-affinity dependent fashion. In response to BAFF, PI3K signal intensity is larger in high-affinity compared to low-affinity B 
cells, resulting in increased levels of the pro-survival protein Mcl-1. Inhibition of PI3K following BAFF stimulation in activated B cells reduced Mcl-1 protein levels and negated survival 
differences between cells of high- and low affinity. Deficiency for the Mcl-1 antagonist Noxa reduced dependence on PI3K for survival in activated B cells. In the presence of redundant 
BAFF, or in absence of Noxa, immunization resulted in a relative increase of low-affinity B cells and an overall reduction of the total antigen-responsive B cell pool upon immunization. 
Our findings elucidate an important mechanism of antigen-affinity dependent selection in the earliest phases of B cell activation.

WS.A.18.5
Treatment with tofacitinib inhibits human naïve B lymphocyte development and function

J. D. Thiel, K. Fischer, R. E. Voll, R. Lorenzetti, N. Venhoff, M. Rizzi; 
University Hospital Freiburg, Freiburg, Germany.

Objective. B cells are pivotal to the pathogenesis of rheumatoid arthritis (RA). Tofacitinib, a JAK inhibitor is effective and safe in the treatment of RA. Tofacitinib interferes with signal 
transduction via cytokine receptors using the common γ-chain. Despite of extensive data on T-lymphocytes, the impact of tofacitinib on B-lymphocytes is poorly understood. In this 
study we assess the effect of tofacitinib on naive B-lymphocytes differentiation and function.
Methods. Sorted human B cells from cord blood or buffy coat were stimulated in presence of increasing doses of tofacitinib. B cell phenotypes were determined by flow cytometry. 
Immunoglobulin concentrations were measured by ELISA. The expression of B-cell fate determining genes PRDM1, IRF4, XBP1, and AICDA was analyzed by quantitative PCR.
Results. Tofacitinib treatment strongly impaired plasmablast development, immunoglobulin secretion and induction of PRDM1, IRF-4, and XBP-1 from naive B cells. Interestingly, 
class switch and AICDA induction from activated naive B cells was only slightly reduced. Buffy coat B cells, including naive and memory B cells, stimulated in presence of tofacitinib 
showed only a moderate reduction in plasmablast formation, immunoglobulin secretion and proliferation.
Conclusion. We demonstrated that tofacitinib has a direct impact on human naive B-lymphocytes, independently from its effect on T-lymphocytes, by impairing their development 
into plasmablasts and immunoglobulin secretion. Tofacitinib has the most pronounced effect on naive B-lymphocytes, while its effect on total peripheral B cells containing naive and 
memory B cells is less pronounced. Our data are of clinical importance as they suggest planning vaccination strategies prior to tofacitinib treatment.

WS.A.18.6
IL-35-producing B cells regulate immunity during autoimmune and infectious diseases

P. Shen1, T. Roch2, E. Hilgenberg1, S. Ries1, V. Dang1, I. Sakwa1, S. M. Anderton3, S. Fillatreau1; 
1DRFZ, Berlin, Germany, 2Institute of Biomaterial Science, Helmholtz-Zentrum Geesthacht, Centre for Materials and Coastal Research, Teltow, Germany, 3Institute of immunology and 
Infection research, Edinburgh, United Kingdom.

Introduction: B cells can exert immune suppressive effects by secreting IL-10. However, IL-10 production alone can not fully account for this function: 1) on certain occasions, B 
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cells suppress immunity independently of IL-10; 2) the suppressive function of B cells relies on their activation, e.g. achieved by triggering Toll-like receptor alone or together with 
CD40 receptor. However, CD40 receptor stimulation ablates the IL-10 production induced in naïve B cells by TLR signaling. This work sets out to resolve this paradox by identifying 
additional cytokine(s) that bestow suppressive function on B cells after activation via CD40.
Materials and Methods: We identified that activated B cells secrete IL-35 using transcriptome analysis and immunoprecipitation. We induced experimental autoimmune 
encephalomyelitis (EAE) or performed Salmonella typhimurium infection in bone marrow-chimeric mice in which only B cells could not produce IL-35. We determined the phenotype 
of the B cell producers by single-cell PCR.
Results: We observed an upregulation of EBI3 in B cells stimulated with LPS+anti-CD40 compared to LPS stimulation alone and detected the IL-35 heterodimer of EBI3/p35 in B cell 
culture supernatant. Furthermore, mice with a B cell-specific deficiency of p35 or Ebi3 failed to recover from EAE but displayed improved immune defense toward Salmonella. The in 
vivo co-producers of p35 and EBI3 are surface-IgM+CD138hiTACI+CXCR4+MHC-II+CD1dintTim1int plasmablast/plasma cells that express IRF4 and Blimp1.
Conclusions: B cells, specifically plasmablast/plasma cells, can express IL-35, which results in significant immune suppression in both autoimmune and infectious diseases.
Grants: Deutsche Forschungsgemeinschaft (SFB-650, TRR-130, FI-1238/02), Hertie Stiftung, and Merieux Institute grant.

WS.B.14 Immune Recognition and Control of Infections

WS.B.14.1
Autoimmune associated gene Ptpn22 negatively regulates Dectin-1 signalling in dendritic cells and controls the development of pathogenic IL-17+IFNy+ CD4+ T-cells

H. A. Purvis1, F. Clarke1, C. Sanchez Blanco1, R. Zamoyska2, G. H. Cornish1, A. P. Cope1; 
1CMCBI Kings College London, London, United Kingdom, 2Institute for Immunology and Infection Research, University of Edinburgh, United Kingdom.

A single nucleotide polymorphism within the gene PTPN22 is strongly associated with the development of many autoimmune diseases. PTPN22 encodes the protein tyrosine 
phosphatase Lyp that negatively regulates Src and Syk family kinases upstream of immunoreceptor signaling cascades. Recently, PTPN22/Lyp has been demonstrated to regulate 
TLR3 and 4 signaling pathways in dendritic cells. Here we describe a role for Ptpn22 as a novel negative regulator of the fungal pathogen receptor dectin-1. Day 6 bone-marrow 
derived dendritic cells (BMDC) from C57BL/6 wild type (WT) or PTPN22-/- mice were stimulated in the presence or absence of dectin-1 agonists and proximal cell signaling assessed 
by immunoblotting. Following dectin-1 receptor ligation the activation of Syk kinase and downstream dectin-1 pathway mediators, PLCγ2 and Erk, were increased in Ptpn22-/- BMDC 
compared to WT BMDC. Enhanced activation of the dectin-1 signalling pathway in Ptpn22-/- BMDC results in increased production of IL-6 and IL-12p40 compared to WT BMDC. 
Furthermore, co-culture of Dectin-1 activated Ptpn22-/- BMDC with antigen specific OT.II T-cells revealed that Ptpn22-/- BMDC promote the generation of IL-17+ CD4+ T-cells. 
Furthermore, perturbation of T-helper differentiation indicated that increased IL-17 expressing CD4+ T-cells reside within the IL-17+IFNγ+ double positive population, the development 
of which is associated with enhanced pathogenicity and the development of chronic inflammatory responses. These results reveal dectin-1 as a novel pathway regulated by the 
phosphatase Ptpn22 and highlight a mechanism whereby Ptpn22 may act to promote the development of pathogenic T-cells in the context of autoimmune diseases.

WS.B.14.2
Role of CD64+CX3CR1+ mononuclear phagocytes during Helicobacter pylori infection

B. Kronsteiner-Dobramysl, M. Viladomiu, J. Bassaganya-Riera, C. Phillipson, R. Hontecillas; 
Nutritional Immunology and Molecular Medicine Laboratory (www.nimml.org) and Center for Modeling Immunity to Enteric Pathogens (www.modelingimmunity.org), Virginia 
Bioinformatics Institute, Virginia Tech, 24060, Blacksburg, VA, United States.

H. pylori, a facultative intracellular gastric pathogen, colonizes 50% of the human population worldwide and elicits a mixed pro- and anti-inflammatory mucosal immune response 
resulting in chronic gastritis and persistence.
We used wild-type (WT) and myeloid cell-specific (LysM-Cre) PPARgamma KO mice to determine the role of macrophages as regulators of H. pylori infection. We show that 
macrophage-PPARgamma favors survival of H. pylori in vivo and in vitro. Bacterial burden significantly dropped in PPARgamma-LysM-Cre KO mice 2 weeks post-infection and 
further decreased over 6 months at the expense of gastric lesion development as compared to WT mice. This was associated with expansion of CD11b+F4/80hiCD64+CX3CR1+ 
mononuclear phagocytes (MP) in the gastric lamina propria of WT mice. Depletion of macrophages by clodronate liposomes significantly reduced bacterial burden and infiltration of 
CD64+CX3CR1+MP in H. pylori-infected WT mice reaching levels similar to LysM-Cre KO mice. Furthermore, IL-10 secretion was inhibited in T-cells and MP compared to mock-treated 
controls.
Bacterial survival in vitro was related to reduced expression of IFN-gamma and iNOS upon infection in WT compared to PPARgamma-deficient macrophages. RNA-seq analyses 
identified upregulation of chil1 and iigp1 in H. pylori-infected PPARgamma-deficient macrophages. siRNA inhibition increased bacterial survival in PPARgamma-deficient 
macrophages reaching levels similar to WT cells.
H. pylori infection manipulates the gastric microenvironment through mechanisms that depend on the infiltration of CD64+CX3CR1+MP and production of IL-10, as a means to 
establish high levels of colonization and persistence in the stomach.
Supported by NIAID Contract No. HHSN272201000056C to JB-R and funds from the NIMML.

WS.B.14.3
Lung-residing myeloid-derived suppressor cells control susceptibility to disease in murine pulmonary tuberculosis

J. Knaul1, L. Scheuermann1, V. Brinkmann1, H. Mollenkopf1, V. Yeremeev2, S. H. Kaufmann1, A. Dorhoi1; 
1Max Planck Institute for Infection Biology, Berlin, Germany, 2Central Institute for Tuberculosis, Moscow, Russian Federation.

Introduction: Innate myeloid cells exert multiple roles during Mycobacterium tuberculosis (Mtb) infection. A subset of innate cells, namely myeloid regulatory cells (MRC)/myeloid-
derived suppressor cells (MDSCs) have been described in cancer and shown to facilitate disease progression by suppressing T-cell responses. The roles of MDSCs in infectious diseases 
are incompletely understood. Here, we studied the interaction of MDSCs and Mtb and elucidated their roles in tuberculosis (TB).
Material and Methods: Cell-based approaches and experimental mouse models for pulmonary TB were employed to identify and characterize MDSCs during TB.
Results: In vitro generated MDSCs phagocytosed Mtb, retained their suppressive capacity and released selected pro- (IL-6, IL-1α) and anti-inflammatory (IL-10) mediators following 
infection. MDSCs were identified in lungs of both disease-resistant and -susceptible mice during TB. MDSC kinetics at the site of pathology indicated that an accelerated accumulation 
into the lungs paralleled TB lethality and that a heightened surface expression of IL-4Rα on MDSCs correlated with disease severity. Drug-mediated maturation/ablation of MDSCs by 
systemic delivery of all-trans retinoic acid reduced bacterial burdens and ameliorated lung pathology.
Conclusions: MDSCs represent a reservoir for Mtb and fine-tune immunity in TB. Future investigations should clarify the feasibility of drug-mediated ablation of MDSCs as a host-
directed therapy against TB and perhaps other chronic bacterial infections.

WS.B.14.4
Chronic lung inflammation enhances humoral immunity to Streptococcus pneumonia via the pIgR/sIg axis

A. Jeron1,2, J. Boehme1,2, S. Stegemann-Koniszewski2, J. Wissing3, L. Jänsch3, D. Bruder1,2, Infection Immunology Group; 
1Infection Immunology Group, Institute of Medical Microbiology, Disease Prevention and Control, Magdeburg, Germany, 2Immune Regulation Group, Helmholtz Centre for Infection 
Research, Braunschweig, Germany, 3Cellular Proteomics Group, Helmholtz Centre for Infection Research, Braunschweig, Germany.

Introduction: Non-communicable chronic respiratory diseases (CRDs) are multifactorial disorders and despite different etiologies they commonly manifest in chronic airway 
inflammation accompanied with pulmonary structural and/or functional changes. Community-acquired respiratory infection with Streptococcus pneumoniae is a major comorbidity in 
CRD patients leading fatal invasive pneumococcal pneumonia.
Methods: To improve our understanding of the impact of a CRD-induced inflammatory milieu on early immunity towards pulmonary bacterial infection, we used a mouse model (SPC-
HAxTCR-HA) intrinsically developing CD4+ T cell-mediated chronic autoimmune lung inflammation associated with lung pathology and immune imprinting comparable to hallmarks 
of CRD and infected those mice with Streptococcus pneumoniae.
Results: Mice with established CRD-like pulmonary inflammation showed improved anti-pneumococcal resistance and prolonged survival compared to controls. Enhanced phagocytic 
activity of alveolar macrophages as an underlying mechanism for anti-pneumococcal resistance could be excluded. To obtain deeper understanding of underlying inflammation-
related pulmonary immune adaptations, we extensively characterized the lung microenvironment of pre-diseased mice. We detected distinct changes in SPC-HAxTCR-HA lung gene 
expression profiles and the mucosal proteome and more importantly, we identified a secretory antibody-specific pattern. In line, the polymeric immunoglobulin receptor (pIgR), 
responsible for transcytosis of secretory IgA and IgM, was strongly upregulated in pre-diseased mice, thus contributing to enhanced sIg concentrations in the alveolar lumen. Both 
sIgM and sIgA from pre-diseased mice were able to bind to Streptococcus pneumoniae in vitro.
Conclusion: Taken together our results propose inflammation-induced epithelial enhancement of the pIgR/sIg axis as a distinct mechanism that directly counteracts pneumococcal 
adhesion and invasion in CRD-shaped inflammatory pulmonary environments.
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WS.B.14.5
EphA2 promotes the development of experimental cerebral malaria

T. P. King1, P. N. Mimche1, C. F. Bray1, L. M. Brady1, M. Galinski2,3, T. J. Lamb1; 
1Emory University, Atlanta, GA, United States, 2Emory Vaccine Centre, Atlanta, GA, United States, 3Yerkes Vaccine Centre, Atlanta, GA, United States.

Cerebral malaria is a severe complication of infection with the Plasmodium falciparum parasite, yet the etiology of the disease is not fully understood. In the well-established 
Plasmodium berghei ANKA (PbANKA) mouse model of experimental cerebral malaria (ECM), the sequestration of both parasitized red blood cells (pRBCs) and CD8+ T cells in the 
brain microvasculature is required for the development of ECM. However, our understanding of the receptors involved in CD8+ T cell adherence to the brain endothelium during 
ECM is currently incomplete. We hypothesize that EphA2, a member of the Eph family of receptor tyrosine kinases, is involved in the sequestration of CD8+ T cells in the brain during 
ECM through its interactions with membrane-bound ephrin-A ligands on CD8+ T cells. Using the PbANKA model of ECM, we show that EphA2 is upregulated in the brains of mice 
six days post-infection at the onset of cerebral symptoms and that this is dependent on lymphotoxin-α. Ephrin-A ligands are also upregulated on splenic T cells of mice infected with 
PbANKA three days post-infection prior to potential trafficking to the brain. Importantly, EphA2-/- mice show significant resistance to death from ECM compared to EphA2+/+ mice. 
Similar numbers of pRBCs accumulate in the brains of EphA2-/- and EphA2+/+ mice, but EphA2-/- mice have less CD8+ T cells in the brain six days post-infection correlating with their 
improved survival. Our data demonstrates for the first time a potential role for the EphA2 receptor in the pathogenesis of ECM.

WS.B.14.6
Enhancement of pathogen-specific natural killer cell ‘memory’ by removal of a viral innate immune signalling inhibitor

H. Ren1, C. T. Benfield1, R. P. Sumner1, B. J. Ferguson1, C. Huber2, F. Colucci2, G. L. Smith1; 
1Department of Pathology, University of Cambridge, Cambridge, United Kingdom, 2Department of Obstetrics & Gynaecology, School of Clinical Medicine, University of Cambridge, 
Cambridge, United Kingdom.

Previous analysis of the VACV K7 protein showed that this protein has a Bcl-2 structure, inhibits the pathways leading to activation of IRF3 and NF-κB and contributes to virus 
virulence. Here we show that infection with a mutant virus lacking the K7 protein (vΔK7) induced weaker VACV-neutralising antibody responses 1 month post infection, but still 
provided better protection against intranasal VACV challenge. This implied a role for cellular immunity. By transfer of NK cells or CD8+ T cells to recipient mice and challenge with 
VACV, it was demonstrated that the NK cells from mice infected with vΔK7 induced better protection against challenge, compared to NK cells derived from wild type immunised mice. 
In contrast, adoptive transfer of CD8+ T cells from mice immunised with either virus conferred equal protection. In recipient mice, NK cells transferred from v∆K7-infected mice are 
more responsive to virus challenge and showed enhanced migration to the site of infection. By staining donor cells with CFSE prior to adoptive transfer, it was seen that donor NK 
cells proliferated greater in response to VACV than influenza challenge, and NK cells from v∆K7-immunised mice enhanced this effect compared to NK cells from wild type immunised 
mice.
This study shows that VACV-specific NK memory cells can confer protection against VACV challenge and that the production of these memory cells is enhanced by deletion of the 
VACV K7 protein.

WS.B.15 Immune Regulation at the Intestinal Barrier

WS.B.15.1
Impact of microbiota on intestinal immune cell composition and intestinal barrier function

F. Schmidt1, T. Kruis1, A. Batra1, G. Loh2, M. Schumann1, A. A. Kühl1, M. Blaut2, B. Siegmund1; 
1Charité Universitätsmedizin Berlin, Medizinische Klinik für Gastroenterologie, Infektiologie, Rheumatologie, Berlin, Germany, 2Deutsches Institut für Ernährungsforschung Potsdam-
Rehbrücke, Abteilung für Gastrointestinale Mikrobiologie, Nuthetal, Germany.

Inflammatory bowel diseases (IBD) are accompanied by a dysbiosis of intestinal microbiota. Little is known about the effect of these changes to the local immune cell compartment 
and intestinal barrier function.
We aimed to understand the consequences of intestinal microbiota for epithelial integrity and immune cell homeostasis. Therefore we assessed the immune cell phenotype in the gut 
of germfree (GF), specific pathogen free (SPF) mice and GF-mice colonized at age of 5 weeks with SPF-microbiota (COL) in health and intestinal inflammation.
The phenotype of lamina propria mononuclear cells was determined by flow cytometry and immunohistology. Colitis was induced by dextran sodium sulfate (DSS). Barrier function of 
colon was analyzed by electrophysiology. Local cytokine production was assessed in supernatants of cultures ex vivo isolated colon tissue by Cytometric Bead Array.
In the ileum of GF-mice macrophages were increased with the pro-inflammatory CD11c+ and MHCII+ subset dominating, whereas the number of T-cells was profoundly decreased. 
Besides, in GF-mice the total colonic epithelial resistance was decreased accompanied by increased 3H-mannitol- and decreased HRP-flux suggesting a barrier dysfunction. DSS-
treatment in drinking water led to colitis in SPF- and COL-mice, whereas GF-mice died following exposure. However, the inflammation score and the expression of monocyte 
chemoattractant protein-1 and IL-6 in colon were higher in SPF- than in COL-mice.
In conclusion, the microbiota is essential for the development of the colonic integrity and local immune cell composition. The dysbiosis might play a role in the pathogenesis of IBD 
and could provide a potential target for therapeutic intervention.

WS.B.15.2
Microbes isolated from inflammatory bowel disease patients disrupt the gut epithelial barrier

A. Dusilova, J. Malkova, M. Hornova, H. Tlaskalova-Hogenova, M. Kverka; 
Institute of Microbiology, ASCR, v.v.i., Prague, Czech Republic.

Introduction: Gut barrier failure is an important step in inflammatory bowel diseases (IBD) pathology. Our aim was to study the interaction of the gut epithelial barrier with microbes 
that have a different relationship to IBD pathogenesis in vitro.
Materials and Methods: Monolayer of human epithelial cell line Caco-2 was exposed for 4 hours to live E. coli isolated from IBD patients (p19A or LF82), probiotic strain used 
successfully in IBD therapy (Nissle 1917), or common laboratory strain K6. The numbers of detached cells and the proportions of live/early apoptotic/late apoptotic/primarily necrotic 
cells were measured using flow cytometry analysis (Annexin V, Hoechst 33258). Also the presence of ZO-1 (tight junctions) in the cells after the treatment with different bacteria was 
analyzed by fluorescent microscopy.
Results: The pathobiont E. coli strain p19A detached the most epithelial cells, pathobiont LF82 detached some cells, while probiotic Nissle 1917 or control K6 did not disrupt the cell 
monolayer. In all cases, almost all detached cells were either dead (Hoechst 33258+) or undergoing apoptosis (Annexin V+). These results were also mirrored on the tight junctions, 
where p19A and LF82 disrupted the ZO-1 expression, while Nissle 1917 did not.
Conclusions: We showed that pathobionts p19A and LF82 may promote the IBD pathology by disrupting the gut epithelial barrier. These findings can be used for further research of 
IBD.
Acknowledgement: This work is supported by grants from Czech Science Foundation (P303/12/0535).

WS.B.15.3
The effect of long-term probiotic intervention in fast-aging Ercc1-/Δ7 mice

A. A. van Beek1,2,3, B. Sovran4,3, F. Hugenholtz5, M. Boekschoten6, P. de Vos7, J. M. Wells4, J. J. Hoeijmakers8, P. J. Leenen2, R. W. Hendriks9, H. F. Savelkoul1; 
1Cell Biology and Immunology, Wageningen University, Wageningen, Netherlands, 2Immunology, Erasmus MC, Rotterdam, Netherlands, 3Top Institute of Food and Nutrition, Wageningen, 
Netherlands, 4Host Microbe Interactomics, Wageningen University, Wageningen, Netherlands, 5Microbiology, Wageningen University, Wageningen, Netherlands, 6Human Nutrition, 
Wageningen University, Wageningen, Netherlands, 7Immunoendocrinologie, University of Groningen, Wageningen, Netherlands, 8Genetics, Erasmus MC, Rotterdam, Netherlands, 
9Pulmonary Medicine, Erasmus MC, Rotterdam, Netherlands.

Introduction: Probiotics are known to improve (gut) immunity in aging. We analyzed, therefore, the effects of probiotics on immunity and gut in fast-aging Ercc1-/Δ7 mice (lifespan 
20-wk) and wild-type (WT) mice (lifespan 120-wk).
Methods: Starting at 6-wk of age, mice received for a period of 10-wk four treatments: PBS (control), Lactobacillus plantarum WCFS1, Lactobacillus casei BL23, or Bifidobacterium 
breve DSM20213. Mice were euthanized at 16-wk of age. We used flow cytometry, histology, RNA microarrays, and mouse intestinal chips to measure immune cell frequencies, tissue 
morphology, gene regulation, and microbiota composition.
Results: In Ercc1-/Δ7 mice, L. casei treatment decreased frequencies of B cells in BM (to 15%), and L. plantarum treatment decreased frequencies to lesser extent (to 22%), compared 
with the control (27%). In BM, L. casei reduced frequencies of mature, immature, and pre-B cells, but not of pro-B cells. In colon of 16-wk Ercc1-/Δ7 mice, a thin mucus layer (8μm) and 
leukocyte infiltration were observed, accompanied by decreased expression of IL-22Ra1, whereas in colon of 6-wk Ercc1-/Δ7, 6-wk WT, and 16-wk WT mice, a normal mucus layer was 
observed (20μm). L. plantarum treatment restored mucus thickness completely (20μm). Probiotics shifted microbiota composition in colon to microbiota producing butyrate. None of 
the changes was observed in treated WT mice, showing that the effects were age-related.
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Conclusions: Probiotics modulate immunity, mucus barrier and gut microbiota in aging. Lactobacillus plantarum WCFS1 might be the best candidate to test in follow-up studies 
focusing on the mechanisms by which this bacterium exerts its beneficial effects.

WS.B.15.4
Plasmacytoid and conventional cDC1 DCs in the secretory IgA response towards rotavirus

K. Lahl1,2, A. Sen3,4, N. Feng3,4, H. Greenberg3,4, E. Butcher3,4; 
1Danish Technical University, Frederiksberg, Denmark, 2Lund University, Lund, Sweden, 3Stanford University, Stanford, CA, United States, 4Palo Alto Health Care Systems, Palo Alto, CA, 
United States.

Rotavirus (RV), a double-stranded RNA-virus, primarily infects the small intestinal epithelium. RV specific secretory IgA is sufficient to mediate long-term protection from reinfection 
and resolution of primary infection in mice and likely in humans. Dendritic cells (DCs) guide the initiation of adaptive immunity. We have previously shown that plasmacytoid dendritic 
cells (pDCs) are necessary for optimal RV-specific IgA induction following infection, a process depending on the production of type I IFNs by pDCs. We now show that BATF3 deficient 
mice lacking CD103+CD11b- conventional dendritic cells (intestinal cDC1 DCs) also show diminished RV-specific IgA responses, suggesting a role for these accessory cells in viral 
clearance through humoral immunity induction. Interestingly, full activation of cDC1 conventional dendritic cells in response to RV infection depends on both pDCs and TLR3. The gut 
is a highly immune challenged organ, requiring careful fine-tuning of immune responses to avoid inflammation in the absence of pathogens. A dual requirement for 1) cDC stimulation 
by type I IFNs from responding pDCs, and 2) simultaneous direct TLR signaling within cDC for full cDC activation in response to RV may function as a safety net to avoid aberrant 
inflammation of the gut wall.
Funded by a postdoctoral fellowship from CCFA, a young investigator award from the Swedish Research Council, and a project grant from the Åke Wiberg Foundation.

WS.B.15.5
TGF-β signaling in ILC3 prevents spontaneous microbiota-induced colorectal cancer

D. Bauché1, I. Treilleux2, M. Veldhoen3, J. C. Marie1,4; 
1C R C L Immunology Virology and Inflammation dpt, Lyon, France, 2Centre Léon Bérard, Lyon, France, 3Babraham institute, Cambridge, United Kingdom, 4TGF-beta and immune response 
group , Helmholtz association and DKFZ, Heidelberg, Germany.

The intestine harbors an enormous diversity of bacteria that far outnumber the eukaryotic cells of the host. Interestingly, this microbiota is particularly abundant in the colon where 
cancer incidence is the highest of the whole intestine. Over the last decade, many studies have reported that the microbiota can exacerbate the growth of already established tumors, 
using either APCMin mice that are highly susceptible to gut adenoma, or mice exposed to colonic carcinogens including AOM (Azoxymethane). However, whether gut microbiota can 
lead to spontaneous generation of colorectal cancers (CRC) and mechanisms preventing these potentially microbiota-induced CRC remain unknown. Mammalian gut is enriched in 
Transforming Growth Factor beta (TGF-β), produced by various cell-types. Here, we show that TGF-β prevents spontaneous induction of CRC by the microbiota. We demonstrated 
that both SMAD4 and TIF1-γ, two actors of TGF-β signaling, sustain IL-22 production in intestinal group 3 innate lymphoid cell (ILC3) by directly regulating aryl-hydrocarbon-receptor 
expression. As a consequence, concomitant deprivation of both SMAD4 and TIF1-γ leads to failure of intestinal barrier integrity and exacerbated bacteria entry into the lamina propria. 
T lymphocytes are subsequently activated and produce IL-17 contributing to the transformation of the gut epithelium. Spontaneous cell transformation is avoided in antibiotic treated 
animals but rapidly appears once antibiotic treatment is stopped. Injection of either IL-22 or anti-IL-17 fully prevents the pro-tumor effect of the gut microbiota. Thus, we propose that 
microbiota can induce spontaneous CRC and this is kept in check by the action of TGF-β.
Supported by ERC grant (280307)

WS.B.15.6
The crucial role of the transcription factor GATA-3 in the development of TH2-cell mediated ulcerative colitis

V. Popp1, I. Ho2, B. Weigmann1; 
1Medizinische Klinik I, 91052 Erlangen, Germany, 2Harvard Medical School, Boston, MA, United States.

Introduction: GATA-3 has been identified as the major transcription factor of TH2-cell differentiation through IL-4 production. By the activation of the production of pro-inflammatory 
cytokines like IL-6 and IL-13 GATA-3 is considered as the pacemaker of TH2-cell mediated ulcerative colitis, one severe class of inflammatory bowel disease (IBD). Therefore we study 
the function of GATA-3 in the experimental colitis model.
Materials and Methods: To test the involvement of GATA-3 in ulcerative colitis (UC), we analysed samples of UC patients and normal tissue for GATA-3 expression by 
immunofluorescence staining. Additionally, conditional GATA-3-CD4 KO mice were treated with oxazolone to induce a TH2-cell mediated inflammation in the colon. The inflammation 
level was documented with miniendoscopic analysis. The colon was isolated for histological sections for immunofluorescent staining. LPMCs and splenic cells were isolated for the 
investigation of inflammatory cytokines.
Results: We found a higher GATA-3 expression in samples of UC patients compared to normal tissue. GATA-3-CD4 KO mice showed compared to wildtype control mice a protection of 
inflammation in the colitis model. These results were supported by miniendoscopy analysis and the histological sections. To investigate the reason of this protection we have checked 
the production of inflammatory cytokines by cell supernatant analysis and immunofluorescent staining. We found a reduced production of inflammatory cytokines like IL-6, IL-9 and 
IL-13 in the GATA-3-CD4 KO mice.
Conclusion: The transcription factor GATA-3 plays an essential role in IBD especially in UC supported by the results of the experimental colitis as well as the analysis of human samples.

WS.B.16 Mediators of Airway Inflammation

WS.B.16.1
RelB-deficient dendritic cells promote the development of spontaneous allergic airway inflammation in mice

P. M. Nair1, M. R. Starkey1, T. J. Haw1, R. Ruscher2, M. R. Maradana2, R. Thomas2, B. O’Sullivan2, P. M. Hansbro1; 
1Hunter Medical Research Institute and University of Newcastle, New Lambton Heights, Australia, 2University of Queensland Diamantina Institute, Translational Research Institute, Princess 
Alexandra Hospital, Woolloongabba, Queensland, Australia.

Introduction: RelB is a member of the NF-κB family that is essential for dendritic cell (DC) function and inflammatory responses. However, the contribution of RelB to the development 
of allergic airway inflammation (AAI) is unknown. Here we identify a pivotal role for RelB in the spontaneous development of AAI that is independent of allergen exposure.
Materials and Methods: Two strains of naïve RelB-deficient (-/-) mice were used to assess features of AAI (a targeted knockout and a mutant expressing an MHC transgene). Splenic 
CD11c+ DCs from RelB-sufficient mice were adoptively transferred intravenously into RelB-/- recipients and features of AAI were assessed.
Results: Both strains of naïve RelB-/- mice had increased total leukocytes, eosinophils, lymphocytes and neutrophils in bronchoalveolar lavage fluid (BALF) and more severe 
parenchymal inflammation compared to their respective wild-type (RelB+/+) and heterozygous (RelB+/-) controls. RelB-/- mice also had increased chemokines (CCL-2, -3, -4, -5, 
-11, -17, CXCL9, CXCL10, CXCL13); Th2-associated cytokines (IL-4 and -5); serum IgE; mucus secreting cells (MSCs); collagen deposition around the airways; and airway epithelial 
thickening. Transfer of RelB-sufficient DCs to RelB-/- mice decreased total leukocytes and eosinophils in BALF; parenchymal inflammation; chemokines (CCL-2, -3, -4, -5, -11, -17, 
CXCL9, CXCL10, CXCL13); Th2-associated cytokines (IL-4, -5, -13, -25, -33, TSLP); serum IgE; numbers of type-2 innate lymphoid cells, myeloid DCs and γδ T cells; numbers of MSCs; 
collagen deposition and airway epithelial thickening.
Conclusions: These findings demonstrate the importance of RelB in DCs in controlling AAI and a strategy towards DC-targeted therapy for AAI.

WS.B.16.2
The dual role of leukotriene A4 hydrolase in allergic airway disease

D. F. Patel, S. Akthar, T. Peiró, S. A. Walker, L. G. Gregory, C. M. Lloyd, R. J. Snelgrove; 
Imperial College London, London, United Kingdom.

Leukotriene A4 hydrolase (LTA4H) is an enzyme responsible for the production of the powerful pro-inflammatory mediator leukotriene B4 (LTB4). LTB4 is implicated in asthma and 
disruption of LTB4-signalling in animal models resulted in an improvement in airway hyperresponsiveness (AHR). Pharmaceutical companies have generated LTA4H inhibitors to limit 
LTB4 generation, which have proved successful in pre-clinical animal models but failed to show any benefit during clinical trials. This may be due to the indiscriminate inhibition of a 
recently discovered secondary role of LTA4H in Pro-Gly-Pro (PGP) degradation. PGP is a potent neutrophil chemoattractant and we anticipate that PGP accumulation may limit the 
efficacy of these compounds.
To characterise the dual roles of LTA4H in allergic airway disease, we administered house dust mite (HDM) to wild type (WT) and LTA4H-/- mice for 3-weeks. Interestingly, LTA4H-/- 
mice exhibited enhanced airway resistance in response to methacholine compared to WT mice despite lacking LTB4. This exacerbated AHR in LTA4H-/- mice occurred despite reduction 
in inflammatory cells implicated in the pathology of asthma (particularly eosinophils, ILCs and CD4 T-cells) and cytokines associated with Th2-inflammation (such as IL-4, IL-5 and 
IL-13). Additionally, serum IgE antibody levels were comparable between WT and knockout mice, further failing to explain the increased AHR exhibited by LTA4H -/- mice.
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LTA4H-/- mice were unable to degrade PGP and consequently displayed significant PGP accumulation. We have evidence suggesting that PGP may have a pro-remodelling effect on 
airway epithelium that facilitates the exacerbated AHR phenotype in LTA4H -/- mice.

WS.B.16.3
The danger receptor FPR2 controls the initiation of allergic immune responses

U. Smole, J. Phelan, N. Yao, Z. Lijie, S. Lajoie, M. Wills-Karp; 
Johns Hopkins Bloomberg School of Public Health, Baltimore, MD, United States.

Recent studies have demonstrated the importance of IL-33, an “alarmin” strongly induced in the lungs of susceptible individuals, as an initiator of aberrant type 2 responses to 
allergens. However, the allergen-triggered pathways regulating IL-33 release in the airways remain to be established. Herein, we identify the formyl-peptide receptor 2 (FPR2) and its 
endogenous ligand, the acute phase protein serum amyloid A (SAA) as major drivers of house dust mite (HDM)-induced IL-33 release in vitro and in vivo. Specifically, we found that 
HDM-induced IL-33 secretion happens rapidly (30-120 min) and can be completely abrogated either by FPR2 inhibition or SAA knockdown. In vivo, local inhibition of FPR2 in the lungs 
abrogated HDM-induced airway hyperresponsiveness (AHR), IgE synthesis, and bronchoalveolar lavage (BAL) eosinophilia, concomitant with reductions in Th2 cytokine levels, IL-13+ 
innate lymphoid cells (ILC2s), and BAL IL-33 levels in allergen-exposed mice. Similarly, antibody blockade of SAA or administration of high density lipoprotein (HDL), which acts as 
an inhibitor of SAAs cytokine functions, blocked HDM-induced IL-33 secretion and ILC2 recruitment. Thus, our data suggest that the FPR2-SAA axis acts as a central hub for HDM-
induced allergic asthma by regulating IL-33 release and the initiation of type 2 responses in the lungs.

WS.B.16.4
IFN-γ-STAT1-IRF1-axis restricts IL-9 in Th9 cells by opposing IRF4 functions and is dysregulated in asthma

L. Campos Carrascosa1, M. Klein2, C. Lückel1, L. Thomas1, S. Hagner-Benes3, A. König4, D. Riedel5, T. Decker6, A. Bock5, M. Lohoff1, H. Garn3, B. Schaub5, F. Berberich-Siebelt4, T. Bopp2, M. 
Huber1; 
1Institute for Medical Microbiology, Philipps-University Marburg, Marburg, Germany, 2Institute for Immunology, Johannes Gutenberg-University Mainz, Mainz, Germany, 3Institute for 
Laboratory Medicine and Pathobiochemistry, Philipps-University Marburg, Marburg, Germany, 4Institute of Pathology, University of Würzburg, Würzburg, Germany, 5Dr. von Hauner 
Children’s Hospital, Ludwig Maximilians University Munich, Munich, Germany, 6Center for Molecular Biology, University of Vienna, Vienna, Austria.

IL-9, a pleiotropic cytokine produced by Th9 cells, promotes asthma. IFN-γ suppresses IL-9 and its secretion is decreased in asthma. We show that IFN-γ induced the expression of 
the transcription factor IRF1 in a STAT1-dependent manner in Th9 cells. IRF1 inhibited early IL-9 production by counteracting IRF4-driven Il9 promoter transactivation and restricting 
histone acetylation on Il9 regulatory elements. This resulted in restricted RNA polymerase II recruitment to the Il9 gene. In an adoptive transfer model, IFN-γ-treated Irf1-/- Th9 
cells strongly promoted allergic airway disease in an IL-9-dependent manner revealing that IRF1 restricted allergy-promoting activity of Th9 cells. Accordingly, the correlation 
between STAT1 and IRF1 was lost in asthmatic children, and following respiratory infections, IRF1 upregulation was impaired in asthma. Thus, the IFN-γ-STAT1-IRF1 axis restricts IL-9 
production by pro-allergic Th9 cells and its perturbation may exacerbate asthma.

WS.B.16.5
IFN-γ and IL-17A drive distinct airway changes in a murine model of steroid-unresponsive severe asthma

M. Raundhal, C. Morse, A. Khare, T. B. Oriss, J. Kolls, S. Wenzel, A. Ray, P. Ray; 
University of Pittsburgh, Pittsburgh, PA, United States.

Asthma is an inflammatory disease of the airways characterized by airway obstruction due to inappropriate immune responses against some environmental moieties like house dust 
mite (HDM) and pollens. Depending on the frequency and intensity of exacerbations experienced, asthma can be categorized as mild-moderate asthma (MMA) that is corticosteroid 
(CS)- responsive and severe asthma (SA) that is poorly managed by CS. The presence of neutrophils in asthma has been correlated with refractoriness to CS, fatal exacerbations 
and severity. To date, our understanding of the pathological mechanisms central to neutrophil-prominent SA is minimal primarily because of the lack of a suitable animal model, 
limiting the development and testing of new therapeutics. Human asthma samples and a novel mouse model of SA were used to study cytokine responses, airway inflammation 
and hyperreactivity in MMA and SA. Unlike patients with milder disease, SA patients consistently have a mixed Th1/Th2/Th17 immune phenotype in their airways despite high dose 
CS treatment. The combination of an allergen, HDM, with agents that mimic infection induces a SA phenotype in mice. As in human severe asthmatics, the immune response in this 
mouse model elicits mixed granulocytic airway inflammation and airway hyperresponsiveness that are poorly responsive to CS. IFN- γ-deficient and IL-17A-deficient mice subjected 
to the SA model highlight the differential role played by each cytokine in modulating hallmark features of asthma such as airway inflammation, airway hyperreactivity and steroid 
responsiveness. Proteases and lipid mediators were identified as potential biomarkers of severe asthma using network analysis of RNA-Seq expression data.

WS.B.16.6
Compound A modulates steroid insensitive chemokines in airway smooth muscle cells via IRF-1 dependent and independent pathways

A. Gavrila1, L. Chachi1, O. Tliba2, Y. Amrani1, C. Brightling1; 
1University of Leicester, Leicester, United Kingdom, 2Thomas Jefferson University, Philadelphia, PA, United States.

Preclinical models of human conditions including asthma showed the therapeutic potential of a dissociated glucocorticoid (GC) receptor (GR) ligand compound A (CpdA). Whether 
CpdA inhibits GC insensitivity, a central feature of severe asthma, has not been addressed. We showed that CpdA suppresses production of GC-resistant chemokines. Our aim was to 
further investigate the mechanisms underlying CpdA sensitive pathways in airway smooth muscle (ASM) cells. ASM cells were treated with TNFα/IFNγ with or without CpdA and the 
modulatory effects on chemokine expression were investigated (ELISA, qPCR). GRα activation by CpdA was assessed by qPCR, immunostaining and receptor antagonism (RU486). 
The effect of CpdA on the transcription factor IRF-1 was investigated using immunoblot, immunostaining and siRNA knockdown. CpdA dose-dependently inhibited production of 
fluticasone-resistant CCL5, CX3CL1, and CXCL10 induced by TNFα/IFNγ (protein and mRNA). CpdA failed to induce mRNA expression of the GRE-inducible gene Glucocorticoid-
induced Leucine Zipper (GILZ), while transiently inducing MAPK phosphatase 1 (MKP-1) (mRNA, protein). CpdA inhibitory action was not associated with GR nuclear translocation 
or prevented by RU486 antagonism. We show that CpdA inhibits cytokine induced IRF-1 activation and nuclear translocation, previously associated with reduced steroid sensitivity 
in ASM cells. Furthermore, IRF-1 siRNA knockdown reduced cytokine-induced CCL5 and CX3CL1 production but not CXCL10, suggesting the involvement of IRF-1 dependent and 
independent pathways. Cytokine-induced CXCL10 production was reduced by MKP-1 silencing, showing the complexity of the mechanisms involved in CpdA action. Thus, targeting 
CpdA sensitive pathways in ASM cells represents an alternative approach for GC insensitivity treatment in asthma.

WS.B.17 Immune Dysregulation

WS.B.17.1
Ultraviolet light converts propranolol, a non-selective β-blocker and potential lupus-inducing drug, into a pro-inflammatory AhR ligand

K. Dorgham1, A. Mathian2, Z. Amoura3,1,2, H. Yssel1, G. Gorochov3,1,4; 
1Inserm U1135, Paris, France, 2AP-HP, Groupement Hospitalier Pitié-Salpêtrière, Service de Médecine Interne 2, Centre de Référence National pour le Lupus et le Syndrome des 
Antiphospholipides, Paris, France, 3Sorbonne Universités, UPMC Univ Paris 06, CR7, CIMI-Paris, Paris, France, 4AP-HP, Groupement Hospitalier Pitié-Salpêtrière, Département 
d’immunologie, Paris, France.

Ultraviolet (UV) light and some medications are known to trigger lupus erythematosus (LE). A common mechanism underlying the immunopathologic effect, resulting from exposure 
to these two seemingly unrelated factors, remains unknown. The aryl hydrocarbon receptor (AhR) plays a key role in the regulation of IL-22 production in humans and can be activated 
by both xenobiotics and naturally occurring photoproducts. A significant expansion of Th17and Th22 cells was observed in the peripheral blood of active systemic LE (SLE) patients, 
compared to inactive patients and controls. We also show that propranolol, a potential lupus-inducing drug, induced stronger AhR activation in PBMCs of SLE patients than in those of 
controls. AhR agonist activity of propranolol was enhanced by UV light exposure. Mass spectrometry analysis of irradiated propranolol revealed the generation of a proinflammatory 
photoproduct. This compound behaves like the prototypic AhR ligand 6-formylindolo[3,2-b]carbazole, a cutaneous UV light-induced tryptophan metabolite, both promoting 
IL-22, IL-8 and CCL2 secretion by T cells and macrophages. Finally, LE patients exhibit signs of cutaneous AhR activation which correlate with lesional expression of the same 
proinflammatory cytokines, suggesting role for photometabolites in the induction of skin inflammation. The AhR might therefore represent a target for therapeutic intervention in LE.
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WS.B.17.2
Modulatory capacities of soluble Fc-epsilon RI in the IgE-mediated immune response

S. Moñino Romero1, C. Bannert1, K. Schmidthaler1, T. Eiwegger1, E. Dehlink1, A. Fiocchi2, A. S. Amoah3, M. Yazdanbakhsh3, B. Bohle4, E. Fiebiger5, Z. Szépfalusi1; 
1Department of Pediatrics and Adolescent Medicine, Medical University Vienna, Vienna, Austria, 2Hospital Bambino Gesù in Rome, Rome, Italy, 3Department of Parasitology, Leiden 
University Medical Center, Leiden, Netherlands, 4Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 5Division of Gastroenterology and 
Nutrition, Children’s Hospital Boston, and Department of Pediatrics, Harvard Medical School, Boston, MA, United States.

Introduction: IgE-mediated allergies are potentially life threatening immunologic reactions towards otherwise harmless environmental antigens and serum IgE is the common marker 
for allergy diagnosis. However, allergen-specific IgE levels not always correlate with allergic reactions. The recently discovered soluble form of the high affinity receptor for IgE 
(sFcεRI) present in serum may interfere with IgE levels.
Material and Methods: The modulatory capacities of sFcεRI were analysed using a MelJuSo cell line stably transfected with functional FcεRI. Cells were stimulated with chimeric 
IgE (cIgE) plus its specific ovalbumin (NP-OVAL). To measure the blocking capacity, FAB-like (Facilitated Antigen Binding) tests were performed with sFcεRI collected from the 
supernatants. Change on FcεRI surface expression and bound-IgE were measured by flow cytometry. Serum sFcεRI levels from defined food allergic patients from different regions 
were measured by ELISA.
Results: FcεRI surface expression and sFcεRI expression in the supernatant increased in a dose-dependent manner upon cIgE stimulation (5-30µg/mL) and cIgE together with NP-
OVAL stimulation (1-100µg/mL) respectively. The blocking capacity of sFcεRI reached 57-63% inhibition in the cIgE-FcεRI binding.
Conclusions: MelJuSo cells are useful to characterise the modulatory capacity (surface expression, release, cleavage) of the sFcεRI. Furthermore, recent data suggest that sFcεRI 
present in the serum may have a blocking capacity on IgE binding to FcεRI. Thus sFcεRI could be an important player in the complex signalling pathway of the allergic response.
Supported by the Austrian Science Funds. Doctoral Program W 1248-B13.

WS.B.17.3
RIG-I-induced type I IFNs promote regeneration of the intestinal stem cell compartment during acute tissue damage

J. C. Fischer1, M. Bscheider1, G. Eisenkolb1, C. Lin1, A. Wintges1, V. Otten1, C. Lindemans2, S. Heidegger1, M. Rudelius3, S. Monette4, K. A. Porosnicu Rodriguez5, S. Liebermann5, C. Liu6, S. 
Lienenklaus7, U. Kalinke8, J. Ruland9, C. Peschel1, M. Docampo5, E. Velardi10, R. Jenq11, A. M. Hanash12, J. A. Dudakov5, T. Haas1, M. R. van den Brink11, H. Poeck1; 
1III. Medizinische Klinik, Technical University of Munich, Munich, Germany, 2Pediatrics: BMT-Unit, UMCU, Utrecht, Netherlands, Netherlands, 3Institute of Pathology, University of 
Wuerzburg, Germany, 4Tri-Institutional Laboratory of Comparative Pathology, Memorial Sloan Kettering Cancer Center, NY, United States, 5Department of Immunology, Memorial Sloan 
Kettering Cancer Center, NY, United States, 6University of Florida College of Medicine, Department of Pathology, FL, United States, 7Helmholtz Centre for Infection Research, Molecular 
Immunology, Braunschweig, Germany, 8Helmholtz Centre for Infection Research, Hannover Medical School, Experimental Infection Research, TWINCORE, Germany, 9Institut für Klinische 
Chemie und Pathobiochemie, Technical University of Munich, Munich, Germany, 10Department of Immunology, Memorial Sloan Kettering Cancer Center, New York, NY, United States, 
11Department of Medicine, Memorial Sloan Kettering Cancer Center, NY, United States, 12Department of Medicine, Memorial Sloan-Kettering Cancer Center, NY, United States.

Introduction: Although the role of Type I IFNs in initiating host defense against pathogens is well established, recent work highlights the regenerative function of this cytokine family. 
Yet, despite its involvement in tissue repair, the cellular targets and mechanisms of action by which Type I IFNs act during tissue regeneration are poorly understood.
Material and Methods/Results: Here, we describe a hitherto unrecognized regenerative function for the RIG-I/MAVS/IFN-I pathway through direct effects on epithelial regeneration. 
Mice deficient in the RIG-I adaptor MAVS were more sensitive to intestinal barrier damage after total body irradiation (TBI) and, like RIG-I deficient mice, developed worse graft-
versus-host disease (GVHD) in a preclinical model for allogeneic hematopoietic stem cell transplantation (allo-HSCT). This phenotype was not associated with changes in the intestinal 
microbiota, but with a defect in epithelial regeneration. Moreover, in contrast to previous reports in steady-state conditions and after viral challenge, we found that interferon-α/β 
receptor (IFNAR) signaling in non-hematopoietic epithelial cells was crucial for tissue regeneration after acute damage. Importantly, we could demonstrate that this pathway could be 
therapeutically targeted with RIG-I agonists, which promoted barrier integrity and prevented GVHD. Mechanistically, Type I IFNs (either RIG-I-induced or recombinant) could promote 
intestinal stem cell (ISC) growth in crypt organoid cultures, suggesting that stimulation of the ISC compartment led to epithelial regeneration.
Conclusion: Our findings suggest that activation of RIG-I and IFN-I can promote regeneration of epithelial cells and thus offers an innovative therapeutic strategy for the management 
of acute intestinal injury.

WS.B.17.4
Immunosurveillance and therapy of multiple myeloma is CD226-dependent

C. Guillerey1, L. Ferrari de Andrade1, S. Vuckovic1, M. Chesi2, L. Bergsagel2, G. R. Hill1, M. J. Smyth1, L. Martinet3,1; 
1QIMR Berghofer Medical Research Institute, Herston, Australia, 2Comprehensive Cancer Center, Mayo Clinic, Scottsdale, AZ, United States, 3Cancer Research Center of Toulouse, Toulouse, 
France.

Multiple myeloma (MM) is the second most common hematological malignancy in the world. Although a number of oncogenic events are associated with MM evolution, the 
pathogenesis of MM could also reflect the impact of host immune reactions. The interaction between CD226 (DNAM-1) with its ligands CD155 and CD112 has recently emerged as 
a critical mechanism of immune defence against a wide range of malignancies including MM (Martinet et al, Nature Reviews Immunology). Using Vk*MYC transgenic mice that 
spontaneously develop MM, we recently provided the first in vivo demonstration that the immune system and CD226 play a critical role in the control of MM progression and response 
to treatment (Guillerey et al, the journal of clinical investigation, 2015). By monitoring Vk*MYC mice crossed with Cd226 mutant mice over a period of three years, we found that 
activating receptor CD226 limits spontaneous MM development. We demonstrated that the CD226-dependent anti-myeloma immune response was mediated by both NK and CD8+ 
T cells through IFN-γ. Finally, we observed that standard drugs used in the management of MM, cyclophosphamide and bortezomib, required CD226 for optimal anti-myeloma 
efficacy and that anti-CD137 (4-1BB) monoclonal antibody exerted strong anti-myeloma activity. Taken together, these results reveal not only the importance of CD226 in the 
immunosurveillance of MM in vivo, but also the role of immune components for optimal efficacy of MM therapy. Progressive immunosuppression is associated with MM progression 
and strategies that aim to increase immune functions such as anti-CD137 monoclonal antibodies may have important therapeutic implications in MM.

WS.B.17.5
NFATc1 proteins are critical survival factors in Burkitt Lymphomagenesis

K. Murti, H. Fender, R. Busch, V. Wild, E. Serfling, A. Avots; 
Institute of Pathology and Comprehensive Cancer Center Mainfranken, University of Wuerzburg, Wuerzburg, Germany.

In Burkitt lymphoma (BL) pro-apoptotic properties of c-MYC are counteracted through the B-cell receptor (BCR) and phosphoinositide-3-kinase (PI3K) pathway. However, treatment 
of BL cell lines with anti-neoplastic Gallium compounds induces apoptosis without significant effect on PI3K activity. In normal B-cells BCR triggering activates both NF-kB- and NFAT-
dependent survival signals. Since BL cells do not exhibit constitutive NF-kB activity, we hypothesized that anti-apoptotic NFATc1A proteins are major survival factors in BL cells.Here 
we show that post-transcriptional mechanisms are responsible for a constitutive nuclear localization of NFATc1 in primary human BL tumors, in BL cell lines and in Eµ-Myc-induced 
mouse B cell lymphomas (BCL). Nuclear residence of NFATc1 and cell survival in these entities depend on intracellular Ca++ levels but are largely independent from calcineurine 
activity and therefore insensitive to cyclosporine A (CsA) treatment. Direct interaction between the regulatory domain of NFATc1 and DNA binding domain of BCL6 contributes to 
sustained nuclear residence of NFATc1. Conditional inactivation of Nfatc1 gene in Eµ-Myc mice prevents development of tumors with mature B cell immunophenotype (IgD+). Loss of 
NFATc1 expression in BCL cells ex vivo results in apoptosis of tumor cells. Gallium compounds affect expression of NFATc1 in BL cells. Together our results identify NFATc1 as a critical 
survival factor in BL cells and, hence, as a promising target for alternative therapeutic strategies for BL and, likely, other malignancies specified by constitutive NFATc1 activity.

WS.B.17.6
Plasmacytoid dendritic cells promote HIV-1-induced group-3 innate lymphoid cell depletion

Z. Zhang1, J. Zhao1, L. Cheng2, F. Wang1, L. Su2; 
1Beijing 302 hospital, Beijing, China, 2The Lineberger Comprehensive Cancer Center, Department of Microbiology and Immunology, University of North Carolina, Chapel Hill, NC, United 
States.

Group 3 innate lymphoid cells (ILC3s) play a key role in promoting antibacterial immunity, chronic inflammation or tissue repair. However, their characteristics and relevant regulatory 
mechanisms in human immunodeficiency virus-1 (HIV-1) infection are poorly understood partially due to the lack of a robust model. We report here that functional human ILC3s 
were developed in lymphoid organs of humanized mice, but were depleted by persistent HIV-1 infection in vivo as in chronic HIV-1-infected patients. The loss of ILC3s was reversed 
by efficient anti-retroviral therapy. Interestingly, depletion of plasmacytoid dendritic cells (pDCs) or blockade of type I interferon (IFN-I) or CD95/FasL pathway also prevented HIV-1-
induced ILC3 depletion in vivo and in vitro, respectively. Finally, HIV-1 infection up-regulated expression of CD95 on ILC3s via pDCs- and IFN-I-dependent mechanism and sensitized 
ILC3s to undergo CD95/FasL-mediated apoptosis. We conclude that chronic HIV-1 infection depletes ILC3s through pDC activation, induction of IFN-I and CD95-mediated apoptosis.
Acknowledgements: This work was supported in part by grants from the National Science Fund for Outstanding Young Scholars (81222024 to ZZ), National Natural Science 
Foundation of China (81301432, to JZ), and UNC University Cancer Research Fund innovation grant, from the US National Institutes of Health (AI080432 to LS).
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WS.B.18 Tumor Biology and Immunosurveillance

WS.B.18.1
Identification and characterization of putative neoplastic stem cells in human mast cell leukemia

G. Eisenwort1,2, B. Peter1,2, I. Sadovnik2, K. Blatt2, G. Stefanzl2, S. Cerny-Reiterer1,2, G. Hoermann3, T. Rülicke4, M. Willmann5, M. Bilban3, C. Mannhalter3, J. Schwaab6, W. R. Sperr1,2, M. 
Arock7, A. Reiter6, P. Valent1,2; 
1Ludwig Boltzmann Cluster Oncology, Vienna, Austria, 2Department of Medicine I, Medical University of Vienna, Vienna, Austria, 3Department of Laboratory Medicine, Medical University 
of Vienna, Vienna, Austria, 4Institute of Laboratory Animal Science, University of Veterinary Medicine Vienna, Vienna, Austria, 5Department for Companion Animals & Horses, Clinic for 
Internal Medicine and Infectious Diseases, University of Veterinary Medicine Vienna, Vienna, Austria, 6Department of Hematology and Oncology, University Hospital Mannheim, Mannheim, 
Germany, 77Molecular Oncology and Pharmacology, LBPA CNRS UMR8113, Ecole Normale Supérieure de Cachan, Cachan, France.

Systemic mastocytosis (SM) is a rare hematopoietic neoplasm characterized by abnormal growth and expansion of mast cells (MCs) in the bone marrow and other organ systems. 
Whereas patients with indolent SM have a normal life-expectancy, patients with more advanced forms of SM have a grave prognosis. MC leukemia (MCL) is the rare leukemic 
variant of advanced SM, defined by a rapid leukemic expansion of immature MCs in various organs and a poor prognosis with short survival. Although MCL is considered a stem cell 
disease, little is known about the origin and phenotype of MCL-initiating leukemic stem cells (LSCs). We examined the phenotypic and functional characteristics of putative LSCs in 
patients with aggressive SM and MCL. Highly enriched LSCs were injected into NOD-SCID-IL-2Rγ-/- mice exhibiting human membrane-bound SCF (NSGSCF). Whereas cell fractions 
containing CD34+ cells engrafted NSGSCF mice with a MCL-like disease, no substantial engraftment was produced by stem cell-depleted KIT+/CD34─ cell fractions obtained from 
the same patients. As assessed by flow cytometry, MCL LSCs were found to co-express several stem cell markers and potential therapeutic targets, including CD33, CD52, and CD117. 
Subsequently, we examined the effects of target-specific antibodies. The CD52-targeting antibody alemtuzumab was found to induce lysis of CD34+/CD38─ cells in all MCL samples 
analysed. Furthermore, pre-incubation of MCL cells with alemtuzumab prior to injection into NSGSCF mice resulted in a significantly reduced engraftment. These observations may 
lead to the development of novel LSC-eradicating treatment concepts in this highly aggressive and drug-resistant form of leukemia.

WS.B.18.2
The telomeric protein TRF2 overexpression in cancer cells induces immune escape through MDSC recruitment and activation

J. Cherfils-Vicini1, L. Cervera1, C. Iltis1, F. Allain2, A. Biroccio3, E. Vivier4, E. Gilson1; 
1IRCAN, CNRS7284 INSERM U1081 University of Nice, Nice, France, 2Unité de Glycobiologie Structurale et Fonctionnelle, UMR 8576 du Centre National de la Recherche Scientifique- 
Université Lille 1, Villeneuve d’Ascq, France, 3Istituto Nazionale Tumori Regina Elena, Roma, Italy, 4Centre d’Immunologie de Marseille-Luminy, Aix-Marseille Université, UM2 INSERM 
UMR1104, CNRS UMR7280, Marseille 13288, France and Hôpital de la Conception, Assistance Publique–Hôpitaux de Marseille, Marseille 13005, France, Marseille, France.

Telomeres, the most distal structures of chromosomes, play an important role in genome stability and dysfunctions of these structures activate a cell-intrinsic program that leads to 
senescence or apoptosis. We previously published that TRF2 is upregulated in many human cancers and that this overexpression decreased the ability of cancer cells to be elimnated 
by NK cells, leading to an increase in tumor growth and a decrease in the overall survival (Biroccio, Cherfils-Vicini et al, NCB, 2013). In order to understand how TRF2 modulate NK cell 
mediated immunosurveillance, we analyzed in deep the immune microenvironnement depending of TRF2 dosage. We found that TRF2 overexpression favors immunosuppression via 
the recruitment of Treg and the recruitment as well as the activation of MDSC. Importantly, this immunomodulation does not rely on the telomere capping properties of TRF2 but on 
its capacity to bind gene DNA outside telomeres, leading to transcriptional activation. Among the TRF2-modulated genes, the Heparan Sulfate 3-O-sulfotransferase 4 (HS3ST4), an 
enzyme implicated in the sulfation of cell surface glycoproteins inhibits NK cells recruitment in an epistatic relationship with TRF2 and favored MDSC recruitment. These results reveal 
a new TRF2- dependent pathway that is tumor-cell extrinsic and that shapes a strong immunosuppressive cancer microenvironment via the sulfation of proteoglycans.

WS.B.18.3
Necroptotic effector molecules regulate tumor immunogenicity

Y. Ma, H. Yang, G. Kroemer; 
INSERM U1138, Centre de Recherche des Cordeliers, Paris, France.

Introduction: In response to overwhelming stresses, various pathways can be activated for cell death execution through different modalities. Our group has previously reported 
that chemotherapeutic drugs can induce Atg5- and Atg7- dependent autophagy and caspases-dependent apoptosis in several tumor cell lines, both of which are indispensable for 
the immunogenicity of stressed tumor cells. Programmed necrosis “necroptosis” has recently been reported as inflammatory, but its relevance in tumor immunogenicity remains 
unknown.
Materials and Methods: Tumor cells expressing key components of necroptosis (Rip3k and Mlkl) were treated with classic inducers of necroptosis (TSZ, TNF+smac mimetic+z-VAD), 
non-programmed necrosis (F/T, freeze/thaw) or immunogenic cell death (MTX, mitoxantrone), and their immunogenicity were compared. By generating several Rip3k-/- and Mlkl-/- 
tumor cell lines, we analyzed their sensitivity to chemotherapy and immunogenicity in comparison with parental cell lines.
Results: Subcutaneous inoculation of tumor cells pre-treated with TSZ could trigger potent anti-tumor immunity. In the absence of Rip3k and Mlkl, tumor cells lost their sensitivity 
to TSZ, but not to MTX in vitro. However, the efficacy of MTX-based chemotherapy and preventive tumor vaccine were abolished in Rip3k-/- and Mlkl-/- tumors. These cells showed 
different patterns of immunogenic cell death (ICD) factor release in response to chemotherapeutic drugs.
Conclusions: Our study demonstrated that necroptosis pathways are activated during certain chemotherapies and we revealed an unexpected link between necroptosis, ICD factor 
regulation and tumor immunogenicity in response to chemotherapy.

WS.B.18.4
sCYLD expression causes B-CLL development in mice and men

M. Hahn1, J. Bürckert2, C. Pallasch3, A. Waisman1, T. Wunderlich4, N. Hövelmeyer1; 
1Institut für Molekulare Medizin, Mainz, Germany, 22Department of Immunology Luxembourg Institute of Health, Luxemburg, Germany, 33Department I of Internal Medicine, Köln, 
Germany, 4Max Planck Institute for Metabolism Research, Köln, Germany.

A tightly regulated NF-κB pathway is very important for B cell homeostasis. Aberrant activation of NF-κB is involved in the development of chronic lymphocytic leukemia (CLL).
The deubiquitinating enzyme CYLD, acts as a negative regulator of NFκB by removing K63-linked ubiquitin chains from its target proteins. Here, we show that the B cell specific 
deletion of full-length CYLD and overexpression of the shorter splice form (sCYLD) lacking the binding sites for TRAF2 and NEMO, leads to the dramatic expansion of CD5 positive B 
cells, a hallmark of CLL. These cells accumulate in the blood and lymphatic organs with age, and show characteristic up-regulation of typical CLL-markers such as ZAP-70 and Bcl-2.
A20, another negative regulator of NF-κB targets some of the same proteins as CYLD, thereby potentially compensating for the lack of FL-CYLD.
We crossed sCYLD mice to a B cell specific A20 knockout. In these mice, the CLL phenotype progresses more rapidly due to an increase of NF-κB activity, up to the point where 100% 
of the B cells are CD5+. These cells show oligoclonal expansion, infiltrate the liver and the lungs, and accumulate in all lymphatic organs.
Interestingly, we could show that some human CLL patients also express sCYLD, whereas none of the healthy controls do so. These findings indicate that sCYLD is a new risk factor for 
CLL and implies that disrupted alternative splicing of key NF-κB regulators in general could lead to the development of CLL.

WS.B.18.5
The effect of NF-κB on tumour-stromal interactions in colorectal cancer

G. A. O’Malley1,2, P. Lohan2, S. Rani2, K. Lynch2, S. Naicker2, G. Shaw2, T. Ritter2, L. J. Egan1, A. E. Ryan1,2; 
1Dept. of Pharmacology and Therapeutics, NUI Galway, Galway, Ireland, 2Regenerative Medicine Institute (REMEDI) NUI Galway, Galway, Ireland.

Introduction: The tumour microenvironment (TME) is composed of many cell types including endothelial cells, stromal cells and immune components, and influences tumour 
growth, metastasis and resistance to therapy. It has recently been shown that mesenchymal stromal cells (MSCs) are recruited to the TME and acquire a distinct, tumour-promoting 
phenotype in vivo. We aimed to elucidate the molecular regulation of the induced immunosuppressive and tumour-promoting phenotype of tumour-associated MSCs, and specifically 
the effect of tumour cell NF-κB activity on this process.
Materials/Methods: NF-κB-deficient CT26 colon tumour cell lines were established by over-expression of an IκB-α super-repressor plasmid (CT26/IκB-α SR) with transfection of an 
empty vector as control (CT26/EV). MSCs were treated with 60% conditioned medium from these cells (TCM) for 72hrs and subsequently co-cultured with syngeneic t-cells. Migration 
was assessed using a transwell-based assay.
Results: MSC migration toward tumour cells was significantly inhibited in the absence of NF-κB in tumour cells. After 72hr exposure to TCM, MSCs displayed an enhanced 
immunosuppressive capacity, which was further increased when the tumour cells had been pre-treated with TNF-α. This enhanced immunosuppression was dependent on NF-κB. 
Flow cytometry showed that TCM induced PD-L1 expression on MSCs, and the addition of a PD-1 blocking antibody reversed the enhanced immunosuppression by the conditioned 
MSCs.
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Conclusion: This data demonstrates that targeting the unregulated PD-1/PD-L1 signalling pathway in colorectal cancer may be key to breaking the cycle of immunosuppression and 
immune evasion established by stromal cells in the tumour microenvironment, thus providing an opportunity for more efficacious cancer immunotherapy.

WS.B.18.6
Effects of PKC412 and its metabolites CGP52421 and CGP62221 on proliferation of neoplastic mast cells and IgE-mediated histamine release

B. Peter1,2, G. E. Winter3, K. Blatt2, U. Rix3,4, K. L. Bennett3, G. Stefanzl2, E. Hadzijusufovic1,2, C. Dutreix5, J. Roesel5, P. W. Manley5, G. Superti-Furga3, P. Valent1,2; 
1Ludwig Boltzmann Cluster Oncology, Medical University of Vienna, Vienna, Austria, 2Department of Internal Medicine I, Division of Hematology & Hemostaseology, Medical University of 
Vienna, Vienna, Austria, 3Center for Molecular Medicine (CeMM) of the Austrian Academy of Sciences, Vienna, Austria, 4Department of Drug Discovery, H. Lee Moffitt Cancer Center and 
Research Institute, Tampa, FL, United States, 5Novartis Oncology, Basel, Switzerland.

Systemic mastocytosis (SM) is a hematologic neoplasm characterized by pathologic expansion and accumulation of KIT-mutated neoplastic mast cells (MC). The KIT-targeting drug 
midostaurin (PKC412) is currently used successfully in clinical trials in advanced SM. However, although no complete long-lasting remissions were obtained, the mediator-induced 
symptoms often improved in these patients. We examined the effects of PKC412 and its major metabolites, CGP52421 and CGP62221, on MC proliferation and IgE-R-dependent 
histamine release. All three compounds suppressed IgE-R-mediated histamine release of human basophils. PKC412 and CGP62221 were also found to inhibit growth of HMC-1.1 
cells (KIT D816V-) and HMC-1.2 cells (KIT D816V+), whereas CGP52421 showed no substantial effects. Corresponding results were obtained in primary neoplastic MC. PKC412 and 
CGP62221 were also found to dephosphorylate KIT D816V in HMC-1.2 cells, whereas CGP52421 showed no effects. In addition, PKC412 and CGP62221 induced apoptosis in both 
HMC-1 sub-clones, whereas no effect was seen with CGP52421. Chemical proteomic profiling revealed that PKC412 interacts with several different kinase-targets in HMC-1 cells, 
including KIT, BIKE, SYK and FES. Drug-competition experiments showed that the KIT-downstream regulator FES is recognized by PKC412 and CGP62221, but not by CGP52421 in 
HMC-1.2 lysates. Finally, we were able to show that CGP62221 and CGP52421 synergize with 2CdA/cladribine in inhibiting the proliferation of HMC-1.2 cells. Together, PKC412 and its 
metabolites exert unique effects on growth and function of neoplastic MC. This observation may have clinical implications and may explain why mediator-related symptoms improve 
in PKC412-treated SM patients even if no hematologic remission is obtained.

WS.B.19 Immune Modulation by Infectious Agents

WS.B.19.1
Microbiota transfer to non-obese diabetic mice - impact of Akkermansia muciniphila on the delay of diabetes

A. Hänninen1, R. Toivonen1, C. Belzer2, J. Ouwerkerk2, S. Pietilä1, R. Emani1, A. Rintala1, W. M. de Vos3,2; 
1University of Turku, Turku, Finland, 2University of Wageningen, Wageningen, Netherlands, 3University of Helsinki, Helsinki, Finland.

Gut microbiota is implicated in the pathogenesis of autoimmune diabetes in both humans and non-obese diabetic (NOD) mice. We compared the gut microbiota between two 
colonies of NOD mice (NOD/Jackson and NOD/Taconic) with high and low diabetes incidence, respectively. 16S RNA sequencing and quantitative PCR revealed major differences in 
overall microbiota composition and diversity between colonies. Hence, we transferred the microbiota of the NOD/Taconic mice to the NOD/Jackson offspring by either microbiota 
transfer via oral gavage at weaning or co-housing of pregnant dams. Both treatments resulted in the transfer of several microbial taxa, including C. arthromitus (SFB) as a single 
species to the NOD/Jackson recipients; and was associated with increased acetic- and propionic acid concentrations in the caecal content. However, diabetes incidence in NOD/
Jackson offspring remained unaltered, which may be attributed to the observation that some taxa were not effectively transferred. One of these was Akkermansia muciniphila 
and therefore, we transferred cultures of this dedicated mucus-utilizing bacteria experimentally to NOD/Jackson mice. We observed that A. muciniphila transfer delayed diabetes 
incidence significantly in NOD/Jackson mice. Our data indicate that a major change in gut microbiota does not necessarily translate into a change in diabetes incidence per se, but 
reveal that a single species, A.muciniphila, may carry diabetes-delaying properties.It has previously been shown that A.muciniphila has extensive metabolic and immune signaling 
effects in mice and we speculate that this may also explain the observed diabetes delaying effects.

WS.B.19.2
mechanisms of disease tolerance to gram-negative sepsis

R. Gawish1,2, B. Maier1,2, K. Lakovits2, A. Hladik1, A. Korosec1, M. Ildiko3, F. Oakley4, B. John4, I. Lang5, S. Knapp1,2; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Medical University of Vienna, Dept. of Med. 1, Lab. of Infection Biology, Vienna, 
Austria, 3Pathology Überlingen, Überlingen, Germany, 4Newcastle University, Institute of Cellular Medicine, Fibrosis Laboratory, Newcastle, United Kingdom, 5Medical University of Vienna, 
Internal Medicine II, Division of cardiology, Vienna, Austria.

Introduction: Despite the availability of antibiotics, sepsis is still a life threatening condition characterized by uncontrolled systemic inflammation, coagulation and subsequent organ 
failure. Disease tolerance is a previously unrecognized host defense strategy, next to the well-studied strategies of “avoidance” and “resistance”, and involves mechanisms aiming to 
improve the host fitness without directly influencing pathogen burden.
Materials and Methods: We have established a model of disease tolerance, were mice are long-term protected from organ damage during Gram-negative sepsis. As the protected 
group shows the same pathogen burden as the control group, we are now able to study mechanisms of disease tolerance uncoupled from effects that depend on the bacterial load. 
Using cell-depletion strategies and genetically modified mouse models we want to identify cells that mediate organ-protection during sepsis.
Results and Conclusion: So far we could show that neutrophils and platelets are the main contributors to sepsis-induced organ damage. Disease tolerance prevents micro thrombus 
formation, dampens early inflammation and neutrophil recruitment into organs. This goes along with an expansion of splenic B-cells and an increase of total IgM in the serum of 
tolerant mice, which is also consumed during the subsequent bacterial challenge. Given that the long-lasting protective effect is abolished in Rag2-/- mice, we propose that IgM might 
suppress inflammation and neutrophil migration, thereby improving host fitness, while maintaining efficient bacterial clearance. The final identification of distinct cells and potential 
mediators of disease tolerance might possibly allow for novel therapeutic approaches in patients suffering from sepsis.

WS.B.19.3
Lung resident memory CD4+ T cells (Trm) play a critical role in protective immunity to Bordetella pertussis

M. M. Wilk1, R. M. McManus1, A. Misiak1, M. A. Lynch2, K. H. Mills1; 
1School of Biochemistry and Immunology, Trinity Biomedical Sciences Institute, Trinity College Dublin, Ireland, 2Department of Physiology, Trinity College Institute of Neuroscience, Trinity 
College Dublin, Ireland.

Introduction: CD4+ T cell responses play a key role in natural and vaccine-induced immunity to Bordetella pertussis (B.p.). However, the role of local pulmonary versus systemic T cells in 
protective immunity is unclear.
Material and Methods: We used FTY720 (Fingolimod) to block T-cell egress from draining lymph nodes. Mice were immunized with pertussis whole cell (wP) or acellular (aP) vaccines 
and challenged with B.p. by aerosol inoculation. Lung lymphocytes were analyzed by flow cytometry. Cytokine production by Ag-specific T cells was measured by ELISAs.
Results: Treatment of mice with FTY720 impaired clearance of a primary infection with B.p. that was associated with a significant reduction of lung infiltrating B and naïve (TN) and 
central memory (TCM) T cells. However, T cells that exhibited exclusively CD62L-CD44hi effector memory (TEM) phenotype, recovered during the course of infection despite chronic 
FTY720 treatment. We also examined the role of lung T cells in protective immunity induced with pertussis vaccines. We found a significant increase in CD4+ T cells in the lungs after 
immunization with wP, but not aP, that were not depleted after FTY720 treatment. These cells expressed CD103 and CD69 tissue resident memory markers and proliferated locally in 
the lungs. FTY720 treatment did not affect the clearance of infection in wP immunized mice.
Conclusions: This study shows that wP is a more potent inducer of specific lung resident memory CD4+ (TRM) T cells which reside and proliferate in the lungs and are sufficient for 
induction a protective immunity to B. pertussis.

WS.B.19.4
AP-1 transcription factor serves as a molecular switch between Chlamydia pneumoniae replication and persistence

S. Krämer1, P. Crauwels1, R. Bohn1, C. Radzimski2, M. Szaszák2, M. Klinger3, J. Rupp2,4, G. van Zandbergen1,5; 
1Paul-Ehrlich-Institute, Division of Immunology, Langen, Germany, 2University of Luebeck, Institute of Medical Microbiology and Hygiene, Luebeck, Germany, 3University of Luebeck, 
Institute of Anatomy, Center for Structural and Cell Biology in Medicine, Luebeck, Germany, 4University of Luebeck, Departement of Molecular und Clinical Infectious Diseases, Luebeck, 
Germany, 5Institute of Immunology, University Medical Center, Mainz, Germany.

Chlamydia pneumoniae are gram-negative bacteria causing acute or chronic respiratory infections. As obligate intracellular pathogens chlamydia are efficient manipulators of host 
cell processes to ensure their intracellular development. Here we focused on chlamydial interaction with the host cell transcription factor AP-1 and its consequence on chlamydial 
development. During Chlamydia pneumoniae infection, protein expression and activity of the AP-1 family members c-Jun, c-Fos and ATF-2, were regulated in a time and dose 
dependent manner. We observed that c-Jun protein and its phosphorylation level significantly increased during C. pneumoniae development. siRNA knockdown of c-Jun protein in 
HEp-2 cells reduced chlamydial load, resulting in smaller inclusions and a significant lower chlamydial recovery. Furthermore, inhibition of the c-Jun containing AP-1 complexes, using 
Tanshinone IIA, changed the replicative infection phenotype into a persistent one. Tanshinone IIA dependent persistence was characterized by smaller, aberrant inclusions, a strong 
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decrease in chlamydial load and a significantly reduced chlamydial recovery, as well as by its reversibility after removal of Tanshinone IIA. Interestingly, Tanshinone IIA treatment 
was not only accompanied by a significant decrease of ATP levels, but FLIM analysis by two-photon microscopy revealed that Tanshinone IIA treatment also resulted in decreased 
fluorescence lifetime of protein-bound NAD(P)H [T2-NAD(P)H] inside the chlamydial inclusion, indicating decreased metabolic activity of chlamydial reticulate bodies. In all, these 
data demonstrate AP-1 transcription factor to be involved in C. pneumoniae development, with Tanshinone IIA treatment resulting in persistence.

WS.B.19.5
Helminths protect against autoimmunity through IL-5 and IL-33-induced eosinophils

C. M. Finlay; 
Trinity College Dublin, Dublin, Ireland.

Infection with helminth parasites is associated with a reduced risk of developing autoimmune diseases. Mechanistic studies in mice have linked this to the suppressive effects of 
helminth-induced regulatory T (Tregs) or Th2 cells. Although treatment with live helminths is under clinical evaluation for autoimmune disease in humans, helminth products may be a 
more acceptable therapeutic approach. Here, we demonstrate that that the excretory/secretory products of Fasciola hepatica (FHES) attenuated the clinical severity of experimental 
autoimmune encephalomyelitis (EAE), a mouse model of multiple sclerosis. Protection was associated with a significant reduction in the infiltration of pathogenic Th1 and Th17 cells 
into the brain. Surprisingly, although FHES enhanced anti-inflammatory cytokine and Th2 responses, protection against EAE was independent of IL-4, IL-10, TGF-β or Tregs. However, 
we also found that FHES induced the production of IL-33 and IL-5, type-2 cytokines that are associated with eosinophilia. As expected, we found that FHES promoted the expansion of 
eosinophils in mice in an IL-5 and IL-33-dependent manner. Moreover, FHES-induced protection against EAE was lost in IL-33-/- mice and following neutralisation of IL-5. Furthermore, 
transfer of FHES-induced eosinophils conferred protection against EAE. Finally, we found that recombinant IL-33 or IL-33-elicited eosinophils also protected mice against EAE. This 
study is the first to report that helminth-induced IL-5 and IL-33 can protect against autoimmunity. It also identifies IL-33 and eosinophils as a therapeutic target in the treatment of 
autoimmunity.

WS.B.19.6
Host genetic polymorphisms affect p24 Gag epitope presentation and T-cell engagement in HIV-1 infection

T. M. Josephs1, J. E. McLaren2, K. Ladell2, C. Geldmacher3, J. Rossjohn1,2, D. A. Price2, S. Gras1; 
1Department of Biochemistry and Molecular Biology, School of Biomedical Sciences, Monash University, Melbourne, Australia, 2Institute of Infection and Immunity, Cardiff University School 
of Medicine, Cardiff, United Kingdom, 3German Centre for Infection Research, Medical Centre of the University of Munich, Munich, Germany.

Genetic association studies have consistently linked disease progression rates to particular HLA class I alleles in HIV-1 infection, leading to a consensus in the field that viral epitope 
presentation and CD8 T-cell targeting patterns are key mechanistic determinants of biological outcome. However, the attractive simplicity of this paradigm is challenged by 
observations of peptide binding promiscuity, a phenomenon that enables specific epitope cross-presentation in the context of different HLA class I molecules. The highly conserved 
p24 Gag-derived epitope TL9 (TPQDLNTML, residues 180-188) elicits protective CD8 T-cell responses restricted by members of the B7 superfamily, most notably HLA-B*4201 and 
HLA-B*8101. Despite their close molecular homology, the HLA-B*8101 allele is associated with comparatively slower rates of disease progression. To investigate this dichotomy, we 
examined the functional, biophysical and structural characteristics of TL9 epitope presentation and T-cell receptor (TCR) recognition in HLA-B*4201+ and/or HLA-B*8101+ individuals 
with chronic HIV-1 clade C infection. The data reveal that clonotype selection from the peripheral TCR repertoire is governed by the presenting HLA class I molecule. This process 
differentially regulates the mobilization of particular TL9-specific clonotypes defined by a unique mode of antigen engagement, thereby modulating immune escape pathways that 
influence the course of infection.

WS.B.20 HIV Infection and Immune Control

WS.B.20.1
CD40L-inducible tunneling nanotube networks facilitate HIV-1 transmission to CD4+ T cells by pro-inflammatory dendritic cells

C. R. Zaccard, R. B. Mailliard, G. Rappocciolo, V. Ayyavoo, S. C. Watkins, C. R. Rinaldo; 
University of Pittsburgh, Pittsburgh, PA, United States.

Introduction: Dendritic cells (DC) matured by pro-inflammatory mediators of type-1 immunity (DC1) are uniquely programmed to develop networks of tunneling nanotubes (TNTs) in 
response to CD40L-expressing CD4+ Th cells. The initiation of this ‘reticulation’ process facilitates intercellular communication and antigen exchange between DC1, and could provide 
a pathway for direct HIV-1 transmission.
Materials and Methods: Polarized DC were generated using an IFN-g- or PGE2-containing maturation cocktail to mimic acute or chronic inflammation, respectively. The ability of DC 
to transmit HIV-1 to CD4+ T cells was determined using our trans-infection model, followed by intracellular HIV-1 core antigen staining and flow cytometry. Super-resolution live-cell 
structured illumination microscopy enabled visualization of HIV-1-like particle transmission from DC1 to T cells.
Results: Pro-inflammatory DC1 demonstrated a superior ability to transmit HIV-1 to CD4+ T cells compared to PGE2-polarized DC2, and treatment with CD40L-specific blocking 
antibody dramatically inhibited DC1-mediated trans-infection. TNT formation was dependent on F-actin and cholesterol-rich lipid rafts, as pre-treatment with latrunculin A or 
simvastatin, which depolymerizes actin or inhibits cholesterol synthesis, respectively, abrogated DC1 reticulation at concentrations that also inhibited trans-infection. Super-
resolution imaging revealed DC1-derived TNTs supporting direct HIV-1-like particle transfer to CD4+ T cells. Notably, we showed that DC1 from patients who control HIV-1 infection 
without antiviral drug therapy are defective in their capacity to reticulate and trans-infect T cells.
Conclusions: We demonstrate a profound role for CD40L-induced reticulation in DC1-mediated HIV-1 trans-infection and provide a rationale for future exploration of therapeutic 
strategies to target this process and impede HIV-1 disease progression.

WS.B.20.2
HIV-1 infection increases S1P-R1 expression in the human thymus

R. S. Resop1,2, J. F. Craft1, D. N. Vatakis1,2, B. Blom3, C. H. Uittenbogaart1,2,3; 
1University of California, Los Angeles, Los Angeles, CA, United States, 2UCLA AIDS Institute, Los Angeles, CA, United States, 3Academic Medical Center, University of Amsterdam, 
Amsterdam, Netherlands.

Lack of T cell regeneration in HIV infected individuals despite successful antiretroviral therapy is likely due in part to an effect on egress of naïve T cells from the thymus to the 
periphery. However, there are limited data available to elucidate the impact of HIV on these processes. We showed that human thymocytes migrate to Sphingosine-1-phosphate 
(S1P), a chemotactic sphingolipid, and that S1P receptor 1 (S1P-R1) expression is significantly higher at the mRNA and protein levels in the most mature CD3hiCD69- thymocyte 
subset about to exit the thymus as naïve T cells.
To evaluate the impact of HIV-1 infection on S1P-R1 expression, immunodeficient mice implanted with human fetal thymus/liver (thy/liv) grafts and infected with HIV-1 were used. 
Persistent infection was shown by expression of HIV gag in thymocytes. Immune activation was verified by showing an increase in two Interferon-α secondary genes, MxA and ISG15. 
As IFN-α interferes with downregulation of CD69 in mice, we expected that S1P-R1 expression would be lower in the HIV infected mature thymocytes. Surprisingly, our results show 
that S1P-R1 as well as its transcriptional regulator, Kruppel-Like Factor 2 (KLF2) were both significantly upregulated in thymocytes post-HIV infection. The response of S1P-R1+ 
thymocytes to S1P was unchanged, as demonstrated by heightened Akt phosphorylation in both infected and mock animals.
As IFN-α decreased S1P-R1 expression, while TNF-α and IFN-γ increased S1P-R1 on thymocytes in vitro, it is clear that several cytokines play a role in the dysregulation of S1P-R1 in 
HIV and thereby thymocyte egress.

WS.B.20.3
Impaired clearance activity in HIV-1 infected macrophages and development of opportunistic bacteria

A. Dumas1, G. Lê-Bury1, C. Deschamps1, F. Herit1, P. Bourdoncle1, S. Benichou1, D. Russell2, M. Gordon3, F. Niedergang1; 
1Institut Cochin Inserm U1016, CNRS UMR8104, Université Paris Descartes, Paris, France, 2Cornell University, Department of Microbiology and Immunology, College of Veterinary Medicine, 
Ithaca, New York, NY, United States, 3University of Liverpool, Department of Gastroenterology, Institute of translational Medicine, Henry Welcome Laboratories, Liverpool, United Kingdom.

Macrophages can be infected by the Human Immunodeficiency Virus (HIV)-1, and because of their resistance to cytopathic effects, they can be considered as persistent viral 
reservoirs. In addition, HIV-infected macrophages exhibit defective functions that contribute to the development of opportunistic diseases. In particular, severe invasive nontyphoidal 
Salmonella disease caused by Salmonella Typhimurium ST313 has been prevalent in the last three decades in sub-Saharan African children or adults with HIV.
We have shown previously that phagocytosis of large particles, bacteria and fungi, is impaired in HIV-infected primary human macrophages. This inhibition was due to the virulence 
factor Nef.
Here, we demonstrate that HIV-1 infection perturbs late phagocytic events and inhibits phagosomes maturation into phagolysosomes, defined by the presence of late endocytic 
markers, hydrolases and reactive oxygen species, leading to impaired bacterial clearance. HIV-1 infected macrophages exhibited a higher basal level of activation but appeared unable 
to respond efficiently to phagocytic triggers, and their cytokine response was modified.
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We found that the viral protein Vpr was crucial to perturb phagosome maturation, while the viral factor Nef was not. Our data reveal that Vpr was sufficient to critically alter 
localization of microtubule plus ends binding proteins, hence altering the centripetal movement of phagosomes and their maturation. Thus, we identify Vpr as a modulator of the 
microtubule dependent endocytic trafficking, leading to strong alterations in phagolysosome biogenesis. Our data reveal how intracellular trafficking and functions are impaired in 
HIV-1 infected macrophages and should help us to better understand the development of opportunistic pathogens.

WS.B.20.4
Impairment of CCR6+ and CXCR3+ T-helper cell migration in HIV-1 infection is rescued by modulating actin polymerization

V. Cecchinato1, E. Bernasconi2, R. F. Speck3, M. Proietti1, U. Sauermann4, G. Danelon1, T. Rezzonico Jost1, F. Grassi1,5, L. Raeli1, F. Schöni-Affolter6, C. Stahl-Hennig4, M. Uguccioni1, Swiss HIV 
Cohort Study (SHCS);  
1Institute for Research in Biomedicine, Universita’ della Svizzera Italiana, Bellinzona, Switzerland, 2Division of Infectious Diseases, Regional Hospital of Lugano, Lugano, Switzerland, 
3Division of Infectious Diseases and Hospital Epidemiology, University Hospital of Zurich, University of Zurich, Zurich, Switzerland, 4Unit of Infection Models, German Primate Center, 
Göttingen, Germany, 5Department of Medical Biotechnology and Translational Medicine, University of Milan, Milan, Italy, 6Swiss HIV Cohort Study (SHCS) Data Center, University Hospital, 
Lausanne, Switzerland.

Introduction: CD4+ T-cell depletion, and in particular Th17 cell loss in the mucosal compartment, is a hallmark of HIV-1 infection in humans. Alterations in the integrity of the mucosal 
barrier have been indicated as cause for chronic immune activation and disease progression. In this study we have investigated in detail the mechanisms which could be at the basis of 
a poor repopulation of T-helper cells in the gut during successful treatment with anti-retroviral therapy (ART).
Materials and Methods: T-helper cell dynamics, their migration in response to chemokines, and cytoskeleton remodeling following chemotactic stimuli were assessed in 58 HIV-
1-infected patients, and in a cohort of 22 SIV-infected macaques. A mouse model, mimicking the alterations observed in HIV-1 infection, was used to assess the impact of chronic 
immune activation on T-helper cell migration.
Results: CCR6+ and CXCR3+ T-helper cells accumulate in the blood of ART-treated HIV-1-infected patients, and CCR6+ cells are depleted in the colonic lamina propria of SIV-infected 
macaques. In HIV-1-infected patients and in SIV-infected macaques, migration of T-helper cells in response to chemotactic stimuli is impaired, regardless therapy, and is associated 
to perturbation of actin polymerization. We demonstrate that chronic immune activation per se, rather than a direct effect of the virus, is sufficient to dampen T-helper cell migration, 
which can be restored by pharmacological modulation of cytoskeleton activity.
Conclusions: Pharmacological approaches targeting the cytoskeleton machinery can be pursued in order to achieve a better reconstitution of the mucosal compartments in those 
patients who are under long-term ART.

WS.B.20.5
Sex-dependent functional impact of TLR7 c.32A>T polymorphism on type I IFN-production by plasmacytoid dendritic cells: implication in the susceptibility to HIV-1 infection

P. Azar1,2, J. Méjia1,2, C. Cénac1,2, S. Laffont1,2, M. Requena1,3, M. Cazabat1,3, R. Carcénac1,3, J. Izopet1,2,3, P. Delobel1,2,4, J. Guéry1,2, ANRS EP53 X-LIBRIS Study Group; 
1Centre de Physiopathologie de Toulouse Purpan, INSERM UMR1043, CNRS UMR5282, Toulouse, France, 2Université Paul Sabatier, Toulouse, France, 3Laboratoire de Virologie, CHU de 
Toulouse, Toulouse, France, 4Service des Maladies Infectieuses et Tropicales, CHU de Toulouse, Toulouse, France.

Men and women differ in their susceptibility to autoimmune disorders and viral infection. Sex-linked differences are observed in the innate function of plasmacytoid dendritic cells 
(pDCs), which produce large amounts of type I interferon in response to the activation of TLR7 by viral or endogenous RNAs. TLR7 ligands elicit higher levels of IFN-α production in 
the pDCs of women than in men. This could be particularly relevant in the context of HIV-1 infection where gender differences in the plasma viral load and disease progression are 
well established. It has been suggested that a frequent polymorphism (c.32A>T, p.Gln11Leu, dbSNP rs179008) of TLR7, functionally impaired TLR7-driven IFN-α production, but 
the underlying mechanisms were unknown. In agreement with previous works, we observed that the frequency of the c.32T allele of TLR7 tends to be higher among HIV-1 infected 
women. Furthermore, we found that, unlike pDCs from men, pDCs from women carrying the c.32T allele have an impaired TLR7-mediated IFN-α production, including pDCs from HIV-
infected women. We carried out same-donor comparisons in TLR7-stimulated PBMCs from c.32A/T heterozygous women and demonstrated that IFN-α+ female pDCs are enriched 
in cells expressing the c.32A allele, as compared to IFN-αneg populations. Moreover, we show that this signal peptide polymorphism impairs TLR7 translocation to the ER, thus 
predicting lower TLR7 protein dosage without affecting the trafficking, endosomal localisation and ligand-binding capacity of the receptor.
Sponsoring and funding: ANRS (France Recherche Nord&Sud Sida-hiv Hépatites); PA is supported by a PhD fellowship from SIDACTION.

WS.B.20.6
Central memory CD4 T cells gene expression signature in HIV infection shows G2/M arrest, but reduced apoptosis

G. Olvera-García1, T. Aguilar-García1, I. Imaz-Rosshandler2, C. Rangel-Escareño2, L. Orozco2, J. Zúñiga1, J. Vazquez-Pérez1, I. Aguilar-Delfín2, S. Pérez-Patrigeon3, E. Espinosa1; 
1National Institute of Respiratory Diseases, Tlalpan, Mexico, 2National Institute of Genomic Medicine, Tlalpan, Mexico, 3National Institute of Medical and Nutrition Sciences, Tlalpan, Mexico.

Central memory CD4 T cells (TCM) have a homeostatic role in HIV infection. Given that chronic immune activation characterizes HIV disease, we asked if TCM from HIV+ patients have an 
activation-related gene expression profile, entailing decreased proliferative and survival capacities.
Using gene expression chips, we analyzed mRNA expression patterns of CD4+ T naive (TN), TCM, and effector memory cells (TEM) from healthy controls, as well as TN and TCM cells from 
HIV+ patients. Log2FC≥|0.5| and Log(odds)>0 defined differential expression.
The expression of differentiation-related genes did not differ between patients and controls, and increased or decreased progressively following the linear differentiation sequence TN, 
TCM, TEM, ruling out a TEM-like differentiation of TCM in HIV.
Comparing TCM cells from patients and controls we found 210 differentially expressed genes. This signature indicated, by enrichment analysis, progress to cell cycle phases G1 and 
S (↑CCNE1, ↑MKI67, ↑IL12RB2, ↑ADAM9, ↓FGF9, etc.) but also arrest in G2/M (↑CHK1, ↑RBBP8 and ↑KIF11, etc.). Unexpectedly, the signature showed decreased apoptosis (↑CSTA, 
↓RNASEL, ↑NFKBIA, etc.). Analysis of molecules upstream from the TCM signature showed an increase in IL-1β, IFN-γ and TNF activity, as expected in HIV infection. 81 genes of TCM 

signature were validated by qPCR, and independently reproduced the enrichment analysis results.
CD4+ TCM cell loss in HIV-1 infection could be driven in-vivo by increased cell cycle entry followed by mitotic arrest, leading to a cell death pathway different to apoptosis. This could 
explain an apparently increased cell proliferation with turnover in HIV infection.
Funded by grant CONACyT-CB-2010-153527

WS.C.12 Dendritic Cell Differentiation and Function

WS.C.12.1
Lipid peroxidation causes antigen release from endosomes for cross-presentation

I. Dingjan1, D. R. Verboogen1, L. M. Paardekooper1, L. J. Visser1, G. Fisher von Mollard2, S. S. Henriet1, C. G. Figdor1, M. ter Beest1, G. van den Bogaart1; 
1Radboud University Medical Center, Nijmegen, Netherlands, 2Bielefeld University, Bielefeld, Germany.

Introduction: Dendritic cells (DCs) present exogenous antigens in MHC class I to cytotoxic T cells in a process called cross-presentation. An important step in this process is the escape 
of antigens from endosomes into the cytosol, but the mechanisms of antigen release is unclear. The NADPH-oxidase NOX2, a protein complex present on endosomal membranes, 
generates reactive oxygen species (ROS) in the endosomal lumen. It is well known that ROS initiate lipid peroxidation, which can result in membrane leakage. This raised the 
hypothesis that endosomal ROS may cause antigen release into the cytosol via lipid peroxidation.
Methods: Dendritic cells derived from monocytes from healthy donors or patients suffering from chronic granulomatous disease (CGD; with dysfunctional NOX2) were used. We 
employed a combination of ROS scavengers, ROS-inducing agents and knock-down of NOX2 to determine whether lipid peroxidation causes translocation of antigen to the cytosol 
and thereby promotes antigen cross-presentation. Antigen translocation was assessed with a FRET based probe. We also directly light-triggered lipid peroxidation and antigen 
translocation by an optogenetic approach.
Results: We demonstrate that ROS produced by NOX2 cause lipid peroxidation, which in turn results in antigen leakage from endosomes. Antigen leakage and cross-presentation 
were inhibited by blocking ROS production or scavenging radicals and promoted by ROS inducing agents or using a ROS-generating photosensitizer.
Conclusion: This study explains how different antigens are able to escape from endosomes by direct oxidation of endosomal lipids via NOX2. This constitutes a new cellular function 
for ROS in regulating immune responses against pathogens and cancer.

WS.C.12.2
Regulation of IL-6 secretion by dendritic cells

D. Verboogen, M. ter Beest, G. van den Bogaart; 
Radboud University Medical Center, Nijmegen, Netherlands.

Introduction: Immune cells secrete a wide array of cytokines and express surface receptors to communicate with their environment. In cells, these molecules are transported by 
vesicles that bud off from the one intracellular compartment and move to, dock, and finally fuse with another compartment. SNARE proteins are essential for membrane fusion for 
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all these steps of vesicle trafficking. However, the main regulators of intracellular trafficking in dendritic cells (DCs) are widely understudied. Studying intracellular fusion by SNAREs 
remains challenging, due to functional redundancy of SNARE proteins and to their relatively high intracellular abundance.
Methods: We developed a Förster resonance energy transfer (FRET)-based fluorescence lifetime imaging microscopy (FLIM) technique to measure SNARE-complex formation in 
monocyte-derived DCs. DCs were transfected with different combinations of SNARE proteins fused to citrine (FRET donor fluorophore) or mCherry (acceptor fluorophore). SNARE 
complex formation results in FRET as apparent from a decreased lifetime of the citrine.
Results: We found that LPS increased complex formation of the vesicular SNARE VAMP3 with the acceptor SNARE syntaxin-3. VAMP3 localized to IL-6 positive vesicles and IL-6 
secretion decreased when VAMP3 was RNA silenced. These data indicate that the interaction of VAMP3 with syntaxin-3 mediates secretion of IL-6.
Conclusion: We developed a novel technique to identify SNARE complex formation in DCs, which will allow us to unravel how cytokines are secreted by DCs. Our data show that 
secretion of IL-6 is regulated not only biosynthetically, but also at the level of intracellular trafficking via complex formation of VAMP3 and syntaxin-3.

WS.C.12.3
Modulation of dendritic cells function by dermal fibroblasts.

A. Malecka1, Q. Wang1, S. Shah1, A. Saalbach2, M. J. Gough3, P. M. Patel1, A. M. Jackson1; 
1University of Nottingham, Nottingham, United Kingdom, 2University of Leipzig, Leipzig, Germany, 3Robert W Franz Cancer Research Center, Portland, OR, United States.

Dendritic cells (DC) are in constant cross-talk with their stroma. These interactions substantially affect DC behaviour and ability to promote specific Tcell responses. For example 
activated DC stimulate fibroblasts (FB) to produce PGE2 which instructs DC to increase IL-23 secretion. Previously we showed that ionising radiation (IR) inhibits IL-23 secretion by DC 
through activation of ATM kinase. Here we tested the hypothesis that FB-DC cross-talk can overcome the inhibitory effect of IR on IL-23 and support appropriate Th17 responses.
Irradiation (0.5-6 Gy) of activated human monocyte-derived DC suppressed IL-23 secretion (p< 0.0001) and consequently Th17 responses. In contrast, IR had no effect on secretion 
of IL-1β, TNFα, IL-6, IL-10 and a modest (10%) suppressive effect on IL-12p70 secretion. Co-culture of DC with FB (cell line and primary FB) augmented inhibitory effect of IR on DC 
which corresponded with increased Th17 responses. FB-DC interactions were mediated by DC-derived TNFα and IL-1β which stimulated COX2-dependent PGE2 release from FB. 
Furthermore FB-dependent effect on DC depended on cAMP activation and was mimicked by treatment of DC with cAMP agonist - forskolin. Interestingly up-regulation of IL-23 by 
irradiated DC-FB co-cultures occurred despite IR-induced activation of ATM kinase. Importantly irradiation of FB did not impair their ability to confer radio-resistance to DC.
In conclusion FB regulate cytokine secretion by DC and restore their function in response to IR. These findings help to unravel immune processes occurring during radiotherapy and 
demonstrate the need for more complex models taking into account the impact of stroma on immunity.

WS.C.12.4
Estrogen receptor α expression in human plasmacytoid dendritic cells is required to promote optimal production of type I interferons and pro-inflammatory cytokines in 
response to TLR-7 stimulation

P. Azar1, S. Laffont1, C. Cénac1, J. Plumas2, C. Aspord2, J. Guéry1; 
1Centre de physiopathologie de Toulouse Purpan, INSERM U1043, CNRS U5282, University Paul Sabatier, Toulouse, France, 2R&D laboratory, EFS Rhone-Alpes, University Joseph Fourier; 
INSERM U823, Immunobiology & Immunotherapy of Cancers, La Tronche, Grenoble, France.

Infectious diseases as well as autoimmune diseases differentially affect women from men. In general, women develop stronger immune responses and are more likely to develop 
autoimmune diseases. Plasmacytoid dendritic cells (pDCs), which produce large amounts of IFN-α/β through activation of their TLR-7 and TLR-9 by viral or endogenous nucleic acids, 
show gender differences in their innate functions. In response to TLR-7 ligands, pDCs from women exhibit an enhanced production of IFN-α as compared to pDCs from men. Although 
we showed that 17β-estradiol (E2) supplementation of post-menopausal women enhanced the TLR-mediated responses of pDCs in vivo, direct evidence for a role of estrogen receptor 
(ER) signaling in Human pDCs is still lacking.
We show that Human primary pDCs express both ERα and ERβ receptors. Using an in vitro model of human pDC differentiation, we show that blockade of ER signaling in developing 
human pDCs by the pure ER antagonist ICI182,780 inhibits both their maturation and inflammatory cytokine production upon TLR-7 stimulation. ICI182,780 also inhibited the IFNα 
production of the Gen2.2 leukemic pDC line in response to TLR-7 stimulation. Using shRNA targeting Esr1 (ERα) or Esr2 (ERβ) genes, we provided evidence that ERα, but not ERβ, is 
required to promote optimal cytokine responses in GEN2.2 pDCs. Knocking-down ERα in developing human primary pDCs also inhibited their capacity to produce IFNα in response to 
TLR-7 stimulation.
These results show that ERα expression in human pDCs act in a cell intrinsic manner to positively regulate type I IFN-production in response to TLR-7 ligands.

WS.C.12.5
Innate-to-innate cell communication privileges mast cells with dendritic cell key features

J. Dudeck1, A. Medyukhina2, A. Hoppe1, A. Karutz1, M. Gerlach3, C. Svensson2, S. Speier3,4,5, M. Figge2,6, A. Dudeck1; 
1University of Technology Dresden, Medical Faculty, Institute for Immunology, Dresden, Germany, 2Applied Systems Biology, Leibniz Institute for Natural Product Research and Infection 
Biology, Hans-Knöll-Institute (HKI), Jena, Germany, 3Paul Langerhans Institute Dresden (PLID) of Helmholtz Centre Munich at the University Clinic Carl Gustav Carus of the Technische 
Universität Dresden, Helmholtz Zentrum München, German Research Center for Environmental Health, Neuherberg, Germany, 4German Centre for Diabetes Research (DZD), D, Germany, 
5DFG-Center for Regenerative Therapies Dresden (CRTD), Faculty of Medicine, Technische Universität Dresden, Dresden, Germany, 6Faculty of Biology and Pharmacy, Friedrich Schiller 
University Jena, Jena, Germany.

Populating host-environment interfaces, mast cells (MC) and dendritic cells (DC) are essential players of the innate immune defense. Upon activation, MCs provide an on-site pro-
inflammatory mediator storm, while antigen-presenting DCs migrate to lymph nodes (LN) to prime specific effector T cells. Combining intravital multiphoton-based microscopy 
of DCGFP/MCRFP reporter mice with in-depth computational analysis, we here demonstrate in vivo, that, before leaving the inflamed skin, dermal DCs execute active cell-to-cell 
interactions with MCs. During initial stages of skin inflammation, MCs are intensively and dynamically scanned by DCs, whereas in later stages firm and long-lasting interactions 
predominate. This innate-to-innate immune synapse ultimately culminates in the transfer of DC-restricted cytoplasmic GFP to MCs. Most importantly, we proved MHC class II 
proteins to be included in the transferred material. The extent of MHC class II transfer correlates with the efficiency of MCs to initiate allogeneic CD4+ naïve T cell proliferation. 
Consequently, we demonstrate for the first time an innate cell communication that arms the residual MCs with key features of DCs to maintain the defense potential during the 
critical time of migration-based DC absence.

WS.C.12.6
MAPK-activated kinase MK2 exerts immune regulatory functions in dendritic cells involving JAK1 signaling

K. Soukup1, A. Halfmann1, F. Poyer1, E. Sahin2, G. Schabbauer2, T. Felzmann3, A. M. Dohnal1; 
1CCRI St. Anna Kinderkrebsforschung, Vienna, Austria, 2Medical University Vienna, Vienna, Austria, 3Activartis Biotech GmbH, Vienna, Austria.

Both MAPK and JAK/STAT signaling pathways are central players in inflammation. MAPK-activated kinase 2 (MK2) contributes to inflammatory signal transduction, whereas JAK1 
forms a key component of cytokine signaling. Observations of an upregulated expression of MK2 and JAK1 in in vitro generated dendritic cells (DCs) 24 hours post lipopolysaccharide 
(LPS) stimulation, coinciding with a switch in DC phenotype towards immune regulation, prompted us to investigate the role of MK2 and JAK1 in DCs.
In contrast to their involvement in immune activation in other cell types, we found MK2 and JAK1 to exert immune regulatory functions in DCs. Murine DCs lacking MK2 activity 
exhibit an enhanced potential to differentiate TH1 cells upon LPS stimulation and show an altered cytokine profile of significantly increased IL-12 along with reduced IL-10 secretion. 
Accordingly, numbers of IFN-gamma producing CD4+ and cytotoxicity of CD8+ T cells are elevated in vitro and in vivo, which correlates with effects seen upon lack of JAK1. Since MK2 
clearly changes cytokine secretion by DCs, JAK1 seems to be heavily involved in mediating further secondary effects via autocrine cytokine signal transduction. This is supported by 
observations in an experimental autoimmune encephalitis (EAE) model, which showed enhanced disease progression in CD11cCre-MK2fl/fl as well as CD11cCre-JAK1fl/fl mice compared 
to wildtype littermate controls, mediated primarily by IFN-gamma producing cells.
Since both molecules have been implicated as promising therapeutic targets in autoimmune diseases due to their inflammatory characteristics, our findings give novel insights into 
their potential involvement in immune regulatory feedback mechanisms in DCs.

WS.C.13 Mast Cells

WS.C.13.1
The yin and yang function of IL-33-ST2 axis in murine mast cells: A systems immunological approach

P. Pushparaj, A. Chaudhary, A. Abuzenadah, M. H. Al-Qahtani; 
Center of Excellence in Genomic Medicine Research, King Abdulaziz University, Jeddah, Saudi Arabia.

Introduction: Interleukin-33 (IL-33) is the ligand for the previously identified orphan receptor, ST2. Recent findings show that IL-33-ST2 axis plays a pathogenic role in inflammatory 
diseases. In this study, we decipher the yin and yang role of IL-33 in murine bone marrow derived mast cells (BMMCs) using system immunological approaches.
Materials and Methods: Here, we have acquired all the specific microarray datasets (Affymetrix Mouse Genome 430 2.0 Array) related to the IL-33 treated murine BMMCs from the 
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Gene Expression Omnibus (GEO). Genespring GX12.6 (Agilent Technologies, USA) was used to analyze the datasets to decipher the differentially expressed genes (P<0.05) in the 
IL-33 treated BMMCs when compared to untreated controls. In addition, the lists of differentially expressed genes were deposited into the Database for Annotation, Visualization and 
Integrated Discovery (DAVID version 6.7) to study disease-associated pathways initiated through IL-33/ST2 axis in BMMCs.
Results: In BMMCs, IL-33 significantly induces the genes responsible for asthma, sphingolipid metabolism, cell adhesion molecules, cytokine-cytokine receptor networks, Extra 
Cellular Matrix (ECM) receptor interactions and focal adhesion molecules. On the other hand, IL-33 treatment significantly down regulates proinflammatory genes implicated in 
cytokine-cytokine receptor networks.
Conclusions: Our systems immunological analyses have shown that the administration of IL-33 induced both anti-inflammatory and pro-inflammatory genes in mast cells. Hence, we 
can conclude that IL-33 has both yin and yang function in the regulation of mast cell mediated inflammatory responses in health and disease.

WS.C.13.2
Real-time imaging of mast cell interactions with Foxp3+ regulatory T cells and dendritic cells in skin inflammation

R. Msallam1,2, G. Gautier3,4, U. Blank3,4, B. Malissen5, P. Launay3,4, J. Davoust1,2; 
1INEM Inserm U1151 / CNRS UMR8253, Paris, France, 2Université Paris Descartes, Sorbonne Paris Cité, Paris, France, 3Centre de Recherche sur l’Inflammation, Inserm U1149-CNRS ERL8252, 
Paris, France, 4Université Paris Diderot, Sorbonne Paris Cité, Paris, France, 5Centre d’Immunologie de Marseille Luminy, INSERM U1104-CNRS UMR 7280, Marseilles, France.

Introduction: The skin harbors many components of the innate and adaptive immune system, among which mast cells (MC), dendritic cells (DC), Langerhans cells (LC) and regulatory 
T cells (Treg) play a crucial role in initiating appropriately controlled immune responses while maintaining skin barrier integrity. MC are best known for mediating IgE-dependent 
anaphylaxis responses, however, their role in maintaining tissue integrity and homeostasis is largely unknown.
Materials and Methods: We recently developed a versatile mast and basophils reporter mouse model (RMB mouse; Dahdah et al. J. Clin. Invest. 2014; 124: 4577-89), where MC and 
basophils are tagged with the red fluorescent reporter td-Tomato and the diphtheria toxin receptor DTR, allowing here real-time imaging and conditional ablation of MC in the skin.
Results: Using this new mouse model, we found that skin-resident MC are sessile after FcεRI crosslinking during passive cutaneous anaphylaxis. Breeding RMB mice with Foxp3-eGFP 
mice, we found that MC attract and establish transient contacts with highly motile Treg in the dermis. Likewise, breeding RMB mice with Langerin-eGFP mice, we found that MC have 
no influence on epidermal LC migration, but establish contacts with Langerin+ dermal DC and trigger their emigration during passive cutaneous anaphylaxis.
Conclusions: Multiple skin inflammation triggers will be presented, all of which demonstrate that MC establish direct crosstalks with dermal DC and Treg, illuminating the fact that 
mast cells exert crucial immunoregulatory functions in skin inflammation.

WS.C.13.3
mast cells rapidly control resident macrophage phagocytosis decreasing survival in severe sepsis

G. Gautier1,2, A. Dahdah1, T. Attout1, F. Fiore3, E. Lebourdais1, J. Davoust4, U. blank5, B. Malissen6, P. Launay1; 
1inserm U1149, Paris, France, 2Université Paris diderot Paris 7, Paris, France, 3centre immunophenomique, marseille, France, 4inserm U1013, Paris, France, 5inserm U1149, paris, France, 
6inserm U1104, marseille, France.

Introduction: Polymicrobial sepsis remains a prevalent clinical challenge with few treatment options. In septic peritonitis, blood neutrophils and monocytes are rapidly recruited into 
the peritoneal cavity to control infection. Mast cells, localized in every mucosal and connective tissues, act as sentinel of immune system recruiting innate and adaptive immune 
effector cells and playing multifaceted role in regulating inflammatory processes, tissues remodeling and host defense. Their influence exerted on other tissue-resident cells remains 
poorly understood.
Materials and methods: We developed a novel mouse model allowing both visualization by t-dTomato and conditional ablation of mast cells and basophils by Diphteria toxin injection 
to investigate the role of mast cells in severe septic peritonitis.
Results: Unexpectedly, after specific depletion of mast cells, septic mice exhibited an increased survival rate. We found that mast cells impaired phagocytosis of resident macrophages 
thereby unleashing local and systemic bacterial proliferation, while they neither influenced local recruitment of neutrophils and monocytes nor inflammatory cytokine release. 
Phagocytosis inhibition by mast cells involved their ability to release pre-stored IL-4 within 15 minutes after bacterial encounter. Treatment with an IL-4-neutralizing antibody 
prevented this inhibitory effect and improved mouse survival.
Conclusion: Our study uncovers a critical local crosstalk between mast cells and macrophages during the early phase of sepsis development aggravating the outcome of severe 
bacterial infection.

WS.C.13.4
Evaluation of effects of various targeted drugs on IgE receptor-dependent signal transduction and activation of mast cells and basophils

D. Smiljkovic1, K. Blatt1, G. Wedeh1,2, G. Stefanzl1, M. Arock2, P. Valent1,3; 
1Department of Internal Medicine I, Division of Hematology & Hemostaseology, Medical University of Vienna, Vienna, Austria, 2Laboratoire de Biologie et Pharmacologie Appliquée, Centre 
Nationale de la Recherche, Unité Mixte de Recherche 8113, Ecole Normale Supérieure de Cachan, Cachan, France, 3Ludwig Boltzmann Cluster Oncology, Medical University of Vienna, 
Vienna, Austria.

Mast cells (MC) and basophils (BA) are important effector cells in allergic inflammation and express numerous functionally relevant cell surface receptors, including the high affinity 
IgE receptor (FcεRI). Furthermore, MC express receptors for stem cell factor (KIT) and BA express receptors for interleukin 3 (IL3R). Tyrosine kinase inhibitors (TKI) are small molecule 
drugs and most of them have been developed in haematology and oncology. The aim of this study was to examine the effects of various targeted drugs on IgE-mediated histamine 
release, expression of surface FcεRI and IgE-dependent upregulation of CD63 and CD203c. We examined human blood BA from healthy donors, cord blood (CB) cell-derived MC, and 
a novel human MC line, ROSAKIT WT, by flow cytometry and histamine release assay. We found that Ibrutinib, a Btk inhibitor and P505-15, a Syk inhibitor counteract anti-IgE-induced 
upregulation of CD63 and CD203c and IgE-dependent histamine release in human BA. Additionally, we found that JQ1, a BRD4 inhibitor, also inhibits IgE-dependent histamine release 
and anti-IgE-induced upregulation of CD63 and CD203c on ROSAKIT WT cells. However, when tested on human BA, JQ1 showed no effect on anti-IgE-induced upregulation of CD63 and 
CD203c. All in all, our data show that Ibrutinib and P505-15 suppress anti-IgE-induced upregulation of CD63 and CD203c and block IgE-dependent histamine release in human BA. JQ1 
downregulates expression of FcεRI on ROSAKIT WT cells but showed no effects on human BA. These results may suggest the involvement of different downstream signalling molecules 
in the FcεRI-mediated activation in BA and MC.

WS.C.13.5
Role of IL-17A and mast cells in intestinal reperfusion injury

M. Geha1, M. Tsokos2, G. Tsokos2; 
1Massachusetts General Hospital, Boston, MA, United States, 2Beth Israel Deaconess Medical Center, Boston, MA, United States.

Introduction: Ischemia-reperfusion injury (IRI) to the small intestine following clamping of the superior mesenteric artery (SMA) is a consequence of impaired blood flow, which results 
in villous damage. Re-establishment of the blood supply initiates an intense local inflammatory response, with neutrophil infiltration, a major contributor to tissue damage in IRI.
IL-17A is a cytokine expressed by a variety of cells in response to inflammatory cytokines released following tissue injury and/or inflammation. IL-17A induces epithelial cells to secrete 
neutrophil chemoattractants, such as CXCL2.. We have tested the hypothesis that IL-17A and mast cells (MCs), which can produce IL-17A, are critical for intestinal damage following 
IRI.
Materials and Methods: IRI was induced in mice by SMA clamping. Il17a-/-and KitWsh/Wsh mice were used to examine the roles of IL-17A and MCs. Bone marrow (BM) chimeras were 
constructed using Il17a-/- and WT mice. Intestinal injury was evaluated by Chiu scores of jejunal histological sections. The scores were assigned blinded.
Results: Intestinal damage and neutrophil infiltration following IRI was significantly less in Il17a-/- mice than WT controls. WT->Il17a-/- BM chimeras had significantly more damage than 
Il17a-/->WT or Il17a-/-->Il17a-/- chimeras. There was significantly less intestinal damage and neutrophil infiltration in KitWsh/Wsh than in WT controls. 
Conclusions: These results indicate that IL-17A from a hematopoietic cell source plays a critical role in intestinal IRI to the small intestine following SMA. They also indicate that MCs 
are important for intestinal IRI. Experiments are in progress to determine if MCS are the relevant source of IL-17A in intestinal IRI.

WS.C.13.6
Interleukin-33 promotes the proliferation of mouse mast cells through ST2/MyD88 and p38 MAPK-dependent and Kit-independent pathways

R. Saluja1, T. Hawro2, J. Eberle2, M. K. Church2, M. Maurer2; 
1All India Institute of Medical Sciences, Bhopal, India, 2Department of Dermatology and Allergy, Charite - Universitätsmedizin, Berlin, Germany.

Introduction: Interleukin-33 (IL-33), a member of the IL-1 cytokine family, is emerging as a new modulator of immune and inflammatory responses. Although IL-33 and its associated 
receptor ST2 are reportedly expressed in mast cells (MCs), the precise role of IL-33 in modulating MC function has not been determined
Materials and Method: For the present studies, we employed in vitro differentiated bone marrow derived mast cells (BMMCs) from C57BL/6 mice. BMMCs were treated for 24 h to 96 
h with different concentrations of IL-33 and then checked for cell proliferation, degranulation, cytotoxicity, cell survival and apoptosis.
Results: In the present studies, we explored IL-33 effects on MCs in vivo and in vitro. IL-33 increased the number of peritoneal and skin MCs in vivo. IL-33 also resulted in increased 
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proliferation of MCs in vitro, as explored by WST assay. Cell cycle analysis further confirmed this result by showing increased G2 cell populations in MCs stimulated with IL-33. 
We found that IL-33-mediated MC proliferation requires ST2 and MyD88, is independent of Kit, and is mediated through a p38 MAPK-dependent pathway. IL-33 did not induce 
degranulation and was not cytotoxic for MCs.
Conclusions: we report here a novel role of IL-33 as an inducer of mast cell proliferation through ST2/Myd88 and p38 MAPK-dependent pathway. This novel mechanism for increasing 
MC proliferation and numbers further defines the role of IL-33 in MC-dependent diseases including allergies and may help to develop novel approaches for the treatment of these 
disorders.

WS.C.14 NK and NKT Cell Function

WS.C.14.1
iNKT cells control cancer progression by restraining pro-angiogenic tumor infiltrating macrophages

F. Cortesi1, G. Delfanti1, A. Calcinotto1, F. Gorini1, F. Pucci2, M. Grioni1, M. De Palma3, M. Bellone1, G. Casorati1, P. Dellabona1; 
1San Raffaele Scientific Institute, Milan, Italy, 2Center for Systems Biology, Massachusetts General Hospital and Harvard Medical School, Boston, MA, United States, 3Swiss Institute for 
Experimental Cancer Research (ISREC), School of Life Sciences, Swiss Federal Institute of Technology Lausanne (EPFL), Lausanne, Switzerland.

Invariant (i)NKT cells are innate-like T lymphocytes that actively participate in tumor immunesurveillance. These cells respond to lipid antigens presented by the CD1d molecules by 
rapidly producing a variety of cytokines and upregulating costimulatory molecules. The lack of iNKT cells in transgenic mice that develop an adenocarcinoma of the prostate (TRAMP-
Jα18-/- mice) results in more aggressive tumors leading to substantially reduced survival compared to iNKT-cell sufficient (WT) TRAMP mice. The mechanisms by which iNKT cells 
control prostate cancer are unknown. We find that, in the prostate of TRAMP-Jα18-/- mice, the frequency of pro-angiogenic, Tie2-expressing tumor infiltrating macrophages (TEMs, 
M2-like) is significantly increased over anti-tumor CD11c+ tumor associated macrophages (CD11c+-TAMs, M1-like) compared to TRAMP-WT. Accordingly, tumors from TRAMP-Jα18-/- 
mice display a markedly increased angiogenesis. Adoptive transfer of iNKT cells into TRAMP-Jα18-/- mice decreases TEMs and restores the balance towards CD11c+-TAMs. This in vivo 
TAM modulation by iNKT cells critically depends on the cognate recognition of CD1d and on CD40L/CD40 and Fas-L/Fas engagements, whereas IFNγ production by iNKT cells has 
no role. In vitro data show iNKT cell lines kill selectively BM-derived M2 macrophages in a FAS-L dependent manner, whereas they support M1 cells via CD40L-CD40 interaction, 
recapitulating the results in vivo. Furthermore, co-culture of M0 macrophages and iNKT cells results in M1 differentiation. Together, these data suggest that iNKT cells restrain initial 
prostate cancer progression and angiogenesis by modulating the balance between anti-tumor and pro-tumor TAMs towards a pro-inflammatory/anti-tumor effector response.

WS.C.14.2
Innate iNKT cell recognition of HIV-1 infected dendritic cells is an early detection mechanism targeted by viral immune evasion

D. Paquin-Proulx1, A. Gibbs1, S. Bächle1, A. Checa1, A. Introini1, E. Leeansyah1, C. E. Wheelock1, D. F. Nixon2, K. Broliden1, A. Tjernlund1, M. Moll1, J. K. Sandberg1; 
1Karolinska Institutet, Stockholm, Sweden, 2The George Washington University, Washington, DC, United States.

Innate cell-mediated immune responses are probably important to help prevent HIV-1 transmission to a new host across the genital mucosa. Invariant natural killer T (iNKT) cells 
are innate-like T cells that respond rapidly with a broad range of effector functions upon recognition of glycolipid antigens presented by CD1d. Here, we investigated if iNKT cells 
can respond to HIV-1 and participate in the initial innate cell-mediated immune response to this infection. Productive HIV-1 infection of dendritic cells (DCs) induced increased 
expression of CD1d as well as elevated intracellular levels of the endogenous glucocylceramide 24:1 iNKT cell antigen. This DC response occurred in a TLR-dependent manner and 
involved the modulation of enzymes in the sphingolipid pathway. iNKT cells were able to specifically detect and respond to rare productively HIV-1 infected DCs, and this response 
was counteracted by Vpu- and Nef-mediated CD1d down-regulation. Furthermore, iNKT cells as well as DCs expressing both CD1d and HIV-receptors resided in the endometrial and 
cervical female genital mucosa, which are sites where HIV-1 transmission frequently occurs. Together, these findings indicate that innate iNKT cell sensing of HIV-1 infection in DCs is 
an early immune detection mechanism, which is independent of priming and adaptive recognition of viral antigen, and is actively targeted by viral immune evasion mechanisms.
The study was supported by the Swedish Research Council, the Swedish Cancer Society, the Swedish Physicians against AIDS Research Foundation, Stockholm County Council, 
Karolinska Institutet, and the US National Institutes of Health grant AI52731.

WS.C.14.3
Interleukin-1 receptor 8 (IL-1R8) plays a crucial role in Natural Killer (NK) cell differentiation and function

M. Molgora1, E. Bonavita1, A. Ponzetta1, M. Barbagallo1, G. Benigni2, G. Bernardini2, F. Riva1, A. Santoni2, A. Mantovani1, C. Garlanda1; 
1Humanitas Clinical and Research Center, Rozzano, Italy, 2Università di Roma “La Sapienza”, Roma, Italy.

IL-1R8 is an Interleukin-1R like receptor (ILR) family member that acts as a negative regulator of ILRs and TLRs signaling. Both murine and human NK cells express high levels of IL-1R8 
but its functional role in this cell type has not been described so far.
The results presented here show that IL-1R8 expression increases along NK cell maturation in the mouse. IL-1R8 expression and regulation in NK cells are conserved in humans, both 
in terms of mRNA and protein expression.
Taking advantage of IL-1R8-deficient mice, we found that IL-1R8 deficiency is associated with higher frequency and absolute number of mature NK cells in blood, spleen, bone-
marrow and liver. IL-1R8 deficient NK cells display increased Interferon-γ (IFN-γ) production and higher cytotoxic activity. IL-1R8 deficiency is also associated with higher expression of 
NK cell activating receptors (NKG2-D and DNAM-1), a more differentiated phenotype of NK cells (Ly49s and CD94) and increased activation of the mTOR pathway.
Finally, to address the relevance of IL-1R8 in NK cells in vivo, we used a model of transplantable MCA-fibrosarcoma, whose metastatization in the lung is controlled by NK cells. The 
primary tumor similarly grew in IL-1R8-competent and deficient mice, whereas the number and dimension of lung metastasis were significantly reduced in IL-1R8-deficient mice. The 
depletion of NK cells in this model totally abrogated the protection from lung metastasis in IL-1R8-deficient mice.
IL-1R8 plays therefore a non-redundant role in the regulation of NK cell biology and could be a crucial regulator of NK cell antitumoral activity.

WS.C.14.4
Ex vivo generation of therapeutically relevant numbers of activated natural killers with potent anti tumor activity in vitro and in vivo

M. Granzin1,2, M. Miller2, M. Berg3, R. Childs3, V. Huppert1, A. Cerwenka2; 
1Miltenyi Biotec GmbH, Bergisch Gladbach, Germany, 2German Cancer Research Center, Heidelberg, Germany, 3NHLBI, NIH, Bethesda, MD, United States.

Natural killer (NK) cells effectively recognize and eliminate tumor cells. However, the transfer of NK cells at sufficient numbers is challenging for their use in adoptive immunotherapy. 
Therefore, we aimed at an ex vivo NK cell expansion method yielding high numbers of functional NK cells.
Ex vivo expansion of NK cells was performed by IL-2, IL-21 and co-culture with an irradiated clinical grade cell line (EBV-LCL) and the generated NK cells were investigated for their 
anti tumor potential.
IL-2 and EBV-LCL co-culture induced a 22-fold mean NK cell expansion after one week that could be increased to 53-fold by IL-21. Furthermore, IL-2, IL-21 and repeated addition 
of EBV-LCL enabled a 2.7x1011-fold mean NK cell expansion after 46 days. Functionally relevant markers like TRAIL, NKG2D and DNAM-1 were up-regulated during expansion. In 
comparison to primary NK cells, expanded NK cells were more cytotoxic and showed enhanced degranulation and production of IFNγ and TNFα. Most importantly, transferring high 
numbers of expanded NK cells into immunocompromised mice, bearing human melanoma metastases in their lungs, led to a significant inhibition of tumor growth. Surprisingly, after 
the transfer, injected NK cells reduced their ability to degranulate to levels that were similar to naive NK cells, whereas the high potential to produce immunostimulatory IFNγ and 
TNFα was retained in vivo.
In conclusion, we established a method for expansion of NK cells to therapeutically relevant numbers with an outstanding efficacy. The NK cells possess potent anti tumor activity and 
represent a useful tool for immunotherapy.

WS.C.14.5
Decidual stromal cells display a strong inhibitory effect on NK cell function and dendritic cell differentiation.

D. Croxatto1, P. Vacca1, F. Canegallo2, R. Conte3, P. Venturini4,3, L. Moretta2, M. Mingari1,3; 
1Department of Experimental Medicine, University of Genoa, Genoa, Italy, 2Giannina Gaslini Institute, Genoa, Italy, 3IRCCS AOU San Martino-IST, Genoa, Italy, 4DINOGMI, University of 
Genoa, Genoa, Italy.

Decidual Stromal cells (DSC) are an important component of decidual tissues. These cells are in close proximity with both Natural Killer cells (NK) and CD14+ myelomonocytic cells 
that play a role in the maintenance of pregnancy. In this study we analyzed whether DSC could exert a regulatory role on NK and CD14+ cells that migrate from peripheral blood (PB) 
to decidua during the early phase of pregnancy.
We obtained decidua samples at 9-12 weeks of gestation from single pregnancies of mothers requesting termination of the pregnancy for social reasons. DSC were isolated and used 
in the experiments only after 1 to 2 expansion passages. PB NK cells or monocytes from healthy donors were cultured either in the absence or in the presence of DSC.
We show that DSC inhibit the IL15-mediated up-regulation of major activating NK receptors in PB-derived NK cells. In addition, the IL15-induced NK cell proliferation, cytolytic 
activity and IFN-gamma production were severely impaired. DSCs sharply inhibited dendritic cells differentiation and their ability to induce allogeneic T cell proliferation. Indoleamine 
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2,3-dioxygenase (IDO) and prostaglandin E2 (PGE2) mediated the inhibitory effect of DSC.
Our results suggest that DSC may contribute to the induction of an anti-inflammatory and tolerogenic microenvironment during early pregnancy. Moreover, based on our present 
results, it is possible to speculate that impairment of DSC function may result in miscarriages due to immunological mechanisms.

WS.C.14.6
Regulatory T cells suppress effector NK cell responses during an acute retroviral infection by consumption of IL-2

E. Littwitz-Salomon, U. Dittmer, K. Gibbert; 
Institute for Virology, University Hospital, Essen, Germany.

It is well established that effector T cell responses are crucial for the control of most viral infections but they are often tightly controlled by suppressive regulatory T cells (Treg) to 
minimize immunopathology. Natural killer (NK) cells can also contribute to virus control but it is not known if their anti-viral activity is influenced by Tregs as well.
We therefore analyzed whether anti-retroviral NK cell functions are inhibited by Tregs during an acute infection of mice with the Friend retrovirus (FV).
We detected an inverse correlation between Tregs and NK cells and a more efficient viral clearance in Treg-depleted mice correlating with higher numbers of NK cells during acute 
FV infection. Furthermore, we identified a strong increase of NK cell proliferation, activation and effector functions in Treg-depleted mice. Suppression by Tregs led to increased viral 
loads and reduced cytotoxicity of NK cells in vivo. A significant increase in IL-2 concentration after depletion of Tregs suggested an essential role of IL-2 in NK cell functions during FV 
infection. The Treg-mediated suppression of NK cells could be abolished by adding IL-2/anti IL-2 mAb complexes which specifically stimulate NK cells.
The current study demonstrates that Tregs indeed inhibit anti-viral NK cell responses and describes a targeted immunotherapy that can abrogate the suppression of NK cells by Tregs. 
Thus, such a therapeutic approach with IL-2, which specifically improves NK cell responses, has a clear advantage over Treg depletion or manipulation during viral infections as it may 
significantly reduce the risk of inducing immunopathologies.

WS.C.15 Dendritic Cell Subsets

WS.C.15.1
CyTOF analysis reveals proinflammatory and antiinflammatory DC subsets in newborn blood with distinct reactivity to pathogens

S. Lemoine1, X. Zhang1,2, A. Abbas1, B. Beitz3, M. Velpaux-Lefevre3, M. Burlandy3, F. Porcheray3, C. Leclerc1, R. Lo-Man1; 
1Institut Pasteur, PARIS, France, 2Institut Pasteur of Shanghai, Shanghai, China, 3Bioaster Microbiology Technology Institute, PARIS, France.

Introduction: The elicitation of Th1 cellular immunity to eradicate intracellular pathogens is a challenging task due to the lack of IL-12 observed in early infancy which is assumed to 
contribute to the higher susceptibility to infection. The dendritic cell (DC) compartment in newborns has been suggested to be defective, but has never been investigated thoroughly. 
Antimicrobial response can lead to protection following BCG vaccination, whereas respiratory syncytial virus infection leads to severe immunopathology in newborns. In the present 
study, we aimed at understanding these discrepancies by characterizing newborn DCs at the phenotypic, molecular and functional levels.
Methods: Neonatal blood DCs were analyzed by high content cytometry, including both flow and mass cytometry. Newborn dendritic cell subsets were further isolated and subjected 
to transcriptomics and functional analysis for innate and adaptive responses.
Results: CyTOF analysis revealed distinct BDCA1 positive DC phenotypes with either proinflammatory or antiinflammatory properties upon TLR activation. The pro inflammatory 
DC subset was similar to the classical adult cDC2, whereas the antinflammatory neonatal cDC2-b subset showed a distinct gene signature both at steady state and following TLR 
activation. Transcriptional profiling showed that BCG vaccine activated proinflammatory cDC2 whereas RSV activated antiinflammatory cDC2-b. The two subsets were differentially 
affected by the PDL-1/PD1 interaction and displayed different CD4 T helper differentiation activities.
Conclusion: High throughput analysis of newborn blood revealed antagonistic DC functions that can explain impaired immunity and disease susceptibility in early life.

WS.C.15.2
PI3Kγ has a distinct and essential role in regulating lung-specific dendritic cell development downstream of Flt3

S. P. Nobs1, C. Schneider2, M. G. Dietrich3, T. Brocker4, A. Rolink5, E. Hirsch6, M. Kopf1; 
1ETH Zürich, Zürich, Switzerland, 2University of California, San Francisco, San Francisco, CA, United States, 3University Hospital Zürich, Zürich, Switzerland, 4Ludwig-Maximillians-University 
Munich, Munich, Germany, 5University of Basel, Basel, Switzerland, 6University of Torino, Torino, Italy.

Development of dendritic cells (DCs) commences in the bone marrow, from where pre-DCs migrate to peripheral organs to differentiate into mature DCs in situ. However, the factors 
regulating organ-specific differentiation giving rise to tissue-specific dendritic cell subsets remain unclear. Here we show that the signaling axis of Ras-PI3Kγ-Akt-mTOR acting 
downstream of Flt3 is critically required for development of lung CD103+ DCs and to a smaller extent also lung CD11b+ DCs, but not related DC populations in other non-lymphoid 
organs. Furthermore, we show that in lymphoid organs such as the spleen, DCs depend on a similar signaling network for responding to Flt3L with overlapping and partially redundant 
roles of PI3Kγ and PI3Kδ. Thus we identified PI3Kγ as a novel and essential organ-specific regulator of lung DC development and discovered a novel signaling network regulating 
tissue-specific DC development mediated by Flt3.

WS.C.15.3
IL-12p40 and IL-10 producing preCD8α/Clec9A+ dendritic cells are induced in neonates upon Listeria monocytogenes infection

A. Köhler1, D. Torres1, S. Delbauve1, I. Caminschi2,3, M. Lahoud2,4, K. Shortman2,5,6, V. Flamand1; 
1Institut d’Immunologie Médicale, Université Libre de Bruxelles, Gosselies, Belgium, 2Centre for Biomedical Research, Burnet Institute, Melbourne, Australia, 3Department of Microbiology 
and Immunology, The University of Melbourne, Parkville, Australia, 4Department of Immunology, Monash University, Melbourne, Australia, 5The Walter and Eliza Hall Institute of Medical 
Research, Parkville, Australia, 6Department of Medical Biology, University of Melbourne, Parkville, Australia.

Introduction: Immunity in neonates is characterized by weak Th1 and CTL responses that was firstly explained by a delayed development of murine IL-12p70-producing 
CD11chighCD8α+ dendritic cells (DC) before 7 days of life. We explored a Batf3-dependent CD11chigh DC subset to induce a CD8+ T cell immune protection against Listeria 
monocytogenes (Lm) at 3 days of life.
Materials and Methods: C57BL/6 and Batf3-/- neonatal CD11chigh DC were analyzed by cytometry. Phagocytosis, antigen cross-presentation and cytokine production were monitored 
upon Lm expressing ovalbumin (OVA) infection. Anti-Clec9A antibody linked to OVA was administered with poly(I:C) to evaluate the CD8+ T cells response or protection against Lm 
challenge in C57BL/6 wild type, IL-12p40-/-, IL-12p35-/- and IL-23p19-/- mice.
Results: We characterize a Batf3-dependent precursor of CD11chigh DNGR1/Clec9A+ DC that expresses CD24, CD205 but not CD8α. After infection with Lm-OVA, these neonatal 
preDCs crosspresent OVA, produce high amount of IL-12p40 but also low level of IL-10 which respectively strongly enhance or limit the OVA-specific CD8+ T cell response. We firstly 
demonstrate that targeting these splenic preDCs in neonates with anti-Clec9A-OVA and poly(I:C) leads to protection against a wild-type Lm-OVA strain challenge in adulthood.
Conclusion: We characterized in early life a biological active precursor of Clec9A+ DC lineage that represents a valuable target to augment memory immune responses to vaccines 
through the induction of IL-12p40, and probably could be optimized by the neutralization of IL-10. This discovery opens new Clec9A antigen targeting strategies for human vaccine 
development.

WS.C.15.4
Specialization of human myeloid Dendritic Cells type 1 for extracellular pathogens

L. Heger1, G. F. Heidkamp1, N. Eissing1, A. Hartmann2, K. Rogler3, C. Alexiou3, J. Zenk4, B. Spriewald5, A. Mackensen5, G. Schuler6, A. Purbojo7, R. Cesnjevar7, F. Nimmerjahn8, D. Dudziak1; 
1University Hospital Erlangen, Department of Dermatology, Laboratory for DC biology, Erlangen, Germany, 2University Hospital Erlangen, Department of Pathology, Erlangen, Germany, 
3University Hospital Erlangen, Department of Otorhinolaryngology, Erlangen, Germany, 4Klinikum Augsburg, Department of Otorhinolaryngology, Augsburg, Germany, 5University Hospital 
Erlangen, Department of Hematooncology, Erlangen, Germany, 6University Hospital Erlangen, Department of Dermatology, Erlangen, Germany, 7University Hospital Erlangen, Department 
of Pediatric Heart Surgery, Erlangen, Germany, 8Friedrich-Alexander Universität Erlangen-Nürnberg, Department of Biology, Chair of Genetics, Erlangen, Germany.

Introduction: Dendritic cells (DCs) are important antigen-presenting cells. Most of our knowledge is derived from human MoDCs. MoDCs are successfully used in clinical trials to treat 
cancer, but the generation is labor-intensive and expensive. An alternative for the induction of immune responses might be the direct delivery of antigens in vivo, which is a promising 
approach working well in mice. To translate this therapeutic option into clinics more knowledge about human tissue DCs is necessary.
Materials&Methods: We analyzed the Toll-like (TLR) and chemokine-receptor (CCR) expression and the capability of pathogen uptake on different DC-subsets in human tissues (blood, 
spleen, thymus, tonsils). Leukocytes were enriched and DC-subsets examined with multicolor-FACS, CBA and confocal immunofluorescence-analyses.
Results: We found specific expression patterns of CCRs on each DC-subset. mDC1 DCs expressed all extracellular TLRs, whereas mDC2 and pDCs mainly expressed intracellular TLRs. 
mDC1 DCs were superior in the uptake of bacterial bioparticles. Stimulation with TLR-ligands elicited a strong cyto- and chemokine response by blood mDC1 DCs, whereas mDC2 
DCs and pDCs secreted mainly chemokines and IFNα, respectively. In dependency on the analyzed tissue a differential cytokine and chemokine expression profile could be observed. 
Stimulation with bacteria boosted the cytokine response by mDC1 DCs. mDC1 and mDC2 DCs were main stimulators of naïve CD4+ T cells and induced a polarization into TH1 cells.
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Conclusions: mDC1 DCs exhibited a stronger response to bacteria and extracellular pathogens than mDC2 DCs and pDCs. Thus, they might be superior in the induction of anti-
bacterial immune responses.
Funded by: DFG(RTG1660)/Baygene

WS.C.15.5
Bone Morphogenic Protein 7 (BMP7) promotes in vitro generation of high numbers of inflammatory type Langerhans-like dendritic cells

I. Borek1, R. Köffel2, I. Fedorenko2, N. Yasmin1, C. Krump1, H. Strobl1; 
1Institute of Pathophysiology and Immunology, Medical University of Graz, Graz, Austria, 2Center for Anatomy and Cell Biology, Department for Cell Biology and Ultrastructural Research, 
Medical University of Vienna, Vienna, Austria.

Introduction: Members of the transforming growth factor beta (TGF-β)/bone morphogenetic protein (BMP) superfamily regulate proliferation and differentiation of Langerhans 
typedendritic cells (LCs). We here further analyzed recently described BMP7-dependend human LCs.
Materials and Methods: TGF-β1 vs. BMP7-driven LCs differentiation from human CD34+ hematopoietic progenitors was studied. DNA microarray profiling led to the identification of 
candidate marker molecules differentially expressed by each cell type. Electron microscopy was performed to analyze and compare ultra-structural components of two different LCs 
subsets. Additionally, skin immunohistology was performed.
Results: Both, TGF-β1 and BMP7 induced formation of typical LCs clusters in vitro. Replacement of TGF-β1 with BMP7 promoted cell proliferation and led to very high yields of 
phenotypically defined LCs (CD1a+/CD324+/CD207+). Flow cytometry and immunohistochemistry revealed that BMP7 stimulated proliferation of progenitor cells as well as proliferation 
of CD1a+/CD207+ LCs. BMP7 LCs, but not TGF-β1-dependent LCs exhibited inflammatory-linked characteristics. They were identified as CD206+CD1c+CD209-CD11b- cells. Electron 
microscopy analysis revealed lack of clear Birbeck granules in BMP7 LCs, together with abundant presence of MHCII dependent antigen loading compartments. In response to 
microbial activation, BMP7-induced LCs exceeded TGF-β1-LCs in polarizing naïve allogenic CD4 T cells towards Th1 cells. Consistently, they showed much higher cytokine production 
and they differed in TLR expression pattern. Moreover, psoriatic lesional epidermis showed markedly increased BMP7 expression levels.
Conclusion: BMP7-dependent LCs show characteristics of proliferative inflammatory-type epidermal DCs.

WS.C.15.6
Identification of the triggering receptor expressed on myeloid cells-1 (TREM-1) as a novel regulator of Langerhans cells functions in a hypoxic environment

F. Raggi1, D. Pierobon2,3, I. Cambieri4, S. Occhipinti2,3, P. Cappello2,3, F. Novelli2,3, T. Musso2, C. Castagnoli4, L. Varesio1, M. Giovarelli2,3, M. C. Bosco1; 
1G.Gaslini Institute, Genova, Italy, 2University of Torino, Torino, Italy, 3CERMS, AO Città della Salute e della Scienza di Torino, Torino, Italy, 4Burns Centre and Skin Bank, Trauma Center, 
Torino, Italy.

Introduction: Langerhans cells (LCs) are a specialized dendritic cell subset that reside in the epidermis and mucosal epithelia and are critical for the orchestration of skin immunity 
against pathogens. LCs development and functions are intrinsically linked to the local microenvironment. A common denominator of pathologic tissues is represented by hypoxia. LCs 
generation from monocyte precursors recruited at sites of skin injury occurs in a hypoxic environment; however, the impact of hypoxia on LCs functions has not been explored.
Results: We present data showing that chronic hypoxia (7 days, 1% O2) significantly decreases surface expression of T cell costimulatory molecules as well as secretion of the Th1-
priming cytokine, IL-12, in human monocyte derived LCs. These events are paralleled by impaired LCs capacity to stimulate naïve allogenic T cell proliferation, IFNγ production, and 
differentiation into central memory cells. Interestingly, LCs generated under hypoxia selectively express the triggering receptor expressed on myeloid cells (TREM)-1, a member of 
the Ig like surface receptor superfamily, and TREM-1 activation induces upregulation of T cell costimulatory molecules and production of Th1-priming proinflammatory cytokines/
chemokines, resulting in enhanced LCs ability to stimulate the differentiation and proliferation of IFNγ-producing alloreactive Th1 cells. Finally, we provide the first evidence that 
TREM 1 is expressed in vivo on hypoxic LCs infiltrating post burn hypertrophic scars and decubitous ulcers.
Discussion: These findings identify TREM-1 as a critical regulator of LCs inflammatory and adaptive immune responses in a hypoxic environment, pointing to a role for this molecule in 
the pathogenesis of chronic skin lesions.

WS.D.09 Cancer Immunotherapy and Anti-Tumor Vaccines

WS.D.09.1
A novel systemically applied TLR-agonist with potent anti-tumoral effects

J. Petschenka1, F. Vascotto1, K. Reuter2, M. Vormehr3, R. Roth2, A. König2, C. Worm2, M. Brkic1,3, N. Krause2, U. Schmitt1,3, M. Diken1, S. Kreiter1, S. Hamm4, S. Strobl4, Ö. Türeci5,3, U. Sahin1,2,3; 
1TRON-Translational Oncology at the University Medical Center of Johannes Gutenberg University Mainz gGmbH, Mainz, Germany, 2BioNTech RNA Pharmaceuticals GmbH, Mainz, 
Germany, 3University Medical Center of Johannes Gutenberg University, Institut for Immunology, Experimental & Translational Oncology, Mainz, Germany, 44SC Discovery, Martinsried, 
Germany, 5Ganymed Pharmaceuticals, Mainz, Germany.

Toll-like receptor (TLR) ligation activates both the innate and adaptive immune system and plays an important role in antiviral and anti-tumoral immunity. So far the only approved 
TLR agonists in clinical settings are applied topically since they display disadvantageous toxic effects after systemic application.
Here we describe SC1, a novel small molecule TLR7 agonist, applied intravenously in therapeutic settings of multiple murine tumor models. Repetitive intravenous injections of 
SC1 potently prevented lung metastasis formation of 4T1 orthotopic breast tumor and delayed primary tumor growth of B16 melanoma. In the CT26 colon carcinoma model, SC1 
conferred a strong anti-tumoral effect, prolonging survival and increasing the anti-tumoral immune response. We found that SC1 treatment increased frequency of tumor antigen 
specific (gp70) CD8 T cells detectable in blood, spleen and tumors, which are the effector cells mediating the anti-tumoral effect. SC1 treated mice also mounted a memory CD8 T cell 
response, which protected against several tumor re-challenges. Moreover, SC1 treatment activated splenic pDC, cDC, macrophages as well as monocytes and induced an effector 
immune response. In addition, activation and polarization of macrophages towards an M1 phenotype was promoted and detected in spleen and tumor. Finally, we observed synergy 
against CT26 tumors in a combined therapy of SC1 and anti-PD-L1 antibody.
In conclusion, this novel TLR7 agonist SC1, in a non-toxic systemic regime acts as strong anti-tumoral mono-therapeutic agent by modulating the tumor environment and potentiating 
the anti-tumoral immune response, providing promising implications of SC1 in oncological therapeutic treatments.

WS.D.09.2
Glyco-engineering of monoclonal antibodies enhances potential to promote adaptive immunity

A. Etuk1, C. Klein2, C. Gerdes2, A. Passioukov2, F. Farzaneh1,3, L. D. Barber1; 
1Department of Haematological Medicine, King’s College London, 123 Coldharbour Lane, SE5 9NU, London, United Kingdom, 2Roche Pharma Research and Early Development, Roche 
Innovation Centre Zurich, Wagistrasse 18, Schlieren 8952, Zurich, Switzerland, 3Experimental Cancer Medicine Centre, King’s College London, King’s Health Partners, London, United 
Kingdom.

Introduction: Therapeutic monoclonal antibodies (mAbs) can inhibit the function of tumour-associated antigens (TAA) and recruit natural killer (NK) cells to lyse tumours via antibody-
dependent cellular cytotoxicity (ADCC). It is important to evaluate whether ADCC-mediated killing has potential to promote adaptive T-cell immunity that is essential for long-term 
anti-tumour surveillance. Cetuximab is specific for the TAA epidermal growth factor receptor (EGFR) that is over-expressed in 70% of colorectal cancers; however treatment efficacy is 
poor in patients expressing the low-affinity FcγRIIIa (CD16) polymorphism. Imgatuzumab (GA201) is a glyco-engineered (GE) anti-EGFR mAb that shows enhanced CD16 affinity and 
ADCC activity irrespective of CD16 genotype.
Materials and Methods: Crosstalk between NK cells and dendritic cells (DC) is a precursor to antigen specific T-cell stimulation. Interactions were assessed using an in-vitro co-culture 
model, in the presence of unmodified or GE-mAbs.
Results: GA201-mediated ADCC was shown to activate NK cells to a greater extent than cetuximab-mediated ADCC, in terms of both activation marker up-regulation and cytokine 
secretion. Importantly, the effect of GA201 on NK activation was always superior to cetuximab across various tumour-cell EGFR expression levels, indicating an ability to provoke 
enhanced responses to heterogeneous tumours. Furthermore, GA201-activated NK cells induced DC maturation more potently than cetuximab, implying better potential for 
subsequent T-cell priming, which is being evaluated. Similar results were observed using the anti-CD20 mAb obinutuzumab (GA101) compared to the non-GE equivalent GA101WT.
Conclusion: GE-mAbs show enhanced NK cell activation and greater potential to promote presentation of TAA by DC to stimulate T-cell mediated immunity.

WS.D.09.3
Virotherapy with a Semliki Forest virus-based vector encoding IL-12 synergizes with PD-1/PD-L1 blockade

J. I. Quetglas, S. Labiano, M. Á. Aznar, E. Bolaños, A. Azpilicueta, I. Rodríguez, E. Casales, A. R. Sánchez-Paulete, V. Segura, C. Smerdou, I. Melero; 
Center for Applied Medical Research (CIMA)-University of Navarra, Pamplona, Spain.

Virotherapy and checkpoint inhibitors can be combined for the treatment of cancer with complementarity and potential for synergistic effects. We have developed a cytolytic but non-
replicative viral vector system based on Semliki Forest virus that encodes IL-12 (SFV-IL-12). Following direct intratumoral injection, infected cells release transgenic IL-12, die and elicit 
an inflammatory response triggered by both abundantly copied viral RNA and IL-12. In difficult to treat mouse cancer models, such as those derived from MC38 and bilateral B16-OVA, 
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SFV-IL-12 synergized with an anti-PD-1 monoclonal antibody (mAb) to induce tumor regression and prolong survival. Similar synergistic effects were attained upon PD-L1 blockade 
(data not shown). Combined SFV-IL-12 + anti-PD-1 mAb treatment only marginally increased the elicited CTL response over SFV-IL-12 as a single agent, at least when measured by in 
vivo killing assays. In contrast, we observed that SFV-IL-12 treatment induced expression of PD-L1 on tumor cells in an IFNγ-dependent fashion. PD-L1-mediated adaptive resistance 
thereby provides a mechanistic explanation of the observed synergistic effects achieved by the SFV-IL-12 + anti-PD-1 mAb combination.

WS.D.09.4
Vdelta1 T cells expressing natural cytotoxicity receptors for adoptive cell therapy of leukemia

D. V. Correia*1, A. Almeida*2, D. R. Anjos2, B. Silva-Santos1; 
1Instituto de Medicina Molecular, Lisbon, Portugal, 2Lymphact - Lymphocyte Activation Technologies S.A., Évora, Portugal.

Adoptive transfer of chimeric antigen receptor (CAR)-expressing T-cells constitutes a promising immunotherapy for leukemia. However, antigens targeted by CARs are often 
expressed by healthy leukocytes or progenitors, thus leading to significant on-target effects. Here we characterize a cellular immunotherapy product composed of genetically 
unmanipulated gamma-delta T-cells that selectively recognizes malignant (but not normal) leukocytes in vitro and in vivo. This subset expresses the Vdelta1 TCR and a broad repertoire 
of natural killer receptors, including NKG2D and the natural cytotoxicity receptors (NCRs), NKp30, NKp44 and NKp46. Critically, NCR expression is absent in freshly-isolated gamma-
delta T-cells but is selectively induced on Vdelta1 T-cells by a cocktail of cytokines and TCR agonists. NCR expression endows these lymphocytes, termed Delta One T (DOT-) cells®, 
with enhanced cytotoxicity against lymphoid and myeloid leukemia cells in vitro. Moreover, stimulated DOT-Cells® produce TNF-alpha and IFN-gamma but no IL-17 or IL-10. We 
further employed two xenograft models of human chronic lymphocytic leukemia by injecting MEC-1 cells into either Balb/c Rag-/- γc-/- (BRG) or NOD-SCID γc-/- (NSG) mice. Upon two 
DOT-cell® transfers into BRG hosts, we observed a significant reduction in primary tumour size compared to control animals. In NSG hosts, DOT-Cells® infiltrated the tumour and 
various other tissues, and were strikingly capable of preventing tumor dissemination to organs such as the bone marrow and the liver. No evidence of treatment-associated toxicity 
was found in biochemical (blood) or histological (multiple organs) analyses. These data provide the safety and efficacy proof-of-concept for pioneering the application of DOT-Cells® in 
clinical trials.

WS.D.09.5
A TLR7 agonist enhances the anti-tumour efficacy of obinutuzumab through an NK cell/CD4 dependent mechanism in murine lymphoma models

E. J. Cheadle1, G. Lipowska-Bhalla1, C. Klein2, S. J. Dovedi1, J. Honeychurch1, T. M. Illidge1; 
1The University of Manchester, Manchester, United Kingdom, 2Roche, Schlieren, Switzerland.

Introduction: The anti-CD20 monoclonal antibody (mAb) rituximab has revolutionised the treatment of B-cell malignancies and improved outcomes but ultimately the majority of 
patients relapse and become refractory to treatment. The glyco-engineered anti-CD20 mAb obinutuzumab induces enhanced antibody dependent cellular cytotoxicity and antibody 
dependent phagocytosis and direct cell death and was recently licensed in the treatment of B-CLL. We hypothesised that stimulation of T-cell responses by engagement of TLR7 on 
immune cells would enhance the generation of long-term anti-tumour immune responses post mAb therapy.
Materials and Methods: C57Bl/6 and human CD20 transgenic (hCD20Tg) mice were inoculated iv with lymphoma cell lines EL4 and Eµ-myc gene-modified to express human CD20 
and treated with obinutuzumab (mIgG2a, Roche) and R848 iv on day 1 or day 7 after tumour inoculation. Where appropriate, mice were also treated with depleting antibodies or 
rechallenged with tumour approx. 100 days later.
Results: Obinutuzumab monotherapy was able to significantly extend the survival of C57Bl/6 mice with a systemic EL4hCD20 tumour but only 0-15% of mice survived long-term. The 
combination of obinutuzumab and the TLR7 agonist R848 however led to 80-85% long-term survivors (LTS). Therapy was dependent on NK cells and CD4 cells with R848 priming an 
increase in tumour specific CD4+ T-cells. Long-term survivors were protected from tumour rechallenge and therapy was seen in the immune-tolerant hCD20Tg mice in both EL4hCD20 
and Eµ-myc-hCD20 models.
Conclusions: Systemic delivery of the TLR7 agonist R848 enhances the anti-tumour activity and generation of anti-tumour immunity of obinutuzumab through an NK cell/CD4 
dependent mechanism.

WS.D.09.6
Preclinical analysis of novel targeted therapies against Notch-dependent human T-ALL

M. García-Peydró, S. González-García, M. Mosquera, M. L. Toribio; 
Centro de Biologia Molecular Severo Ochoa. CSIC-UAM, Madrid, Spain.

Notch1 signaling plays a prominent role in the physiopathology of T-cell acute lymphoblastic leukemia (T-ALL). We described that IL7R, the gene encoding the interleukin 7 receptor 
alpha chain (IL-7Rα), is a transcriptional target of Notch1 in both T-cell precursors and T-ALL cells, and have suggested that IL-7R signalling may be crucial to T-ALL pathogenesis. 
Accordingly, we found that IL-7R signaling can rescue cell proliferation of Notch-deprived T-ALL cell lines. In this work, we have extended our studies to primary human T-ALL cells 
and have assessed the contribution of IL-7R to leukemia progression in xenotransplantation murine models. We show that high expression of IL-7R is a common feature of T-ALL 
leukemia initiating cells, which confers a growth advantage in vivo. By using genetic inactivation approaches based on shRNA, we also demonstrate that IL-7R expression is required 
for progression of T-ALL in xenotransplanted mice.
In addition, we aimed at developing an in vivo model of Notch-induced human T-ALL in xenotransplanted mice and show that ectopic Notch signaling in human hematopoietic 
progenitors resulted in bone marrow engraftment and ectopic development of human aberrant T cells. These effects were dependent on the upregulation of the CD44 adhesion 
molecule induced by Notch. Moreover, engraftment and tumour progression of patient-derived T-ALL cells in these mice was found strictly dependent on expression of functional 
CD44 molecules. In conclusion, our studies provide formal proof that targeted inhibition of either IL-7R or CD44 expression and/or signaling offers new therapeutic strategies against 
human T-ALL.

WS.D.10 Intervention and Therapy of Allergy

WS.D.10.1
Melatonin supplement for children with atopic dermatitis and sleep disturbance - A randomized, double-blind, placebo-controlled crossover study

Y. Chang1,2, M. Lin3, J. Lee4, P. Lee5, Y. Dai5, K. Chu5, C. Chen4, K. Wan1, B. Chiang5; 
1Taipei City Hospital Renai Branch, Taipei, Taiwan, 2Graduate Institute of Clinical Medicine, National Taiwan University College of Medicine, Taipei, Taiwan, 3Yonghe Cardinal Tien Hospital, 
New Taipei City, Taiwan, 4National Taiwan University Children’s Hospital, Taipei, Taiwan, 5National Taiwan University Hospital, Taipei, Taiwan.

Introduction: Sleep disturbance is common in children with atopic dermatitis (AD). Lower nocturnal melatonin level was found to be associated with sleep disturbance and more 
severe dermatitis in children with AD. Furthermore, melatonin has both sleep-inducing and anti-inflammatory properties, which might be helpful in the management of AD. The aim 
of this study was to evaluate the effectiveness of melatonin for improving sleep disturbance and disease severity in children with AD.
Materials and Methods: We preformed a randomized, double-blind, placebo-controlled crossover study. Children with AD aged 1 to 18 years were recruited and randomized to 
melatonin 3 mg or placebo for 4 weeks. After a 2-week washout period, they crossed over to the alternative treatment. Before and after each treatment period, sleep parameters 
were measured by actigraphy, AD disease severity was evaluated using the Scoring Atopic Dermatitis (SCORAD) index, and serum immunoglobulin E (IgE) levels were assessed.
Results: Forty-eight patients underwent randomization. After melatonin treatment, the sleep onset latency shortened from 44.9±39.5 minutes to 21.6±20.4 minutes (decreased 21.4 
minutes more than placebo, 95%CI: -38.6 to -4.2, p=0.015). Moreover, the SCORAD index decreased from 49.1±24.3 to 40.2±20.9 (decreased 9.1 more than placebo, 95%CI: -13.67 to 
-4.57, p=0.0001). The improvement in the SCORAD index did not significantly correlate with the change in the sleep onset latency. The serum IgE level did not change significantly. No 
adverse events were reported.
Conclusions: Melatonin supplement is a safe and effective way to improve both the sleep onset latency and dermatitis severity in children with AD.

WS.D.10.2
Improved lung function and reduced asthmatic phenotype by adenoviral vaccines encoding for Dec-targeted antigen

A. Maaske1, T. Niezold1, F. Devos2, J. Vanoirbeek2, M. Peters3, M. Tenbusch1; 
1Ruhr University Bochum, department for molecular and medical virology, Bochum, Germany, 2KU Leuven, Department of Public Health and Primary Care, Leuven, Belgium, 3Ruhr 
University Bochum, experimental pneumology, Bochum, Germany.

Introduction: With an estimated 300 million affected, asthma is a major health concern. Treatment options for allergic asthma are scarce with glucocorticoid therapy being only 
symptomatic and antigen specific immunotherapy (SIT) being inconvenient and posing high risks. The precise mechanism of SIT remains elusive, but probably includes the induction 
of peripheral tolerance. Another approach to induce tolerance is loading of immature dendritic cells with DEC205-targeted antigens in the absence of danger- and maturation signals, 
as shown by protein based immunizations.
Objectives: We evaluated the potential of adenoviral vectors encoding DEC205-targeted antigens as semi-therapeutic vaccines in a murine asthma model.
Material & Methods: We employed an OVA-specific asthma model in Balb/c mice, which were immunized after the sensitization intranasally with adenoviral vectors, encoding either 
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OVA fused to a single-chain antibody against DEC205 (Ad-Dec-OVA), or to an isotype control (Ad-GL117-OVA), or GFP (Ad-GFP).
Results: Semi-therapeutic vaccination with Ad-Dec-OVA led to a great reduction of mucus producing goblet cells, eosinophilia and OVA-specific IgE in the lung. Furthermore, TH2 
cytokine production after re-stimulation of cells from spleen and lung with OVA was also reduced in Ad-Dec-OVA treated mice, whereas there was only negligible or none of this seen 
in Ad-GL117-OVA or Ad-GFP. Using Flexivent measurement we could also show that Ad-Dec-OVA treated mice also have an improved lung function compared to untreated controls.
Conclusion: DEC-targeting of antigen is a promising approach for the induction of peripheral tolerance, leading to a specifically reduced asthmatic phenotype after a semi-
therapeutic, single dose adenoviral vaccination.

WS.D.10.3
Changes in markers associated with regulatory and pro-allergic dendritic cell in peripheral blood correlate with clinical efficacy

L. Mascarell1, C. Ggueguen2, H. Moussu2, J. Bouley2, M. Le Mignon2, E. Nony2, V. Bodo2, P. Moingeon2; 
1Stallergenes, Atony, France, 2Stallergenes, Antony, France.

In the present study, we defined new markers specific for human monocyte-derived DCs (MoDCs) differentiated toward either type 2 (pro-allergic) DCs (DC2) or DCregs and 
investigated whether changes in such markers in the blood relate to allergen immunotherapy (AIT) efficacy. Immature MoDCs were treated with either lipopolysaccharide (LPS) from 
E. coli, a cocktail of pro-allergic molecules including histamine, IL-25, IL-33 and TSLP or dexamethasone to induce DC1, DC2 or DCreg differentiation, respectively. Cytokine production 
by either polarized MoDCs or allogeneic CD4+ T cells co-cultured with such DCs was analyzed by cytokine quantification assays. Transcriptomes and proteomes of polarized MoDCs 
were compared by using genome-wide cDNA microarrays and label-free mass spectrometry, respectively. We identified 20 and 27 genes/proteins specific for DC2 and DCreg subsets, 
respectively. Specific markers for DC2 and DCreg subsets were assessed by quantitative PCR (qPCR) in PBMCs from 80 grass pollen allergic patients before and after 2 or 4 months 
of sublingual AIT. The expression of DC2 markers such as CD141, GATA3, OX40L and RIPK4, was decreased in the course of 4-month sublingual AIT, concomitantly with an increase in 
DCreg markers including C1QA, FcγRIIIA, FTL and SLCO2B1, in PBMCs from clinical responders but not nonresponders. A combination of markers reflecting changes of the DCreg/
DC2 balance in peripheral blood can be used to monitor the early onset of AIT efficacy.

WS.D.10.4
Monitoring the epitope recognition profiles of IgE, IgG1 and IgG4 during birch pollen immunotherapy

B. Gepp1, N. Lengger1, C. Möbs2, W. Pfützner2, C. Radauer1, B. Bohle1, H. Breiteneder1; 
1Medical University of Vienna, Vienna, Austria, 2Philipps University Marburg, Marburg, Germany.

Introduction: Allergen-specific immunotherapy (AIT) is the only curative therapy for allergy. However, little is known about the epitope diversity of antibody repertoires during AIT. We 
aimed to monitor the epitope diversities of Bet v 1-specific IgE, IgG1 and IgG4 during birch pollen immunotherapy.
Methods: In order to study antibody binding to conformational epitopes of the major birch pollen allergen, Bet v 1, four Bet v 1-specific surface areas were grafted onto the Bet v 
1-homologue from celeriac, Api g 1. Eleven patients’ sera collected before, during and after AIT were used to determine the antibody binding to Bet v 1, Api g 1 and the chimeras by 
ELISA.
Results: Patterns of IgE-binding to the chimeras did not change over time in 8/11 patients. Bet v 1-specific IgG4 was induced in all patients, whereas Bet v 1-specific IgG1 was induced 
in 7/11 patients. The IgG1 response increased earlier than IgG4 (P = 0.016). The patterns of IgG1- and IgG4-binding to the chimeras remained stable during AIT in 4/7 and 8/11 patients, 
respectively. IgE showed the highest epitope diversity with 5/11 patients recognizing all chimeras after AIT compared with one and two patients showing IgG1 and IgG4 to all 
chimeras, respectively.
Conclusions: Taken together, the repertoire of Bet v 1-specific IgE and induced IgG remained stable during AIT with IgE showing a higher diversity than IgG. Therefore, not all IgE-
binding epitopes can be blocked by IgG4 or IgG1 due to direct epitope competition.
Supported by Austrian Science Fund grants SFB-F4608 and F4610.

WS.D.10.5
Safety, dose finding and clinical effects of BM32, a recombinant B cell epitope-based grass pollen vaccine, evaluated in the Vienna Challenge Chamber (VCC) in patients with 
grass pollen-induced allergic Rhinitis

P. Zieglmayer1, P. Lemell1, R. Zieglmayer1, F. Horak1, A. Neubauer2, R. Henning2, R. Valenta3; 
1Vienna Challenge Chamber, Allergy Center Vienna West, Vienna, Austria, 2Biomay AG, Vienna, Austria, 3Medical University of Vienna, Department of Pathophysiology and Allergy Research, 
Vienna, Austria.

Objective: Aim of this randomized, double-blind, placebo-controlled, 4-way parallel group study was to determine safety and efficacy of subcutaneous injection treatment with BM32, 
a vaccine containing four recombinant fusion proteins consisting of hypoallergenic peptides derived from the IgE binding sites of the major grass pollen allergens fused to hepatitis B 
virus-derived PreS protein, in grass pollen allergic patients.
Methods: Three different doses of aluminium hydroxide-adsorbed BM32 (10µg, 20µg, 40µg of each fusion protein), and placebo were applied at 4-week intervals. Primary efficacy 
endpoint was the difference in TNSS (total nasal symptom score: nasal obstruction, rhinorrhoea, itchy nose and sneezing) evaluated during a 6h grass pollen exposure in the Vienna 
Challenge Chamber (VCC) before treatment and 4 weeks after last injection. Main secondary clinical endpoint was allergen-specific skin response evaluated by titrated skin prick 
testing (SPT) with grass pollen extract at the same time points.
Results: Seventy patients completed the trial. TNSS significantly decreased with mean changes of -1.41 (BM32/20µg) and -1.34 (BM32/40µg), mean changes observed in BM32/10µg 
and placebo group were not significant. Titrated SPT reactions showed a trend towards dose-dependent decrease upon treatment with BM32/40µg and BM32/20µg. Local adverse 
reactions at injection site occurred in actively and placebo-treated patients (97.1% of all subjects). Other treatment-related AEs were allergic rhinitis (7.1%), headache (7.1%), and 
urticaria (4.3%).
Conclusions: Immunotherapy with BM32 induced a dose- dependent significant decrease in TNSS in grass pollen allergic patients exposed in the VCC. Also skin test reactivity 
decreased in these groups. AEs were tolerable and transient.

WS.D.10.6
Efficient IgE-depletion by IgEnio, a novel IgE-adsorber, shows beneficial effects on allergy symptoms

C. Lupinek1, K. Derfler2, S. Lee3, T. Prikoszovich2, O. Movadat3, E. Wollmann1, V. Petkov3, V. Schoder4, R. Cervenka5, T. Plaichner5, G. Stegfellner6, H. Huber7, R. Henning7, J. Kozik-Jaromin4, A. 
Gauly4, H. Leinenbach5, I. Uhlenbusch-Koerwer4, R. Valenta1; 
1Div. of Immunopathology, Dept. of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Clinical Division of Nephrology and Dialysis, Department of 
Internal Medicine III, Medical University of Vienna, Vienna, Austria, 3Division of Respiratory Medicine, Department of Internal Medicine II, Medical University of Vienna, Vienna, Austria, 
4Fresenius Medical Care Deutschland GmbH, Clinical Research, Bad Homburg, Germany, 5Fresenius Medical Care Adsorber Tec GmbH, Krems, Austria, 6Biomay AG, Krems, Austria, 7Biomay 
AG, Vienna, Austria.

A novel IgE-specific immunoadsorber (IgEnio) was engineered based on ScFv12 (BM10), a non-allergenic single-chain-Fv of a monoclonal anti-human IgE antibody. A first proof-of-
concept study was performed testing the capacity of IgEnio to deplete IgE from plasma.
In a randomized open-label trial, 15 subjects suffering from allergen-induced asthma were recruited. Ten participants were randomly assigned to a treatment group, 5 to a control 
group. Each treated patient had 3 cycles with 3 aphereses per cycle, performed within one week. Each cycle was followed by a 4 week interval without intervention. Between cycles 
and 4 weeks after the last cycle, control visits were scheduled. Total IgE-reduction by at least 50% after the last treatment and safety parameters were primary endpoints by definition. 
Additionally, several clinical and immunological parameters were recorded.
Fourteen subjects, aged 19-49, with total-IgE from 308-2518U/ml completed the trial. One patient withdrew informed consent after screening. Mean IgE-reductions by 79% per 
treatment and 88% per cycle were achieved. At the end of cycle 3, total-IgE was reduced by 86.2%. Furthermore, reduction of skin test-reactivities, beneficial effects on peak-flow 
measurements and overall allergic symptoms could be shown for the treatment-group. Most adverse events possibly related to the investigated therapy were deviations of laboratory 
parameters common for extracorporeal therapies. All remaining events were controlled by standard medication and the treatment was safely performed.
In the first proof-of-concept trial of IgEnio, the primary endpoint was achieved and, in addition, beneficial effects on skin sensitivity and peak flow were observed.
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WS.D.11 Imaging & Cancer Therapy

WS.D.11.1
S100A8/A9 as an imaging target for in vivo visualisation of tumor-mediated immune remodelling in pre-metastatic tissue

F. Flores-Borja1, M. Eisenblaetter1,2, J. J. Lee1, C. Wefers1, H. Smith1, R. Hueting1, M. Cooper1, P. Blower1, T. Vogl2, J. Roth2, A. Tutt1, T. Schaeffter1, T. Ng1,3; 
1King’ s College London, London, United Kingdom, 2University Hospital Muenster, Muenster, Germany, 3University College London, London, United Kingdom.

Introduction: Systemic cancer spread is preceded by the establishment of a permissive microenvironment in the target tissue of metastasis. Crucial players in establishment of the 
pre-metastatic niche, myeloid derived suppressor cells (MDSC), secrete S100A8/A9 an exosomal protein heterodimer that contributes to metastasis, angiogenesis, and immune 
remodelling.
Materials and Methods: The cell lines 4T1.2 (metastatic) and 67NR (non-metastatic) served as a syngeneic murine breast cancer model of graded malignancy in BALB/c mice. A tracer 
for specific in vivo single-photon emission computed tomography (SPECT) of S100A8/A9 was developed. The abundance and phenotype of MDSC-like pro-inflammatory monocytes, 
their ability to secrete S100A8/A9 and association with the induction of a immunosuppressive environment in the tissue primed for metastasis was determined by multicolour flow 
cytometry and confocal microscopy analyses.
Results: Using S100A9-specific SPECT imaging in the 4T1.2 metastatic breast cancer model, we present the first in vivo visualisation of systemic tumor-mediated effects on monocyte 
activity. Lung metastasis is associated with increased secretion of S100A8/A9 by MDSC-like monocytes. Increased S100A8/A9 signals are associated with an increased number of 
MDSC-like monocytes, regulatory T lymphocytes, and concomitant suppression of NK cell numbers and function in the pre-metastatic lung tissue microenvironment.
Conclusions: We established S100A8/A9 as a surrogate marker for tumor-mediated immunomodulation in the pre-metastatic niche. Our results suggest that target-specific imaging of 
S100A8/A9 can be used to predict lung metastasis in our breast cancer model.

WS.D.11.2
Single molecule microscopy of T-cell signaling components in live cells

F. Baumgart, A. Arnold, G. Schütz; 
TU Wien, Biophysik, Vienna, Austria.

Binding of the T-cell receptor (TCR) to an antigenic peptide bound to the major histocompatibility complex (peptide-MHC) on an antigen presenting cell leads to the phosphorylation 
of intracellular tyrosine residues of the TCR and recruitment of adapter molecules, which results in downstream signaling. Initial TCR phosphorylation is primarily carried out by the 
membrane associated protein lymphocyte specific kinase (Lck) making it a central molecule for T-cell signaling.
Nano-scale clusters of Lck have been described in fixed cells using super-resolution microscopy techniques. However, neither the molecular determinants nor the function of Lck 
clustering are clearly understood. In principal, local lipid heterogeneities of the plasma membrane, actin-driven compartmentalization and protein-protein interactions between 
clustered molecules could account for non-random distribution of Lck on the plasma membrane.
We carried out live cell single molecule fluorescence microscopy of mEOS3.2-tagged Lck expressed in JCaM1.6 cells to elucidate the mechanisms that govern Lck spatial distribution 
in the T-cell plasma membrane. Our single molecule tracking data show transient immobilization of Lck molecules on the T-cell surface. Strikingly, the areas of immobilization appear 
to coincide with topological protrusions of the membrane as indicated by the increased brightness of clustered Lck molecules as well as a fluorescent membrane probe. We further 
find that neither disruption of the actin cytoskeleton nor cholesterol depletion influence Lck immobilizations. Finally, we map the region of Lck responsible for its immobilization to 
the N-terminal unique domain (SH4) using truncation mutants of Lck.
This project was funded by FWF project P27941-B28

WS.D.11.3
Interplay between chemokine driven actin flow and substrate adhesion in migratory T cells

M. Hons1,2, V. Bierbaum1, M. Foelser3, J. Abe2, T. Bollenbach1, G. Schuetz3, M. Sixt1, J. V. Stein2; 
1IST Austria, Klosterneuburg, Austria, 2Theodor Kocher Institute, Bern, Switzerland, 3Vienna University of Technology, Vienna, Austria.

To understand the interdependence of chemokine driven actin dynamics, integrin mediated adhesion, cell shape changes and actual locomotion of T cells, we employ a combined in 
vivo / in vitro imaging approach.
In vivo, chemokine receptor (CCR7) as well as integrin (LFA1) deficient T cells showed similarly reduced migratory velocities. While LFA1-/- cells were morphodynamically 
indistinguishable from wild type cells and went through cycles of elongation and rounding, CCR7-/- cells failed to undergo regular phases of elongation.
To dissect the contribution of chemokine signaling vs. integrin mediated adhesion we established an in vitro system where T cells migrate under spatial confinement and are 
accessible to high resolution imaging. We show that CCR7 ligands induced polarized actin flow in a dose dependent manner. Intervals of high actin flow were associated with cell 
elongation and increased migration velocities, explaining the failure of CCR7-/- cells to undergo elongation in vivo. Even in the absence of integrin-mediated adhesion retrograde 
actin flow was transmitted to the substrate and integrin deficient cells or cells on non-adhesive substrates were able to move, albeit with reduced speed, again mimicking the in vivo 
findings. In the absence of LFA1, actin underwent substantial retrograde slippage, explaining the unexpected combination of regular morphodynamic cycling and reduced migration 
velocities.
Together, we demonstrate that chemokine signaling drives polarized cortical actin flow in T cells and that force transmission is partially dependent on integrin mediated adhesion.

WS.D.11.4
Sub-apoptotic dosages of pro-oxidant vitamin cocktails sensitize human melanoma cells to NK cell lysis

E. Tremante1, L. Santarelli2, E. Lo Monaco1, C. Sampaoli1, T. Ingegnere1, R. Guerrieri3, M. Tomasetti2, P. Giacomini1; 
1National Cancer Institute Regina Elena, Rome, Italy, 2Polytechnic University of Marche, Ancona, Italy, 3University of Bologna, Bologna, Italy.

Introduction: Alpha-tochopheryl succinate (αTOS), vitamin K3 (VK3) and vitamin C (ascorbic acid, AA) synergistically promote different death pathways (particularly autoschizis) in 
carcinoma cells, depending on their concentrations and combinations. However, potential effects on the immune system remain largely unexplored.
Materials and Methods: 10 melanoma cell lines were treated in a range of concentrations and combinations with αTOS /VK3/AA cocktails.
Results: Death pathways were also induced in melanoma cells, although with some peculiar features. Of interest, when concentrations dropped below a death-inducing threshold in a 
subset of 6 death-resistant cell lines, up-regulation became evident of surface-expressed Natural Killer (NK) cell ligands. These included MICA (a stress-signaling ligand of the NKG2D 
receptor) and the ligands of at least one of the natural cytotoxicity receptors NKp30, NKp44 and NKp46. Ligand up-regulation occurred in 5/6 melanoma cell lines, and resulted 
in improved lysis by polyclonal NK cells armed with the corresponding activating receptors. In contrast, HLA class I, HLA class II, ULBP1, ULBP2, ULBP3, Nectin-2, and PVR were 
minimally or not affected.
Conclusions: These results provide the first evidence for concerted (and dose-dependent) induction of cell death by cell-autonomous and extrinsic (immune) mechanisms. Alarming 
the immune system much below the cell damage threshold may have evolved as a sensitive readout of neoplastic transformation and oxidative stress. Cocktails of vitamin analogues 
at slightly supra-physiological dosages may find application as mild complements of melanoma treatment, and in chemoprevention.
Supported by AIRC IG grant (PG) and a fellowship from Fondazione Veronesi (CS).

WS.D.11.5
Phase I and Phase II clinical trials of MVA-EBNA1/LMP2, a therapeutic cancer vaccine designed to treat Epstein-Barr Virus (EBV) positive malignancies

G. S. Taylor1, H. Jia1, K. Harrington2, L. Wai Lee3, C. Roberts1, A. Hartley1, C. Edwards4, L. McGuigan4, E. P. Hui5, A. T. Chan5, A. Rickinson1, N. Steven1; 
1University of Birmingham, Birmingham, United Kingdom, 2Institute of Cancer Research, London, United Kingdom, 3The Christie NHS Foundation Trust, Manchester, United Kingdom, 4CR-
UK Centre for Drug Development, London, United Kingdom, 5The Chinese University of Hong Kong, Hong Kong, China.

Background: Epstein-Barr virus (EBV) is associated with several cancers totaling 200,000 cases each year worldwide. Two viral proteins, EBNA1 and LMP2, are expressed in almost 
all cases and represent ideal immunotherapeutic targets. MVA-EBNA1/LMP2 is an attenuated poxvirus-based therapeutic cancer vaccine designed to boost CD8+ and CD4+ T-cell 
immunity to these EBV-encoded tumour antigens.
Methods: MVA-EBNA1/LMP2 was tested in two phase I dose escalation trials in patients with EBV-positive nasopharyngeal carcinoma (NPC) in remission or with low volume disease. 
Peripheral blood T-cell responses to EBV and control antigens were measured by interferon-gamma ELIspot and immune response quality was examined by flow cytometry.
Results. A total of 34 patients received MVA-EBNA1/LMP2 and no dose limiting toxicities occurred. Following vaccination, increased T-cell responses to EBNA1 and/or LMP2 were 
detected in 71% of patients with evidence of greater immunogenicity at higher vaccine doses. Changes in plasma EBV genome levels, a surrogate marker of tumour burden, were also 
observed for some patients with residual disease at time of vaccination. Flow cytometry data showed vaccination increased both the frequency and the immunologic quality of EBNA1 
and LMP2-specific T-cells.
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Conclusions. MVA-EBNA1/LMP2 is well tolerated and immunogenic in NPC patients treated with chemo/radiotherapy. In the UK a phase Ib trial to explore the potential for extended 
schedule vaccination has treated 22 NPC patients in remission or with current disease. In Hong Kong an ongoing phase II trial is examining clinical benefit in patients with active NPC. 
Scientific analysis of patient samples from both trials is in progress.

WS.D.11.6
Improved in vivo anti-tumor effects of IgA-Her2 antibodies through half-life extension and serum exposure enhancement by FcRn targeting

S. Meyer1, M. Nederend1, J. H. Jansen1, S. R. Jacobino1, J. Meeldijk1, N. Bovenschen1,2, T. Valerius3, R. Ubink4, P. Boross1, G. Rouwendal4, J. H. Leusen1; 
1Laboratory of Translational Immunology, UMC Utrecht, Utrecht, Netherlands, 2Department of Pathology, UMC Utrecht, Utrecht, Netherlands, 3Division of Stem Cell Transplantation and 
Immunotherapy, Department of Internal Medicine II, Christian-Albrechts-University, Kiel, Germany, 4Synthon Biopharmaceuticals BV, Nijmegen, Netherlands.

Introduction: Antibody therapy is a validated treatment approach for several malignancies. However, not all patients respond to IgG-mediated therapy and relapses can occur. IgA 
represents an alternative isotype for antibody (Ab) therapy that engages FcαRI expressing myeloid effector cells. IgA Abs have been shown to effectively kill tumor cells in vitro and 
in vivo. However, due to the short half-life of IgA in mice, daily injections are required to reach a comparable effect to IgG. IgA lacks a binding site for FcRn that regulates the half-life 
of IgG and albumin.Materials and Methods: We generated IgA Abs with the variable regions of the Her2-specific Ab trastuzumab. To extend IgA serum half-life, we added an albumin 
binding domain (ABD) to the heavy or light chain (HCABD/LCABD). Albumin binding was studied with ELISA (immobilized albumin) and HP-SEC (albumin in solution). Cytotoxicity by 
human PMNs was measured in a chromium release assay. PK studies were performed in SCID mice, and in vivo efficacy was assessed in a therapeutic A431-luc2-Her2 tumor model.
Results: Modified Abs were able to bind albumin from different species in vitro. Furthermore, tumor cell lysis of IgA-Her2-LCABD Abs in vitro was similar to unmodified IgA-Her2 Abs. 
PK studies revealed that the serum exposure and half-life of the modified IgA-Her2 Abs was extended. In a xenograft mouse model, the modified IgA1 Abs exhibited a significantly 
improved anti-tumor response compared to the unmodified Ab.Conclusion: Empowering IgA Abs with albumin-binding capacity results in functional Abs with an enhanced exposure 
and prolonged half-life.

WS.D.12 Immune Intervention in Autoimmune Diseases

WS.D.12.1
Inorganic-organic hybrid nanoparticles in the treatment of CNS autoimmune responses with glucocorticoids

E. Montes Cobos1, S. Ring1, J. Heck2, C. Feldmann2, F. Lühder3, H. M. Reichardt1; 
1Institute for Cellular and Molecular Immunology, University of Göttingen, Göttingen, Germany, 2Institute for Inorganic Chemistry, Karlsruhe Institute of Technology, Karlsruhe, Germany, 
3Institute for Multiple Sclerosis Research, Department of Neuroimmunology, Gemeinnützige Hetie-Stiftung and University Medical Centre Göttingen, Göttingen, Germany.

Introduction: Glucocorticoids (GC) are a mainstay in the treatment of acute relapses in multiple sclerosis (MS) patients. Nevertheless, due to the ubiquitous expression of the 
glucocorticoid receptor (GR), this therapy affects many cell types and is often accompanied by adverse effects. To improve specificity of GC action we tested a novel delivery system 
based on inorganic-organic hybrid nanoparticles.
Methods: The present study compares the anti-inflammatory effects of betamethasone nanoparticles (BNP) to those of free dexamethasone (Dex) in vitro and in vivo. Flow 
cytometry, RT-qPCR and ELISA were used to investigate induction of T cell apoptosis and the polarization of macrophages. Additionally, we induced experimental autoimmune 
encephalomyelitis (EAE) in knock-out mice lacking the GR either in T cells, myeloid cells or brain endothelial cells and evaluated the disease course after treatment with BNP.
Results: BNP showed a comparable biological activity as compared to Dex in vitro. However, when applied in vivo, BNP induced less T cell apoptosis than free Dex while retaining the 
anti-inflammatory activity on peritoneal macrophages. BNP efficiently ameliorated clinical symptoms of EAE in wild-type mice and mice lacking the GR in T cells or brain endothelial 
cells. In contrast, mice lacking the GR in myeloid cells were refractory to BNP therapy.
Conclusion: Our results indicate that CNS autoimmune responses can be efficiently treated with GC hybrid nanoparticles, and that the new delivery system greatly improves cell type 
specificity. Hence this strategy may help towards reducing the adverse effects of GC therapy and make it more tolerable for patients.

WS.D.12.2
A vascular targeting IL-4 immunocytokine synergizes with dexamethasone to support tolerogenic macrophages and expand functional regulatory T cells in a murine model of 
arthritis

J. Z. Kawalkowska1, T. Hemmerle2, F. Doll3, F. Pretto2, M. Matasci3, D. Neri3,4, R. O. Williams1; 
1University of Oxford, Oxford, United Kingdom, 2Philochem Zurich, Zurich, Switzerland, 3ETH Zurich, Zurich, Switzerland, 4Philogen SpA, SienA, Italy.

Rheumatoid arthritis (RA) is a chronic autoimmune disease which lacks durable remedies. F8-IL-4 is a recently developed immunocytokine which delivers IL-4 to sites of inflammation 
by targeting the neovasculature. We have previously reported that F8-IL-4, in combination with dexamethasone (Dex), provides a durable cure in mice with collagen-induced arthritis 
(CIA). Phase I clinical trials with F8-IL-4 are presently underway. Therefore the major objective of this study was to assess the effect of IL-4 and Dex on immune cells and thereby 
identify the mechanism of action. Arthritic CIA mice received F8-IL-4 alone, Dex alone or F8-IL-4 plus Dex for 10 days. Arthritic paws and serum samples were collected on days 10 and 
21.
F8-IL-4 monotherapy attenuated CIA and this was associated with increased TH2 and decreased TH17 cell numbers in arthritic paws. Similarly Dex had an anti-inflammatory effect 
associated with expanded Tregs. However, this therapeutic benefit was reversed in both monotherapy groups once treatment was stopped. On the other hand, combination therapy 
(F8-IL-4+Dex) lead to a more pronounced attenuation of inflammation. F8-IL-4+Dex mice had a further increase in Treg and macrophage numbers in the arthritic joint. Significant 
increases in IL-10 were also observed in the serum. More importantly, F8-IL-4+Dex treated mice were protected from arthritis reoccurrence post-therapy retraction. In conclusion, 
F8-IL-4+Dex has not only a significant effect on Treg numbers and increases the proportion of toleragenic M2 macrophages, combination therapy is a durable treatment for arthritis, 
by providing an environment for long-term stable Tregs and toleragenic macrophages.

WS.D.12.3
Selective depletion of citrullinated protein specific B cells in rheumatoid arthritis by an auto-epitope peptide and a killing peptide coupled together to the surface of 
biodegradable nanobeads

J. Pozsgay1, A. Magyar2, G. Gyulai3, F. Babos2, K. Uray2, B. Rojkovich4, F. Hudecz2,5, G. Nagy4, É. Kiss6, G. Sármay1; 
1Department of Immunology, Eotvos Lorand University, Budapest, Hungary, 2MTA-ELTE Research Group of Peptide Chemistry, Budapest, Hungary, 3Department of Organic Chemistry, 
Eotvos Lorand University, Budapest, Hungary, 4Department of Rheumatology, Polyclinic of the Hospitaller Brothers of St. John of God, Budapest, Hungary, 5Department of Organic 
Chemistry, Eötvös Loránd University, Budapest, Hungary, 6Department of Colloid Chemistry, Eötvös Loránd University, Budapest, Hungary.

Rheumatoid arthritis (RA) is a chronic autoimmune disease affecting 0.5-0.7 % of the population. Autoreactive B cells are crucial players in the pathogenesis of RA. Approximately 60% 
of patients have autoantibodies against citrullinated proteins (ACPA) having a direct pathogenic role in RA. Despite of the increasing number of biological therapies targeting B cells 
and inflammatory cytokines, current treatments do not prevent the underlying autoimmune response, and fail to induce sustainable remission; moreover, the transient depletion of B 
cells results in immunosuppression.
Therefore our aim was to develop a new therapeutic approach, to deplete selectively the autoreactive B cells producing ACPA.
We selected a citrullinated peptide (Fibrin β60-74Cit60,72,74) and have shown that it detects ACPA from the supernatant of cultured B cells from RA patients, suggesting that it is able 
to target autoreactive B cells via the BCR. We utilized the patients’ own complement system to invoke complement dependent cytotoxicity against autoreactive B cells. To this end we 
modified a complement activating peptide from the HIV1 gp120 protein. The complement components from sera, C3, C4 and C9 bound to the peptide-coated surface, indicating that 
the terminal membrane attack complex might be deposited when the peptide is directed to B cells. Therefore we coupled both the citrullinated fibrin epitope and the complement 
activating “killer epitope” peptides to biodegradable nanobeads.
We have shown that this bifunctional construct significantly reduced ACPA production of RA B cells in ex vivo culture by inducing complement dependent lysis of peptide specific 
autoreactive B cells.
Support: OTKA 80689,104928

WS.D.12.4
IL-35 maintains regulatory T cells phenotype to suppress autoimmune disease

K. Singh, J. Lindroos, E. Kadesjö, M. Hjört, M. Lundberg, D. Espes, P. Carlsson, S. Sandler, L. Thorvaldsson; 
Medical Cell Biology, Uppsala University, Uppsala, Sweden.

Regulatory T (Treg) cells suppress autoimmune and inflammatory responses. Surprisingly, we found that Treg cells were increased in two experimental murine models of autoimmune 
type 1 diabetes (T1D) whilst the mice were diabetic. However, the Treg cells showed a decreased expression of transcription factor Eos, accompanied by a decreased production of 
anti-inflammatory (IL-10, IL-35, TGF-β) and increased pro-inflammatory (IFN-γ, IL-2, IL-17) cytokines, indicating a phenotypic shift due to a decreased Eos expression. These results 
reveal a phenotypic shift possibly mediated by a decreased expression of Eos.
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IL-35 administration effectively both prevented development of, and reversed established T1D, seemingly by induction of Eos expression and IL-35 production, thus reversing the 
phenotypic shift of Treg cells. Furthermore, IL-35 treated mice had an increase number of insulin producing beta cells in pancreas. Moreover, circulating IL-35 levels were decreased in 
human T1D patients compared to healthy controls. These findings indicate that IL-35 maybe used to maintain the suppressive phenotype of Treg cells in order to treat T1D and other 
autoimmune diseases.

WS.D.12.5
Selective suppression of autoreactive B and T cells by chimeric molecules in a humanized mouse model of Autoimmune Diabetes

I. Manoylov1, N. Delcheva1, I. Atanassova2, A. Tchorbanov1; 
1The Stephan Angeloff Institute of Microbiology, Sofia, Bulgaria, 2SBALENG “Acad. I. Penchev”, Sofia, Bulgaria.

Introduction: Autoimmune Diabetes Mellitus (ADM) is characterized by B and T cell autoreactivity leading to generation of autoantibodies against a large array of self-antigens. 
GAD65, a membrane bound enzyme of pancreatic beta cells is the main autoantigen in ADM. The elimination of self-reactive B and/or T cells is a reasonable approach for effective 
therapy of diabetes. Complement receptor type 1 (CR1) on human B- and T-lymphocytes has a suppressive activity. We hypothesized that it may be possible to eliminate GAD65 - 
specific B cells from ADM patients by using chimeric molecules, that contain an anti-CR1 antibody, coupled to peptides comprising GAD65 B/T epitopes. These molecules are expected 
to bind selectively the anti-GAD65 specific B-cells by the co-crosslinking of the immunoglobulin receptors and CR1 and to deliver a suppressive signal.
Materials and Methods: Protein engineering, FACS, ELISA, ELISpot, Immunoblotting
Results: Two synthetic peptides (GAD65 epitopes), and anti-CD35 monoclonal antibody were used for the construction of two chimeras (DDC1 and DDC2). We performed in vitro 
analysis of the chimeras by using PBMCs from ADM patients. An inhibition of the proliferation of specific GAD65 autoantibody-producing cells was observed after incubation with the 
chimeric molecules. The co-culturing of PBMCs with the protein chimeras increased the percentage of apoptotic B-lymphocytes.
Conclusions: The constructed chimeric molecules bind GAD65 - specific B-lymphocytes and suppress selectively their proliferation and the production of anti-GAD65 IgG auto-
antibodies by co-crosslinking of the inhibitory CR1 and the BCR. This treatment presents a possible way to alter the autoimmune nature of these cells.

WS.D.12.6
Antigen-specific T cell deletion by erythrocyte-targeted antigens: memory of tolerance and induction of regulatory T cells

A. J. Grimm1, J. A. Hubbell1,2; 
1Institute of Bioengineering, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland, 2Institute for Molecular Engineering, University of Chicago, Chicago, IL, United States.

Introduction : Undesired immune response raised during autoimmunity or against protein therapeutics is currently silenced by immunosuppressive drugs. The systemic adverse 
effects of these agents push toward the development of a therapy that would affect the immune system in an antigen-specific manner. In that regard, we have recently demonstrated 
that targeting antigens to erythrocytes lead to antigen-specific CD4+ and CD8+ T cell deletion [Kontos et al. 2013], however mechanisms by which tolerance is established remain 
unclear. In this study, the role of PD1/PDL1 and CTLA4 signaling has been investigated, as well as induction of regulatory T cells and memory of tolerance in response to erythrocyte-
bound antigens.
Materials/methods: Antigens were engineered for erythrocyte-binding by chemical conjugation or recombinant fusion to erythrocyte-binding moieties. In vivo studies based on 
ovalbumin-specific T cells adoptive transfer and challenge models were carried out in C57BL6 mice. Role of PD1/PDL1 and CTLA4 was assessed using in vivo blocking antibodies. 
Tolerance was evaluated in blood, spleen and draining lymph nodes by flow cytometry and ELISA.
Results: Inhibition of PD1/PDL1 but not CTLA4 significantly reduced tolerance induction. Tolerance was shown to be maintained over time, as antigen specific T cells adoptively 
transferred one month following treatment were deleted and CD25+FOXP3+ T cells generated in response to erythrocytes-bound but not soluble antigens.
Conclusion: This study brings new insights regarding tolerance induction by erythrocyte-targeted antigens. One important aspect being generation of regulatory T cells which are 
known to play a key role in the maintenance of tolerance and in linked suppression.

WS.D.13 Immunotherapy of Infectious Diseases

WS.D.13.1
Activation of circulating platelets lead to the release of potent antiviral IgG

A. Assinger1,2, A. Tuiskunen Bäck3, A. Luik4, M. Salzmann2, S. Badrnya2, J. Kral2, W. Schrottmeier2, M. Karlsson4, M. N. Forsell4,3; 
1Department of Medicine, Karolinska Institutet, Stockholm, Sweden, 2Center of Pathology and Pharmacology, Medical University of Vienna, Vienna, Austria, 3Clinical Microbiology, Umeå, 
Sweden, 4Department of Microbiology Tumor and Cell biology, Karolinska Institutet, Stockholm, Sweden.

It has been shown that circulating platelets contain intracellular IgG that are released upon platelet activation. Platelet activation and subsequent clot formation is a well defined 
process to maintain vascular integrity upon tissue damage. However, platelets are also activated by an array of inflammatory stimuli, including antimicrobial infection. Therefore, we 
here hypothesized that platelet-activation represent a novel mechanism for innate-like delivery of antiviral IgG to sites of infection.
We demonstrate that human platelets can store and release anti-Influenza type A IgG and neutralizing anti-CMV IgG. Under conditions that mimic blood vessel flow, we show 
that platelets from anti-CMV IgG seropositive but not seronegative individuals were equally potent at inhibiting in vitro CMV-infection, as were anti-CMV IgG in plasma from the 
corresponding volume of blood.
We show that newly generated mouse platelets contain higher levels of intracellular IgG than older platelets shortly after a booster injection with a TD-antigen, whereas the level of 
IgG in megakaryocytes was similar. Interestingly, we did not find antigen-specific IgG in all platelets. This indicates that sequestration of IgG may occur in the microenvironment that 
is shared by platelet-producing megakaryocytes and Ig-producing plasma cells.
Collectively, our data connect a key player of the hemostatic system to IgG-mediated immune responses, and indicate that platelet activation represent a novel component for 
focused serological immunity.

WS.D.13.2
Evaluation of a novel passive immunotherapy approach targeting HMGB1 in the treatment of sepsis

N. E. Stevens1, C. K. Fraser2, M. J. Chapman3, T. R. Kuchel2, K. R. Diener4,1, J. D. Hayball5,1; 
1Experimental Therapeutics Laboratory, Sansom Institute, University of South Australia, Adelaide, Australia, 2Preclinical, Imaging and Research Laboratories, South Australian Health and 
Medical Research Institute, Adelaide, Australia, 3Department of Intensive Care Medicine, Royal Adelaide Hospital, Adelaide, Australia, 4Robinson Research Institute, School of Paediatrics 
and Reproductive Health, University of Adelaide, Adelaide, Australia, 5School of Medicine, University of Adelaide, Adelaide, Australia.

Sepsis is characterised by systemic inflammatory response syndrome (SIRS) triggered by infection from various pathogens which may benefit from passive immunotherapy during 
emergency care. Nuclear protein high-mobility group box 1 (HMGB1) has emerged as a key mediator in SIRS, where it acts as an alarmin signalling primarily through RAGE and TLR’s. 
HMGB1 may also play a role in secondary immunosuppression and nosocomial infection which is a significant cause of mortality in septic patients. These contrary roles of HMGB1 
have been linked to the redox status of two cysteine residues present on the A-box domain of the circulating protein.
From a clinical perspective, analysis of plasma samples taken from a cohort of adult septic patients revealed significantly higher levels of HMGB1 in non-survivors compared to 
survivors and healthy adults. To determine whether inhibition of HMGB1 could improve survival from sepsis, potent HMGB1-neutralising ovine polyclonal antibodies were generated 
following similar methodology to currently available critical care therapies. Administration of anti-HMGB1 antibodies to mice in preclinical models of sepsis confers a survival 
advantage in a murine endotoxin model, reduces morbidity and circulating proinflammatory cytokines in a caecal ligation and puncture peritonitis model, and significantly increases 
survival following a secondary infection of survivors in a two-hit model. Further studies will determine the long term immunological impact of elevated levels of HMGB1 and profile 
the redox status of circulating HMGB1 in collected preclinical and clinical samples. Together, these works will establish the validity of targeting HMGB1 by passive immunotherapy in 
sepsis.

WS.D.13.3
Identification of novel CD8+ T-cell epitopes from the human adenovirus to improve immunomonitoring and recruitment of antiviral T cells for adoptive immunotherapy

S. Tischer1,2, C. Bunse1,2, J. Lahrberg1, J. Kwoczek1, A. Heim1, R. Geyeregger3, R. Blasczyk1,2, B. Maecker-Kolhoff1,2, B. Eiz-Vesper1,2; 
1Hannover Medical School, Hannover, Germany, 2Integrated Research and Treatment Center (IFB-Tx), Hannover, Germany, 3Children’s Cancer Research Institute, Vienna, Austria.

Introduction: Adoptive transfer of adenovirus (ADV)-specific T cells offers an effective and non-toxic immunotherapeutic strategy to reduce or prevent clinical manifestation of ADV 
in haematopoietic stem cell transplant (HSCT) recipients. Identification of new immunogenic epitopes is of great importance to improve adoptive immunotherapy, because only few 
hexon-derived immunodominant epitopes have been identified so far.
Material and Methods: In this study, reverse immunology was used to map CD8+ T-cell epitopes from ADV proteins hexon, penton, fiber and E3 of clinical-relevant serotypes in 
frequent HLA alleles. 27 candidate peptides were synthesized to monitor ADV-specific T-cell responses in healthy donors (n=64) and ADV-infected patients after HSCT (n=26). T-cell 
phenotype, cytotoxicity and proliferative capacity in response to candidate peptide were verified by flow cytometry and EliSpot assay.
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Results: 6/27 candidate peptides derived from hexon (n=2) and penton (n=4) were identified as immunogenic. No specific T-cell responses were detectable for peptides derived from 
fiber and E3. Over 65% of donors had specific T cells against the peptides A*02_HexonTLL and A*01_PentonSTD, with the strongest effector T-cell responses compared to the other 
peptides, which was confirmed in ADV-infected patients. Interestingly, we found higher frequencies of A*01_PentonSTD-specific T cells in the early stage of ADV infection, whereas 
frequencies of A*02_HexonTLL-specific T cells increased in the late stages.
Conclusion: For the first time, penton-derived CD8+ T-cell epitopes were verified as immunogenic targets. Newly identified ADV epitopes allow improved risk assessment in HSCT 
recipients by accurate monitoring of ADV-specific T-cells and making adoptive immunotherapy applicable to a broader patient cohort.

WS.D.13.4
Adoptive T cell therapy for treatment of chronic hepatitis B

N. Böttinger1, K. Wisskirchen2, P. Knolle1, U. Protzer2; 
1Institute of Molecular Immunology, Technische Universität München, Munich, Germany, 2Institute of Virology, Technische Universität München / Helmholtz Zentrum München, Munich, 
Germany.

Introduction: With around 240 million chronically infected people worldwide, the Hepatitis B Virus (HBV) still causes a major public health problem. Current antiviral therapies can 
control viral replication but do not clear the infection. Thus, there is an urgent need for new effective therapies. Since a chronic course of infection is accompanied by a weak CD8 T 
cell response, a possible immunotherapeutic approach is the adoptive transfer of receptor-modified T cells. Successful therapy would require efficient targeting of infected cells and 
sustained effector functions of adoptively transferred T cells in vivo, which might be hampered by the suppressive liver microenvironment.
Methods: A chimeric antigen receptor recognizing HBV surface proteins (S-CAR) was designed and expressed in CD8 T cells of donor mice via retroviral transduction. After adoptive 
transfer, HBV-transgenic recipient mice were monitored for viral markers along with survival and functional properties of transferred T cells.
Results and conclusions: Adoptive transfer of S-CAR-modified T cells into HBV transgenic mice led to control of HBV replication within 2 weeks without the occurrence of severe 
side effects confirming the therapeutic potential of adoptive transfer of S-CAR transduced T cells in chronic HBV infection. Ex vivo analysis of S-CAR T cells, however, suggests that 
regulatory cues from the hepatic microenvironment act on S-CAR T cells and cause their functional inactivation and deletion through apoptosis. Rendering adoptively transferred 
S-CAR T cells non-responsive to such regulatory cues will be key to enhance the therapeutic efficacy of this promising immune intervention approach in chronic viral infection.

WS.D.13.5
G-CSF directly affects CD8+ cytotoxic T-cell characteristics resulting in impaired T cell functionality in hematopoietic stem cell donors

C. Bunse1,2, S. Tischer1,2, J. Lahrberg1, J. Kwoczek1, M. Oelke3, C. Figueiredo1, S. Thomas4, R. Blasczyk1,2, B. Eiz-Vesper1,2; 
1Hannover Medical School, Hannover, Germany, 2Integrated Research and Treatment Center (IFB-Tx), Hannover, Germany, 3Johns Hopkins School of Medicine, Baltimore, MD, United 
States, 4University Hospital of Regensburg, Regensburg, Germany.

Introduction: Adoptive T-cell therapies have become a powerful tool to complement impaired immune reconstitution in patients after hematopoietic stem cell transplantation (HSCT). 
If available, seropositive stem cell donors may serve as donor for antiviral T cells, but we and others recently showed that granulocyte-colony stimulating factor (G-CSF)-mobilization 
negatively affects T-cell function.
Material and Methods: CD8+ T cells were stimulated with artificial antigen-presenting cells loaded with the HLA-A*02:01-restricted CMVpp65 peptide (aAPCs) or anti-CD3/CD28 
beads. After in vitro and in vivo G-CSF treatment, CD8+ T-cell functionality was analyzed by expression of activation markers and miRNA expression profiles, secretion of effector 
molecules and phosphorylation analysis. To amplify the observed effects, G-CSF-receptor (G-CSFR) wild-type and isoform IV were overexpressed in CD8+ T cells.
Results: After G-CSF treatment, activation marker expression (CD25, CD38, CD57, CD69, CD137, HLA-DR) decreased by 12.30% (in vitro) and 40.02% (in vivo). Diminished T-cell 
activation was further indicated by reduced phosphorylation of ERK1/2 (17.76% reduction), Lck (75.73%) and CD3zeta (91.59%) in CD8+ T cells from in vivo G-CSF-treated donors, and 
by reduced miRNA-155 expression in in vitro treated CD8+ T cells. These findings were associated with impaired secretion of effector molecules such as IFN-γ (33% inhibition) and 
granzyme B (25%) and were confirmed in G-CSFR-transfected CD8+ T cells.
Conclusions: For the first time our results demonstrate that G-CSF treatment directly affects essential elements of T-cell activation leading to a reduced antiviral T-cell functionality. 
Thereby, this study may improve the T-cell donor selection process for patients needing antiviral T-cell therapy after HSCT.

WS.D.13.6
First-in-man treatment with polypeptide generated adenovirus-specific T cell lines

R. Geyeregger1, C. Freimueller1, J. Stemberger1, M. Artwohl1, V. Witt2, T. Lion1, G. Fischer3, A. Lawitschka2, J. Ritter4, M. Hummel4, W. Holter2, G. Fritsch1, S. Matthes-Leodolter2; 
1CCRI, Vienna, Austria, 2St Anna Children´s Hospital, Vienna, Austria, 3Blood Group Serology and Transfusion Medicine, Vienna, Austria, 4Institute of Pathology, Berlin, Germany.

Adoptive immunotherapy against viral infections is a promising treatment option for patients after hematopoietic stem cell transplantation. However, the generation of virus-specific 
T-cells is either cost-intensive or time-consuming or requires large volumes of fresh blood which lead to a substantial delay before therapy could be administered. We developed 
the first GMP-compliant protocol to generate donor-derived adenovirus (HAdV)-, cytomegalovirus- and Epstein-Barr virus-specific T-cell lines (TCLs) within 12 days by the use of 
overlapping poypeptides derived from different viruses in combination with IL-15. The phenotypic and functional characterization of expanded TCLs was analyzed via MHC-class-I-
multimers, an IFN-g ELISpot assay and a flow cytometry-based cytotoxicity assay. After 12 days, virus-specific TCLs showed highly specific activity against the appropriate antigens 
(mean 662 spot forming cells/10E5 cells) and low or even absent alloreactivity. Furthermore, two patients - after haploidentical HSCT with HAdV viremia displaying rising viral loads 
despite treatment with cidofovir - received 1x10E4 donor-derived HAdV-specific TCLs per kg body weight. In both patients, HAdV-specific T-cells could be detected by IFN-γ-ELISpot 
30 and 22 days post infusion and resulted in complete clearance or >1.5 log reduction of viral load within 15 and 18 days, respectively. In summary, we report the first-in-man use of 
short-term polypeptide-generated HAdV-specific GMP-compliant T-cells, with a clinical outcome comparable to other more cost- and time-intensive protocols. To examine clinical and 
immunologic effects in a larger patient cohort, a clinical phase I/II study (EudraCT no. 2013-002492-17) has been initiated.

WS.E.02 Metabolism & Immunity

WS.E.02.1
Superoxide dismutase 1 protects from type I interferon-driven oxidative damage in viral hepatitis

A. Bhattacharya*1, A. N. Hegazy*2,3,4, N. Deigendesch**5, L. Kosack**1, J. Cupovic6, R. K. Kandasamy1, A. Hildebrandt1, D. Merkler7, A. A. Kühl8, B. Vilagos1, C. Schliehe1, I. Panse2, K. 
Khamina1, H. Baazim1, I. Arnold4, L. Flatz6, H. C. Xu9, P. A. Lang9,10, A. Aderem11, A. Takaoka12, G. Superti-Furga1, J. Colinge1, B. Ludewig6, M. Löhning†2,3, A. Bergthaler †1; 
1CeMM Research Center for Molecular Medicine, Vienna, Austria, 2Experimental Immunology, Department of Rheumatology and Clinical Immunology, Charité–University Medicine, Berlin, 
Germany, 3German Rheumatism Research Center (DRFZ), Berlin, Germany, 4Translational Gastroenterology Unit, Experimental Medicine Division Nuffield Dept of Clinical Medicine, 
University of Oxford, John Radcliffe Hospital, Oxford, United Kingdom, 5Max Planck Institute for Infection Biology, Berlin, Germany, 6Institute of Immunobiology, Cantonal Hospital St. 
Gallen, St. Gallen, Switzerland, 7Department of Pathology and Immunology, University of Geneva, Geneva, Switzerland, 8Department of Medicine I for Gastroenterology, Infectious Disease 
and Rheumatology, Berlin, Germany, 9Department of Gastroenterology, Heinrich-Heine-University, Düsseldorf, Germany, 10Department of Molecular Medicine II, Heinrich Heine University, 
Düsseldorf, Germany, 11Seattle Biomedical Research Institute, Seattle, WA, United States, 12Division of Signaling in Cancer and Immunology, Institute for Genetic Medicine, Hokkaido 
University, Sapporo, Japan.

Tissue damage caused by viral hepatitis is a major cause of morbidity and mortality worldwide. It is driven by poorly understood processes involving immunological and metabolic 
crosstalk.
Using a mouse model of viral hepatitis, we identified virus-induced early transcriptional changes in the redox pathways including downregulation of superoxide dismutase 1 (Sod1) 
in the liver. Sod1-/- mice exhibited increased inflammation and aggravated liver damage upon viral infection, which was independent of T and NK cells and could be ameliorated by 
antioxidant treatment. Type I interferon (IFN-I) led to a downregulation of Sod1 and caused oxidative liver damage in Sod1-/- and wildtype mice. Genetic and pharmacological ablation 
of the IFN-I signaling pathway protected against virus-induced liver damage.
These results delineate IFN-I driven oxidative stress as a key mediator of virus-induced liver damage and describe a novel mechanism of innate immunity-driven pathology, linking 
IFN-I signaling with antioxidant host defense and infection-associated tissue damage.
A.Bh. is supported by a DOC fellowship of the Austrian Academy of Sciences. A.N.H. and R.K.K. were supported by EMBO long-term fellowships (ALTF 116-2012 and ALTF 314-2012). 
A.H. was supported by the German Academic Exchange Service (DAAD). C.S. was supported by the Postdoc-Program of DAAD. G.S.-F. was supported by the ERC advanced grant 
i-FIVE. M.L. was supported by the German Federal Ministry of Education and Research (BMBF, T-Sys), the German Research Foundation and the Volkswagen Foundation (Lichtenberg 
program). A.Be. was supported by the Austrian Academy of Sciences and by a stand-alone grant #23991 of the Austrian Science Foundation (FWF).
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WS.E.02.2
Metabolic requirements for γδ cell development

S. Martin, N. Sumaria, D. J. Pennington; 
Blizard Institute, London, United Kingdom.

Introduction: Gammadelta (γδ) T cells unusually express features of the innate and adaptive immune systems, providing anti-pathogen and anti-tumour responses in a rapid yet 
antigen receptor-driven manner. However, their generation in the thymus remains unclear, particularly the mechanisms that underpin the differential development of γδ T cells 
that secrete either IL-17A or IFN-γ. The rapidly developing field of immunometabolism has provided significant evidence that metabolism underpins the growth, proliferation and 
functionality of αβ T cells. With this newly evolving field in mind, this project investigates the metabolic requirements for the development on γδ T cells.
Materials & Methods: We used foetal thymic organ culture (FTOC) to analyse the development of IL-17A-secreting and IFN-γ-secreting γδ T cells under different metabolic conditions; 
for example by using the metabolic inhibitors rapamycin, 2-deoxyglucose and metformin. γδ T cell subsets were assessed using a new flow cytometry gating strategy that was 
recently established in the lab.
Results & Conclusion: IFN-γ-secreting γδ T cells appear to rely heavily on glycolysis during development as both rapamycin and 2-deoxyglucose significantly impaired their generation. 
By contrast, IL-17A-secreting γδ T cells were largely unaffected. Instead, IL-17A-secreting γδ T cell number was decreased in the presence of an inhibitor of oxidative phosphorylation. 
These observations suggest that different modes of energy production differentially affect the development of γδ T subsets with distinct cytokine-secreting potentials.

WS.E.02.3
Immunological recognition of dietary proteins are required for intestinal development and barrier function

S. Hartmann1, A. Visekruna1, H. Mollenkopf2, K. Rajalingam3, U. Steinhoff1; 
1Institute for Microbiology and Hospital Hygiene, Marburg, Germany, 2Max-Planck Institute for Infection Biology, Berlin, Germany, 3Institute for Immunology, Mainz, Germany.

Introduction: The aim was to investigate the impact of food proteins on intestinal homeostasis and immune recognition under physiological conditions.
Material and Methods: We compared mice fed a conventional diet with animals raised on an amino acid containing diet (FAF). We analysed intestinal and non-intestinal immune 
compartments for diet-specific immune reactivity, compared the gene expression profile and investigated the influence of proteins on barrier integrity.
Results: FAF animals gained normal body weight and had litter sizes comparable to mice with a conventional diet. Dietary proteins induced an activated, CD4+CD44+Helios+ T cell 
population, predominantly in Peyer´s patches (PP). These cells are distinct from Foxp3+regulatory T cells and are microbiota-independent. Diet-reactive T lymphocytes remained 
innocuous through equilibrium between activation and apoptosis. Macrophage-mediated uptake of apoptotic T cells from PP, but not from other tissues, resulted in strong IL-10 
expression. In contrast, replacement of dietary proteins by amino acids resulted in low numbers of activated and apoptotic CD4+CD44+Helios+ T cells together with reduced amounts 
of IL-10 and downregulation of genes involved in intestinal integrity such as trefoil factors and gastrokines.
Conclusion: Dietary protein are essential for the maintenance of intestinal homeostasis through controlling the transcription of pro-and anti-inflammatory genes and by regulating 
activation

WS.E.02.4
Macrophages rearrange the mitochondrial electron transport chain upon sensing live bacteria

J. Garaude1,2, R. Acín-Pérez1, S. Martínez-Cano1, M. Ugolini3, E. Nistal-Villán4, S. Hervás-Stubbs4, L. E. Sander3, J. A. Enríquez1, D. Sancho1; 
1CNIC, Madrid, Spain, 2IRMB, Montpellier, France, 3Charité Hospital Berlin, Berlin, Germany, 4CIMA, Pamplona, Spain.

The mitochondrial electron transport chain (mETC) is a catabolic endpoint whose adaptations accompany fuel source fluctuations, stress responses or innate immune signals to 
ensure optimum cellular functions. Macrophages tightly scale their core metabolism upon activation by innate immune receptors, but the precise regulation of mETC plasticity by 
pathogen sensing is currently unknown. Here we show that innate recognition of live bacteria by macrophages triggers the re-organization of mETC super-complexes (SCs). SCs that 
contain complex I (CI) and form the respirasome are decreased, which is associated with reduced CI activity and CI-mediated synthesis of ATP. In contrast, complex II (CII) activity is 
enhanced, promoting succinate oxidation to drive oxidative phosphorylation. Chemical inhibition of CII impairs macrophage activation and bactericidal activity in vitro and in vivo. 
The Src-family tyrosine-kinase Fgr controls CII-activity induction and mediates mETC adaptations upon bacteria recognition. Notably, heat-killed E.coli do not trigger mETC re-
organization and induction of CII activity on macrophages. In line with this, both bacterial RNA, which signifies bacterial viability, and the RNA-mimicking Toll-like receptor (TLR)-3 
ligand polyinosinic:polycytidylic acid [poly(I:C)] induce CII activity. Consistently, macrophages deficient for the TLR adaptors TIR-domain-containing adapter-inducing interferon-β 
(TRIF) and myeloid differentiation primary response 88 (MyD88) are unable to re-organize the mETC or to induce CII activity. We thus identify TLR-mediated mETC adaptations as an 
early immune-metabolic checkpoint that potentially scales innate immune responses during bacterial infection.
Funding: CNIC, Spanish SAF-2013-42920R, European ERC-2010-StG 260414, Marie Curie CIG-332881 and French La Ligue Contre le Cancer #CG/59-2013

WS.E.02.5
Placental heme oxigenase 1 expression promotes immune adaptation to pregnancy and fetal growth in mice

M. E. Solano, M. K. Kowal, G. E. O’Rourke, R. Barikbin, K. Karimi, P. C. Arck; 
University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Maternal immune tolerance to fetal semi-allogeneic antigens is required to sustain fetal development, i.e. by promoting an adequate implantation and placentation. The placenta 
mediates the nutrient and gas exchange between mother and fetus. Thus, placental insufficiency is often associated to intrauterine growth restriction. The enzyme heme oxygenase 
(HMOX)-1 is highly expressed in the placenta and is involved in its vascularization. HMOX-1 plays also a regulatory role in inflammatory processes, i.e. by modulating CD8+T cell 
function. Hereby, we aimed to examine whether altered placental HMOX-1 expression in mice affects fetal development through an impaired maternal immune adaptation to 
pregnancy.
BALB/c HMOX-1+/- x HMOX-1+/- and wild type (wt) pregnancies were analyzed on gestation day (gd) 16.5. HMOX-1-/- implantations exhibited decreased fetal weight and 
placental vascularization, as observed in histological placental tissue sections, than their litter-mates wt controls in HMOX-1+/- pregnancies. Further, flow cytometric analysis 
revealed decreased frequencies of CD8+CD122+T cells in uterus-draining lymph nodes in HMOX-1+/- dams when compared to HMOX-1+/+ dams. In non-pregnant females, cobalt 
protoporphyrin induced HMOX-1 resulted in increased CD8+CD122+T cells in uterus-draining lymph nodes. Adoptive transfer of HMOX-1+/+ CD8+CD122+T cells to HMOX-1+/- dams 
alleviated the fetal growth restriction in HMOX-1-/- implantations and improved the placental vascularization when compared to PBS injected dams.
We conclude that reduced HMOX-1 expression in mutant mice results in impaired immune adaptation to pregnancy characterized by decreased CD8+CD122+T cells, altered placental 
function and signs for intrauterine growth restriction. To prevent these effects pharmacological interventions could target HMOX-1 to modulate immune tolerance during pregnancy.

WS.E.02.6
Immunometabolic phenotype of prototypical Th1- and Th2-type mouse strains

N. Pejnovic1,2, N. Jovicic1,3, I. Jeftic1,2, I. Jovanovic1, G. Radosavljevic1, N. Arsenijevic1, M. L. Lukic1; 
1Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia, 2Institute of Pathophysiology, Faculty of Medical Sciences, 
University of Kragujevac, Kragujevac, Serbia, 3Institute of Histology, Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia.

Introduction: Immune reactivity plays an important role in obesity-associated metabolic disorders. We investigated immunometabolic differences in C57Bl/6 and BALB/c mice, the 
prototypical Th1 and Th2 mouse strains.
Materials and Methods: Male 8-week old C57Bl/6 and BALB/c mice were placed on high-fat diet (HFD, 60% kcal fat) or chow (10% kcal fat) for 24 weeks and histological, 
immunophenotypic and gene expression analyses were performed.
Results: Chow-fed BALB/c mice had higher body weight and weight gain, lower glycemia, more pronounced liver steatosis, but lower inflammation and collagen deposition in liver 
than C57Bl/6 mice. In response to HFD C57Bl/6 mice exhibited higher weight gain, glycemia, HbA1c and liver glycogen content, increased amount of visceral adipose tissue (VAT) and 
number of VAT associated CD11c+ dendritic cells (DCs), F4/80+ macrophages and CD3+CXCR3+ T cells than BALB/c mice. Livers of HFD-fed C57Bl/6 mice contained more numerous 
myeloid DCs, proinflammatory CD11b+Ly6Chigh monocytes/macrophages, CD8+ T lymphocytes and higher levels of TNF-α, IL-6 and IFN-γ compared with BALB/c mice. In contrast to 
C57Bl/6 mice, HFD in BALB/c mice induced marked liver steatosis and increased hepatic LXRα and PPARγ. In C57Bl/6 mice HFD induced liver fibrosis and increased hepatic procollagen 
1α and TGF-β mRNA, and IL-33, IL-13 and TGF-β levels in liver homogenates, whereas BALB/c mice had scarce collagen deposition in liver.
Conclusion: We show inherent immunometabolic differences in C57Bl/6 and BALB/c mice, Th1- and Th2-dominant strains on standard and high-fat nutrition. Differential 
immunometabolic characteristics across different mouse strains need to be considered in studies of metabolic disorders.
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JOINT SYMPOSIA

JS.08 Mechanisms in Allergy (jointly with WAO)

JS.08.1
The Epithelium as a key regulator of barrier defense and immune regulation in allergic airway disease

R. Pawankar; 
Dept. of Pediatrics, Nippon Medical School, Tokyo, Japan.

Conventionally, airway epithelial cells that are the first line of defense against external antigens were thought to serve as just a mucosal barrier to protect against exposures to 
potentially harmful inhaled substances and microbial pathogens. However, it is now clear that airway epithelial cells also play crucial roles in the development of and in augmenting 
airway inflammation and remodeling.
Activation of epithelial cells by allergens, viruses, bacteria or cytokines/ chemokines induces upregulation of inflammatory mediators and cell surface receptors leading to 
inflammatory changes in the target organ, opening up of the tight junctions, recruitment of immune cells and perpetuation of airway inflammatory diseases such as rhinitis, 
rhinosinusitis or asthma. Newly identified epithelial-derived cytokines, including thymic stromal lymphopoietin (TSLP), IL-33 IL-25 and BAFF, help to shape the migration and 
maturation of dendritic cells, local accumulation and activation of Th2 responses and B cell immunoglobulin production. A genetic variant in the region of the TSLP gene is associated 
with the phenotypes of asthma and airway hyperresponsiveness.
Epithelial cells express HLA-DR, CD86 and FcεRI and can serve as antigen presenting cells. They play a role in the recruitment of mast cells into the nasal epithelium and via the Toll 
like receptors also in innate immunity.
In asthma, subepithelial fibrosis component of airway remodeling is mediated through induction of transforming growth factor-beta1 (TGF-beta 1) with consequent activation of 
myofibroblasts to produce extracellular matrix proteins. RANTES and IL-8 from epithelial cells cause airway smooth muscle cell migration and play a role in airway remodeling in 
asthma.
Epithelial cells express pattern recognition receptors that detect environmental stimuli and secrete endogenous danger signals, thereby activating dendritic cells and bridging innate 
and adaptive immunity. Thus epithelial cells are now known to play an integral role in barrier defense and in the initiation and progression of allergic airway inflammation. Novel 
biologics targeting epithelial cells may prove useful in the treatment of airway diseases.

JS.08.3
The role of oxidative stress in allergic sensitization

L. Utsch1, C. Folisi1, J. H. Akkerdaas1, A. Logiantara1, M. A. van de Pol1, J. S. van der Zee2, E. J. M. Krop3, R. Lutter1, R. van Ree4, L. S. van Rijt1; 
1AMC, Amsterdam, Netherlands, 2OLVG, Amsterdam, Netherlands, 3IRAS, Utrecht, Netherlands, 4Netherlands.

Allergies arise from aberrant Th2 responses to allergens. The processes involved in the genesis of allergic sensitization remain elusive. Some allergens such as derived from house dust 
mites, have proteolytic activity which can induce oxidative stress in vivo. A reduced capacity of the host to control oxidative stress might prime for allergic sensitization.
Two different strains of mice were compared for their anti-oxidant and immune response to HDM. Protease activity of the HDM extract was reduced to investigate its role in oxidative 
stress induction in the airways and whether this induction could determine allergic sensitization and inflammation. The role of oxidative stress in allergic sensitization was also 
investigated in humans. An occupational cohort of animal workers was followed for development of sensitization to rodent urinary proteins. Levels of oxidative stress in serum and 
anti-oxidant responses by PBMCs were determined.
Susceptibility to allergic sensitization to mite allergens in mice was highly dependent on host genetic background and was associated with oxidative stress in the lungs before allergen 
exposure and poor anti-oxidant response after allergen exposure. Reduction of mite protease activity limited its capacity to induce oxidative stress and allergic inflammation in mice. 
We showed that also in human subjects, oxidative stress before allergen exposure and poor anti-oxidant responses were associated with predisposition to occupational allergy.
Our study indicates that oxidative stress condition before allergen exposure due to an inadequate anti-oxidant response primes for allergic Th2 responses.

JS.09 Newborn Screening for Immunodeficiency (jointly with ESID)

JS.09.1
NBS for SCID - Why is it so important

B. Gaspar; 
UCL Institute of Child Health, London, United Kingdom.

Severe combined immunodeficiency (SCID) is the most severe form of inherited primary immunodeficiency and is a paediatric emergency. Delay in recognising and detecting SCID 
can have fatal consequences and also reduces the chances of a successful haematopoietic stem cell transplant (HSCT). Screening for SCID at birth would prevent children from dying 
before HSCT can be attempted and would increase the success of HSCT. There is strong evidence to show that SCID fulfills the internationally-established criteria for a condition to be 
screened for at birth. There is also a test (the T-cell receptor excision circle (TREC) assay) that is now being successfully used in an increasing number of US states to screen for SCID in 
routine newborn Guthrie samples. Concerted lobbying efforts have highlighted the need for newborn screening (NBS) for SCID, and its implementation is being discussed in Europe 
both at EU and individual country level, but as yet there is no global mandate to screen for this rare and frequently lethal condition. This lecture summarizes the current evidence for, 
and the success of SCID NBS, together with a review of the practical aspects of SCID testing and the arguments in favour of adding SCID to the conditions screened for at birth.

JS.09.3
The European experience with NBS for SCID so far

M. Audrain; 
Laboratoire d’Immunologie - Centre Hospitalier Universitaire, Nantes, France.

SCID meets the criteria for newborn screening (NBS) as it is an important health problem (fatal within the first year without treatment), diagnosis and treatment are available, it can 
be recognized at a latent pre-symptomatic stage and the natural history is well understood. Furthermore, the survival rate is increased for those treated with HSCT in the first 3,5 
months of life.
In 2005, Chan and Puck showed that TRECs were undetectable in SCID patients, reflecting absence or low production of T-cells. The TREC assay is easily adapted to NBS using the 
same DBS card collected for the other screening. Results are expressed as the number of TRECs copies/µl of blood.
SCID is part of the core Recommended Uniform Screening Panel (RUSP) since 2010 and in 2015, 2/3 newborn is tested in US.
In Europe, some countries have conducted or are conducting pilot studies, 2 countries have just begun to implement SCID screening, and 2 other countries are waiting for 
implementation.
In France, we have begun a national multicenter pilot project including 200 000 newborns (funding from the French Ministry of Health). The aim is 1) to show that with NBS the 
children receiving a positive diagnosis could benefit from early treatment, and a better survival rate, 2) to compare the cost of the test and early treatment with no test and the cost of 
late treatment.
The study is performed alongside the existing newborn screening, with information and written consent of the parents. Final results are expected for 2018.



430 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ednesday

1st EFIS PRESIDENT’S SYMPOSIUM

EP.01 On NK Cells and NK Cell-based Therapy of Leukemias

EP.01.2
On Innate Lymphoid cell signature, plasticity and redundancy

E. Vivier1,2, S. Ugolini1; 
1Centre d’Immunologie de Marseille-Luminy, Marseille, France, 2Immunologie, Hôpital de la Conception, Assistance Publique – Hôpitaux de Marseille, Marseille, France.

ILCs are a new type of lymphocyte, and their study is an emerging field in immunology that is having a major effect on our understanding of immune responses. However, much 
remains to be understood regarding the role of ILCs in humans and mice, particularly given the diversity of ILCs, which adds to the complexity of their analysis. ILCs can be classified 
into cytotoxic ILCs, such as NK cells, and helper-like ILCs, such as the ILC1, ILC2 and ILC3 subsets. The study of ILC2 cells has progressed considerably in recent years, due particularly 
to the development of mouse models selectively targeting these cells, such as RORalpha-deficient mice. By contrast, much remains unknown about the respective roles of NK, ILC1 
and ILC3 cells. NK cells, ILC1 and NCR+ILC3 are known to express NKp46 in humans and mice. We will present here recent findings on the transcriptomic signature of NKp46+ ILCs, on 
their plasticity as well as on their role in natura.

WOMEN IN IMMUNOLOGY

WO.01 She is a Genius

WO.01.3
Why have we missed the female genius?

F. Papillon; 
Scientifilms, Paris, France.

Women in history, and namely in the history of science, played a very minor role. This is directly related to the status of women during centuries, especially in monotheist societies. 
But some of them are notable exceptions, from Hypathia of Alexandria (4th century AD) to Rosalind Franklin in the 20th century - and even more recently of course. Why so few 
women were able to make history ? Why and how some of them finally succeeded ? Above all, what did it cost to them ? And did men really recognize their contribution to science ? 
What should be done to change this situation ? All these issues will be adressed in the talk.

POSTER SESSIONS

P.A.20 Dynamics of T Cell Activation and Contraction - Part 1

P.A.20.01
Adrenomedullin reduces the release of interleukin 6 from thymic epithelial cells by interacting with the canonical NF-kB pathway

G. Paliuri1, G. Castellani1, G. Orso2, S. Bova1, S. De Martin1; 
1University of Padova, Dept. of Pharmaceutical and Pharmacological Sciences, Padova, Italy, 2Eugenio Medea Scientific Institute, Conegliano (TV), Italy.

Introduction: The maturation of T cells takes place in discrete regions of the thymus and relies on the interaction of thymocytes with thymic epithelial cells (TECs). The generation 
of a specific T cell subset is determined by numerous intracellular signalling networks, such as the NF-kB pathway and the genes under its transcriptional control (e.g. IL-6). 
Adrenomedullin (ADM) and its receptor are expressed in human TECs, and ADM is known to regulate inflammatory responses in central nervous system. The aim of this work is to 
verify the effect of ADM on the LPS-induced release of IL-6 by TECs, and to analyze the involvement of the NF-kB signalling pathway.
Methods: IL-6 release from TECs was measured by means of an ELISA kit. The expression of the proteins belonging to the NF-kB family (p50, p65 and IkBα) were evaluated by means 
of immunofluorescence coupled with confocal microscopy.
Results: ADM pretreatment significantly reduces LPS-induced release of IL-6 by TECs (p<0.001). A significant reduction in the expression of p65 was evident after ADM-pretreatment, 
whereas no effect was observed on the expression of p50. The expression of IkBα, which inhibits nuclear translocation, was 2-fold increased (p<0.001) by ADM-pretreatment.
Conslusions: ADM reduces the release of IL-6 from TECs, by downregulating p65 and upregulating IkBα, which are involved in the canonical NF-kB signalling pathway. Since each 
transcription factor has a distinct role in T cell maturation and function, we can postulate that thymic ADM is involved only in the regulation of p65-dependent events.

P.A.20.02
miR-183/96 promotes AKT expression and proliferation upon activation of CD4+ T cells

J. Thiel, C. Alter, A. M. Westendorf, J. Buer, W. Hansen; 
University Hospital Essen, Medical Microbiology, Essen, Germany.

MicroRNAs (miRNAs) are small non-coding transcripts that regulate gene expression by binding to the 3`UTR of target mRNAs which leads to translational inhibition or mRNA 
degradation. By abrogation of miRNA processing the importance of miRNAs was demonstrated for T cell biology. However, which specific miRNAs are involved in the regulation of 
CD4+ T cell function still remains elusive.
Our recent work provides evidence that miRNA-183 and miR-96 are involved in the regulation of CD4+ T cell responses. Real-time PCR analysis revealed the up-regulation of both 
miRNAs in murine and human CD4+ T cells upon stimulation in vitro. Furthermore, over-expression of miR-183/96 in CD4+ T cells by retroviral gene transfer resulted in less EGR-1 
expression, increased AKT expression and phosphorylation, elevated proliferative activity and increased CD69 expression in vitro. Adoptive transfer of antigen-specific miRNA-183/96 
transduced T cells elicited a more severe autoimmune response in a murine diabetes model in vivo.
Overall results from this study show that miR-183/96 modulate intracellular signaling in activated T cells and thereby are involved in regulation of T cell response.

P.A.20.03
The role of Lymphocyte-specific protein tyrosine kinase Lck in the process of T-cell-activation

C. Bonstingl, H. Stockinger; 
Institute for Hygiene and Applied Immunology, Vienna, Austria.

It is well known that lymphocyte-specific protein tyrosine kinase (Lck) plays a major role in the process of T-cell activation by antigen-presenting cells (APC). Upon activation, 
Lck phosphorylates the CD3 chains of the T cell antigen receptor (TCR) and in addition zeta-protein-associated protein kinase (ZAP-70), which powers on several proteins most 
importantly PI3K and phospholipase C (PLC). The activation of these molecules leads to the opening of endoplasmic reticulum- and membrane-bound Ca2+-channels and thereby 
changes the gene expression pattern to transform T-cells into an activated state. Nevertheless, how exactly the mechanism behind Lck and T-cell activation functions is still not 
entirely well-understood and therefore aim of this project. Of special interest is the context of how lipid-drugs such as statins and unsaturated fatty acids affect T-cell membrane 
composition and Lck activation. This would be equally interesting as relevant for cardiovascular disease treatment and tumor progression.

P.A.20.04
T cell activation is centrally regulated by microRNA 155

E. Goncalves Alves1, V. Saferding1, A. Puchner1, R. Benson2, M. Kurowska-Stolarska2, J. Brewer3, C. Schliehe4, A. Bergthaler4, J. Smolen1, K. Redlich1, S. Blüml1; 
1Department of Rheumatology- Medical University of Vienna, Vienna, Austria, 2Institute of Infection, Immunity & Inflammation-University of Glasgow, Glasgow, United Kingdom, 3Institute 
of Infection, Immunity & Inflammation, University of Glasgow, Glasgow, United Kingdom, 4CeMM - Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria.

MicroRNA-155 (miR-155) is mainly known to as an oncogene; however this miRNA was also found to play and important role in the immune system, and to be up-regulated in 
several autoimmune diseases. It was demonstrated that miR-155 is essential for the development of experimental autoimmune diseases, such as collagen induced arthritis (CIA) and 
experimental autoimmune encephalomyelitis (EAE), and plays a part in the generation of auto-reactive T and B cells. It is not know which mechanism is the most important for this 
lack of auto-reactivity, and thus our goal is to comprehend the role that miR-155 plays autoimmunity.
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We demonstrate that antigen presenting cells (APC) lacking miR-155 have similar expression levels of co-stimulatory molecules or MHCII after in vivo and in vitro stimulation, when 
compared to wild-type APCs. Production of pro-inflammatory cytokines (such as IL-12p40 and IL-6) after in vivo LPS stimulation was similar between miR-155-/- and wild-type 
mice. In addition, the T cell stimulatory capacity of wild-type and miR-155-/- BMDCs was identical in vitro and in vivo. In contrast, miR-155 deficient T cells showed severely impaired 
proliferation upon stimulation with antigen presenting cells in vitro as well as in vivo. In the hTNF innate immunity dependent arthritis model we saw no difference in the development 
of the disease between miR-155-/- and wild-type mice.
Although miR-155 has a limited role in innate immunity, especially in an innate immunity dependent arthritis model, miR-155 plays an important role in the adaptive immune system, 
particularly in T cell activation.

P.A.20.05
Live Fast, Die Young: Urokinase receptor expressing T cells are adherent, hyper-reactive & undergo activation induced cell death

A. Zwirzitz1, K. Pfisterer1, V. Leksa2, A. Elbe-Bürger3, H. Stockinger1; 
1Institute for Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria, 2Laboratory of Molecular Immunology, Institute of Molecular Biology, Academy of Sciences, 
Bratislava, Slovakia, 3Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology,, Medical University of Vienna, Vienna, Austria.

T cell activation and migration of T cells are two central processes in adaptive immunity. We are interested in the urokinase receptor (uPAR, CD87), which equips T cells with features 
important in both of them. uPAR is widely recognized as a mediator of fibrinolysis, cell adhesion, migration and extracellular matrix (ECM) degradation. It is hardly expressed on 
the surface of resting human peripheral T lymphocytes, however, it appears upon activation (Nykjaer et al 1994). Furthermore, there is evidence that it is important in T lymphocyte 
migration to sites of infection (Gyetko et al 2001) and also to tumors (Edwards et al 2006). Yet, detailed molecular signaling mechanisms in T cells as well as uPAR’s role in aspects 
apart from migration have so far not been investigated. We therefore examine uPAR’s function in T cell activation and further scrutinize its role in T cell migration in more detail. We 
found that T cells overexpressing uPAR change their phenotype from suspension to adherent cells because of strong adhesion to the ECM component vitronectin. In addition, these 
cells display an elevated response to T cell receptor stimulation as measured by calcium mobilization and IL-2 production. However, this hyper-reactivity of uPAR overexpressing T 
cells ultimately leads to activation-induced cell death, which can be inhibited by mAbs that block the interaction of uPAR with its natural ligands urokinase and vitronectin. Thereby 
the lifespan of reactive T cells destined to undergo apoptosis could be prolonged, which might be of use in therapeutic interventions.

P.A.20.06
The BMP pathway participates in human naive CD4+ T cell activation and homeostasis

V. G. Martinez, R. Sacedón, L. Hidalgo, L. M. Fernández-Sevilla, A. Vicente, A. Varas; 
Complutense University of Madrid, Madrid, Spain.

Bone Morphogenetic Proteins (BMPs) form a group of secreted factors that belongs to the TGF-beta superfamily. Among different roles in a number of immune cell types, BMPs are 
known to regulate T cell development within the thymus, although the role of BMP signaling in human mature T cells remains elusive. In this study, we demonstrate that canonical 
BMP signaling is necessary during two critical events that regulate the size and function of human naive CD4+ T cell population: activation and homeostasis. Upon stimulation via TCR, 
naive CD4+ T cells upregulate the expression of BMP ligands triggering canonical BMP signaling in CD25+ cells. Blockade of BMP signaling severely impairs CD4+ T cell proliferation 
after activation mainly through regulation of IL-2, since the addition of this cytokine recuperates normal T cell expansion after inhibition of BMP signaling. Similarly, activation 
of canonical BMP pathway is required for both the maintenance of cell survival and the homeostatic proliferation induced by IL-7, a key factor for T cell homeostasis. Moreover, 
upregulation of two critical receptors for T cell homeostasis, CXCR4 and CCR9, triggered by IL-7 is also abrogated in the absence of BMP signaling. Collectively, we describe important 
roles of the canonical BMP signaling in human naive CD4+ T cell activation and homeostasis that could be valuable for clinical application.

P.A.20.07
The late endosomal transporter CD222 directs the spatial distribution and activity of Lck

V. Leksa1, K. Pfisterer2, W. Paster2, V. Supper2, A. Ohradanova-Repic2, A. Zwirzitz2, C. Donner2, H. Stockinger2; 
1Slovak Academy of Sciences, Bratislava, Slovakia, 2MUW, Vienna, Austria.

The spatial and temporal organization of T cell signaling molecules is increasingly accepted as a crucial step in controlling T cell activation. CD222, also known as the cation-
independent mannose 6-phosphate/insulin-like growth factor 2 receptor, is the central component of endosomal transport pathways. In this study, we show that CD222 is a key 
regulator of the early T cell signaling cascade. Knockdown of CD222 hampers the effective progression of TCR-induced signaling and subsequent effector functions, which can be 
rescued via reconstitution of CD222 expression. We decipher that Lck is retained in the cytosol of CD222-deficient cells, which obstructs the recruitment of Lck to CD45 at the cell 
surface, resulting in an abundant inhibitory phosphorylation signature on Lck at the steady state. Hence, CD222 specifically controls the balance between active and inactive Lck in 
resting T cells, which guarantees operative T cell effector functions.
This work was supported by the Austrian Science Fund (FWF Fonds zur Fo¨rderung
der Wissenschaftlichen Forschung) P22908 (to V.L.)

P.A.20.08
Stress induced by hip fracture is associated with immune alterations in humans

C. Bayard1, H. Lepetitcorps1, M. Larsen1, V. Appay1, J. Boddaert2, D. Sauce1; 
1CIMI PARIS US1135, Paris, France, 2APHP Geriatrie, Paris, France.

Introduction: The decline of immunity with aging contributes likely to their increased susceptibility to infectious diseases as well as inflammation-related pathologies. The high 
incidence of hip fracture in elderly (3%) raises an increased concern while world’s population is aging.
Objectives: In order to establish which factors could influence and/or predict the outcome of hip trauma elderly patients post surgery, the present study aims at analyzing 
longitudinally immunological parameters evocating of the Immune Risk Phenotype (IRP) in hip fracture patients.
Methods: For this purpose we analyzed longitudinally immunological markers associated with aging in sequential pre- and post-surgical samples collected from hip fracture elderly 
patients over 75 years. The different markers, such as white blood cells counts, circulating T- B- & NK-cells (naïve/ memory/activation status), CMV responsiveness, and inflammatory 
molecules (IL-6, TNF-a⋯) were screened by flow cytometry and Luminex to determine the immune status of such patients.
Results: The study revealed that hip fracture is associated with a more profound impairment of T-cell immunity. Comparing healthy elderly individuals and hip fracture elderly patients, 
we found that CD4+ and CD8+ T-cells counts were impacted for a long time post fracture. Moreover, the distribution of the different subsets (naive vs memory) was also affected 
despite unaltered homeostatic mechanisms.
Conclusion: Hip fracture results in persistent immunological scar. Multivariate analyses taken into account both immunological and clinical parameters have now to be performed to 
determine which biomarkers could be beneficial or even predictive of positive clinical outcome post hip trauma.

P.A.20.09
The CXCL12-induced interaction of the adapter proteins Nck and HS1 facilitates actin polymerization and migration in T cells

M. Lettau, D. Kabelitz, O. Janssen; 
Institute of Immunology, Christian-Albrechts-University, Kiel, Germany.

Nck adapter proteins comprise one SH2 domain and three SH3 domains and link receptors and receptor-associated tyrosine kinases or adapter proteins to proteins that regulate 
the actin cytoskeleton. Whereas the SH2 domain binds to phosphorylated receptors or associated phosphoproteins, individual interactions of the SH3 domains with proline-based 
recognition motifs result in the formation of larger protein complexes. In T cells, changes of cell polarity and morphology during T-cell activation and effector function require the 
T-cell receptor-mediated recruitment and activation of actin-regulatory proteins to initiate cytoskeletal reorganization at the immunological synapse.
We previously identified the adapter protein HS1 as a putative Nck-interacting protein. We now demonstrate that the SH2 domain of Nck interacts with HS1 upon phosphorylation of 
its tyrosine residue 378. In human T cells, ligation of the chemokine receptor CXCR4 by its ligand CXCL12 induces a rapid and transient phosphorylation of tyrosine 378 of HS1 resulting 
in an association with Nck. Upon CXCL12 stimulation, HS1 colocalizes with F-actin at the leading edge of migrating T cells, where also Nck and the actin-regulatory protein WASP 
accumulate. Consequently, siRNA-mediated downregulation of HS1 and/or Nck impairs CXCL12-induced actin polymerization and T-cell migration.
Taken together, our data show that Nck and HS1 interact upon CXCR4 ligation and facilitate CXCL12-induced T-cell migration by regulating actin polymerization.
This work was supported by the Medical Faculty of the Christian-Albrechts-University of Kiel (to ML) and by the German Research Foundation (Collaborative Research Centre 877, 
projects B4 to OJ and A7 to DK, and LE2571/3-1 to ML).
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P.A.20.10
Nucleotide-induced membrane-proximal proteolysis controls the substrate specificity of T cell ecto-ADP-ribosyltransferase ARTC2.2

S. Menzel1, B. Rissiek2, P. Bannas3, T. Jakoby4, M. Miksiewicz1, N. Schwarz1, M. Nissen1, F. Haag1, A. Tholey4, F. Koch-Nolte1; 
1Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany, 3Department of Diagnostic Radiology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 4Institute of Experimental Medicine – AG Systematic Proteome 
Research, Christian-Albrechts-Universität, Kiel, Germany.

ARTC2.2 is a toxin-related, GPI-anchored ADP-ribosyltransferase expressed by murine T cells. In response to NAD+ released from damaged cells during inflammation, ARTC2.2 
ADP-ribosylates and thereby gates the P2X7 ion channel. This induces ectodomain shedding of metalloprotease-sensitive cell surface proteins. Here we show that ARTC2.2 itself 
is a target for P2X7-triggered ectodomain shedding. We identify the metalloprotease cleavage site three amino acids upstream of the predicted GPI-anchor attachment site of 
ARTC2.2. Intravenous injection of NAD caused a drastic rise in the level of enzymatically active ARTC2.2 in serum, indicating that this mechanism is operative also under inflammatory 
conditions in vivo. Radio-ADP-ribosylation assays reveal that shedding refocuses the target specificty of ARTC2.2 from a subset of membrane proteins to a subset of secretory 
proteins. Our results uncover nucleotide-induced membrane-proximal proteolysis as a regulatory mechanism to control the substrate specificity of ARTC2.2.

P.A.20.11
Determining the influence of cell adhesion and costimulation on T-cell antigen recognition

I. Doel-Perez1, M. Brameshuber2, R. Platzer1, J. B. Huppa1; 
1Molecular Immunology Unit, Institute of Hygiene and Applied Immunology, Medical University of Vienna, Vienna, Austria, 2Institute of Applied Biophysics, Technical University of Vienna, 
Vienna, Austria.

T-cell antigen recognition is central to adaptive immunity, where the main molecular players are the T-cell receptor (TCR) and its binding partner, the peptide-loaded MHC (pMHC). 
However, the TCR-pMHC binding is of moderate affinity and cannot alone explain the high specificity and sensitivity of the recognition.
The interaction occurs within the immunological synapse of the T-cell and the antigen presenting cell (APC) which provides geometrical constraints, cellular forces, cell adhesion and 
costimulation. We want to contextualize the bindings in the spatio-temporal domain by using live-cell microscopy.
Our system consists of glass-supported lipid bilayers acting as surrogate APCs as they are functionalized in a controlled manner with pMHCs, adhesion (ICAM-1 and CD48) and 
costimulatory molecules (B7.1, B7.2 and ICOSL). These bilayers are in turn confronted with T-cells and monitored with several microscopy techniques. We use TIRF and PALM to reach 
superresolution (20nm) and FRET as an indicator of the TCR-binding. Moreover, we synchronize TCR-binding with the use of caged TCR-ligands as a means to monitor initial events.
We were able to reliably induce recognition. TCR-pMHC binding takes place in clusters, which are mobile with a concentric directionality. This behavior begins within seconds after 
ligand uncaging and lasts for several minutes. Interestingly, a set of descriptors for these events can be correlated to the bilayer adhesion and costimulation properties.
We pursue to describe the spatio-temporal events of the recognition and their reflection on the activation outcome as well as to identify the specific role of adhesion and 
costimulation.

P.A.20.12
Unexpected roles for nTreg, digital inflammation, and TLR9 in the regulation of helper-independent CD8+ T cell responses

S. P. Schoenberger, L. Labarta Bajo, J. Dolina; 
La Jolla Institute for Allergy and Immunology, La Jolla, CA, United States.

It is well established that CD4+ helper T cells (TH) play a key role in the generation and maintenance of CD8+ T cell responses against tumors, tissue grafts, and some microbial 
pathogens through the CD40L-mediated activation of antigen-presenting cells (APC). Less is known, however, about the mechanisms underlying the induction of TH-independent 
CD8+ T cells by many other infectious pathogens, including Listeria monocytogenes (LM). We have found that the induction of TH-independent CD8+ T cells by LM was wholly 
dependent on the dose used to infect, and that this reflects an increase in the quantity of inflammatory stimuli rather than the amount of antigen. Unexpectedly, we find that FoxP3+ 
regulatory T cells (Treg) limit the primary expansion of CD8+ T cells from the earliest time point, independent of infectious dose, although their absence does not render the response 
CD4-independent. Lastly, in interrogating various pathogen-sensing pathways, we find that the generation of Treg capable of limiting CD8+ T cell expansion requires TLR9. These data 
reveal new insights into the generation of TH-independent CD8+ T cells by showing their ontogeny is dependent on the dose, not the identity, of the immunogen used, and that TLR9-
dependent nTreg restrain the generation of primary CD8+ T cells regardless of immunogen dose.

P.A.20.13
Intracellular dynamics of phosphatase of regenerating liver 1 in T lymphocytes

P. Castro-Sánchez1, R. Ramírez-Muñoz1, J. Muñoz2, P. Roda-Navarro1; 
1Universidad Complutense Madrid, Madrid, Spain, 2Center of Cytometry and Fluorescence Microscopy. UCM, Madrid, Spain.

The molecular dynamics control signalling network outputs and, consequently, the cell response. Protein tyrosine phosphatases are multi modular enzymes whose function is tightly 
regulated in space and time. Here we used fluorescence recovery after photobleaching and fluorescence correlation spectroscopy to study the molecular dynamics in T lymphocytes 
of phosphatase of regenerating liver 1 (PRL-1), a dual specificity phosphatase with a CAAX motif for farnesilation. Results obtained with these methods indicate that PRL-1 is a 
cytoplasmic protein with a pool of fast diffusing protein that undergoes rapid reversible membrane binding events, and a pool of laterally diffusing membrane-bound protein. 
Mutagenesis demonstrated that membrane lateral diffusion of PRL-1 was dependent on the CAAX motif. Stimulation of CD4+ T lymphocytes by antigen presenting cells resulted in the 
accumulation of PRL-1 at the immune synapse (IS), where it co-localised with LFA-1. Therefore, our data indicate that PRL-1 is retained at the IS and suggest a role of this protein in 
regulating the activation of T cells.

P.A.20.14
Deep TCR repertoire profiling after seasonal influenza vaccination

M. V. Pogorelyy1, A. L. Sycheva1, E. A. Komech1, Q. Marcou2, Y. Elhanati2, T. Mora3, A. Walczak4, I. Z. Mamedov1, Y. B. Lebedev1; 
1Shemyakin–Ovchinnikov Institute of bioorganic chemistry RAS, Moscow, Russian Federation, 2Laboratoire de Physique Théorique, Ecole Normale Supérieure, Paris, France, 3Laboratoire de 
Physique Statistique, Ecole Normale Supérieure, Paris, France, 4Laboratoire de Physique Théorique, Ecole Normale Supérieure , Paris, France.

Introduction: Next Generation Sequencing created an opportunity for deep profiling of hypervariable immune receptor repertoires. We applied a molecular barcoding technique to 
track concentrations of individual T-cell clones after seasonal influenza vaccination.
Materials and Methods: Three donors (a family: father, mother and son) were vaccinated with subunit influenza vaccine. Blood samples were collected at five timepoints: 14 days prior 
to, at the moment of and 5, 12, 45 days after vaccination. Total RNA was extracted from donors’ PBMC and T-cells separated to CD4, CD8 and memory subpopulations. TCR-beta chain 
cDNA libraries were generated using a unique molecular barcoding technology and sequenced using the Illumina platform.
Results: We developed a statistical model to identify T-cell clones that show significant differences in concentration between the timepoints. Using this model we identified more 
than 100 clones expanded after vaccination in each donor. Many of the identified expanded clones have similar TCR sequences (i.e. one amino acid mismatch in CDR3). A small 
fraction (~10%) of clonotypes expanded after vaccination was shared among donors. Shared clonotypes have restricted V-segment usage and similar CDR3 sequences. Most of these 
clonotypes originate from CD4 T-cells.
Conclusions: Using deep TCR-repertoire profiling we identified groups of T-cell clones expanded after vaccination. Among them we found CD4+ clones that are shared among 
individuals, have restricted V-usage and similar CDR3 sequences. Further development of our approach would allow to provide a quantitative assessment of antiviral vaccination 
effects on hypervariable receptor repertoires.
Acknowledgements: This work was funded by RFBR14-04-01823 and ERCStG n.306312.

P.A.20.15
The interaction between osteopontin and T cells is implicated in the migration of T cells into adipose tissue and can be blocked with immunoglobulins

B. Wanko1, K. Schuch1,2, A. Jürets1, N. Kavian-Jaromi2, N. Sommer1, V. Moreno-Viedma1, G. Staffler3, M. Zeyda1, T. M. Stulnig1; 
1Christian Doppler Laboratory for Cardio-Metabolic Immunotherapy and Clinical Division of Endocrinology and Metabolism, Department of Medicine III, Medical University, Vienna, Austria, 
2FH Campus Wien, University of Applied Sciences, Department Health, Section Biomedical Science, Vienna, Austria, 3AFFiRiS AG, Vienna, Austria.

Obesity induces an enhanced expression of osteopontin (OPN), which potentiates its functions after protease cleavage as occurring at sites of inflammation. OPN has been shown to 
be implicated in the migration and polarization of T cells. In the onset of adipose tissue inflammation, T cells have been shown to migrate into the inflamed tissue before macrophages 
do.
To elucidate the role of OPN on the migration of T cells into adipose tissue, wt and OPN KO mice were subjected to high fat diet for 4 and 8 weeks. After 4 weeks, OPN KO mice had 
less T cells in the adipose tissue as compared to wt mice as analyzed by FACS analysis. This indicates that OPN is important for the infiltration of T cells into adipose tissue.
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To investigate the possibility to block the interaction between OPN and T cells we used an in vitro assay to assess adhesion of primary human T cells and Jurkat T cells to OPN. The 
interaction could be inhibited by using sera of mice vaccinated with OPN-derived peptides and in-house produced monoclonal antibodies. Of note, T cell binding to protease-cleaved 
OPN forms could selectively be blocked.
Targeting OPN at a site crucial for binding to T cells might pose a novel therapeutic approach to lessen adipose tissue inflammation and thus reduce the risk of developing type 2 
diabetes in obese subjects.
Supported by the Federal Ministry of Economy, Family and Youth and the National Foundation for Research, Technology and Development (to T.M.S.).

P.A.20.16
Dynamics of human T cell repertoire in course of influenza vaccination and subsequent revaccination within a year

A. L. Sycheva1,2, M. V. Pogorelyy1, E. A. Komech1, I. Z. Mamedov1, Y. B. Lebedev1; 
1Shemyakin–Ovchinnikov Institute of bioorganic chemistry RAS, Moscow, Russian Federation, 2Lomonosov Moscow State University, Moscow, Russian Federation.

Annual vaccination is considered as an effective tool to prevent flu epidemics. However, efficiency of vaccines is limited by the high level of viral variability and the necessity to 
constantly change the antigenic composition of the vaccines. To elucidate this issue we performed a deep quantitative analysis of T cell receptor (TCR) repertoire of individual in 
course of vaccination against influenza twice within a year.
To analyze the dynamics of the immune response during vaccination at each of 10 timepoints (5 timepoints per one vaccination) we isolated two full fractions (biological replicas) 
and separated fractions of CD4+, CD8+ and memory T lymphocytes of the PBMC. Total RNA was isolated, cDNA libraries were prepared and sequenced on Illumina HiSeq. For all 
timepoints TCR repertoires (β-chain) were reconstructed. All unique clones were characterized by their frequency, phenotype, V-, J- and D-segments. Based on biological replicas 
a statistical model was developed and the T cell clones responded to vaccine were identified. Responded clones were defined as clones that statistically significant changed their 
concentration between different timepoints. The majority of the responded clones that were found during revaccination were not observed among the responded clones in the first 
vaccination. Furthermore clones with a significantly changed concentration were found in both periods of vaccination, i.e. presumably were reactivated. Based on tracking of overall 
repertoires changes during one year we can conclude that flu vaccination is the major factor that can change the T cell repertoire landscape.
The work was supported by RSF grant 15-15-00178.

P.A.20.17
Macroautophagy in T cell function

D. Murera, J. Arnold, F. Arbogast, S. Muller, F. Gros; 
Institut de Biologie Moléculaire et Cellulaire - UPR3572 CNRS, Strasbourg, France.

Introduction: Autophagy is a lysosomal degradation process that regulates crucial mechanisms in immunity. Autophagy is in particular involved in T cell homeostasis. Previously 
described mouse models with autophagy deletion early in T cell development, led to survival defects in the periphery. We wanted to delineate the roles of autophagy in CD4 T cells in 
periphery by generating mouse models with deletion of autophagy only at a mature stage.
Materials/methods: Mice: C57BL/6 dLck-Cre Atg5f/f; OVA immunization; flowcytometry; ELISA
Results: In dLck-Cre Atg5f/f, the invalidation of autophagy impacted CD8 T cell survival but no impact was observed in CD4 T cell survival and in vitro function. We thus validated 
our mouse model for in vivo studies about the role of autophagy in CD4 T cells during humoral responses. We then immunized dLck-Cre Atg5f/f mice with the T-dependent antigen 
ovalbumin (OVA). The early humoral response wasn’t significantly different between dLck-Cre Atg5f/f and control mice. However, immunization at a later time point, showed that 
autophagy in T cells was required for long term antibody production. Finally, autophagy allows long-term survival of antigen stimulated T cells, as shown by adoptive T cell transfer 
assays in naïve mice. Thus autophagy may be involved in memory T cell survival.
Conclusion: Autophagy in T cells is a seducing target to inhibit long-term humoral immunity, without affecting early responses. Inhibition of autophagy could be envisaged to treat 
systemic autoimmune diseases, by impeding memory autoreactive lymphocytes survival.
This PhD work is funded by the “Fonds National de la Recherche Luxembourg”

P.A.20.18
The protein tyrosine phosphatase PTPN22/Lyp is a novel regulator of integrin signaling in T cells

G. H. Cornish1, G. L. Burn1, L. M. Svensson2, R. Zamoyska3, A. P. Cope1; 
1Kings College London, London, United Kingdom, 2Lund University, Lund, Sweden, 3University of Edinburgh, Edinburgh, United Kingdom.

Integrins are large heterodimeric surface receptors that, when engaged, are able to transduce information from the extracellular environment leading to a diverse set of cellular 
outcomes including adhesion and migration. Despite a wealth of literature describing how integrins are activated such that they can bind to their ligand, the consequences of the 
engagement event and the resulting signal transduced via the integrin cytoplasmic tails is not yet clear. How integrin signals are negatively regulated is also poorly understood. Here, 
we report that in primary human and mouse T cells, PTPN22/Lyp, a cytoplasmic protein tyrosine phosphatase, regulates signal transduction downstream of LFA-1 engagement. 
Stimulation of T cells with different integrin ligands induces phosphorylation of PTPN22 substrates Lck, ZAP-70 and Vav and recruitment of Lyp into the signalling complex. Loss of 
PTPN22/Lyp expression enhances integrin-mediated phosphorylation, adhesion and migration in vitro, while overexpression of wild type Lyp-R620 decreases migration, a function 
that is dependent on an active catalytic site in the phosphatase domain. Furthermore, T cells from individuals homozygous for the autoimmune disease associated R620W mutation 
phenocopy Ptpn22-/- murine T cells and are more adherent under shear flow. Increased adhesion was associated with hyper-phosphorylation of signalling intermediates downstream 
of LFA-1 engagement. Our data define a novel role for PTPN22/Lyp as a negative regulator of integrin signalling in T cells, and indicate that the autoimmune disease associated 
PTPN22/Lyp mutation is a loss of function variant.

P.A.20.19
IL-7 enhances the responsiveness of CMV effectors

N. Terrazzini1, G. Morrow2, F. Kern2, S. Caserta2; 
1University of Brighton, Brighton, United Kingdom, 2BSMS, Brighton, United Kingdom.

The homeostatic cytokine IL-7 is crucially involved in the generation and maintenance of naïve and memory T cells. Recent work in mouse models and human studies of autoimmune 
disease support that IL-7 sustains the responsiveness of pathogenic effector T cells. Nonetheless, it is unclear whether IL-7 plays a role in sustaining infection-dependent effectors 
in humans, with potential immunopathological consequences. Cytomegalovirus infection leads to the generation of memory CD8+ and CD4+ T cells which are thought to increase 
with age to dominate the repertoire of memory T cells in humans. It remains unclear whether homeostatic cytokines such as IL-7 promote CMV-specific effectors over other memory 
cells, even in the absence of antigen (ag) re-exposure. In this study, we analysed the responsiveness of CMV-specific T cell effectors in in vitro cultures containing IL-7, without adding 
restimulating viral ag. Interestingly, we found that IL-7 stimulation is sufficient to enhance functional responses of CMV-specific effector cells. Not only the frequency of CMV-specific 
CD4+ and/or CD8+ effectors was augmented, but also the amount of IFN-γ, TNFα and/or IL-2 cytokine secreted by CMV-specific cells was increased after IL-7 exposure. This suggests 
that IL-7 enhances functional responses in CMV-effectors even in absence of formal ag-restimulation. Our study has potential implications for immunopathological conditions 
involving reactivation of CMV effectors and understanding memory T cell attrition in humans.

P.A.20.20
A single non-synonimous polymorphism of Toll Like Receptor 2 modifies a binding site for small ligands, alters Th1/Th17 and Treg polarization of T cells and modifies clinic 
outcome of EAE

G. Di Sante1,2, G. Migliara1, A. Piermattei1, M. Valentini1, S. Hayrabedyan3, M. Foti4, G. Constantin5, M. Geloso1, G. Delogu1, F. Ria1; 
1Università Cattolica del Sacro Cuore, Rome, Italy, 2Institute of Rheumatology Catholic University, Rome, Italy, 3Institute of Biology and Immunology of Reproduction at Bulgarian Academy 
of Sciences, Sofia, Bulgaria, 4Università degli studi di Milano Bicocca, Milan, Italy, 5Institute of General Pathology - Università di Verona, Verona, Italy.

We previously reported that a SNP of Tlr2 (82Met/Ile of B6 versus SJL) expressed on T cells regulates the mobilization of T cells from lymph nodes (LN). We show here that SNP 
Ile82Met results in a modification of a binding site for small ligands. Microarray analysis showed minimal (if any) differences between murine LN cells expressing one or both SNP of 
Tlr2, early after immunization with proteolipid protein peptide 139-151 (p139); however the p139-response displayed a relevant bias towards Th1/Th17 both at the level of cytokine 
secretion and of mRNA, while at the same time showed antigen-dependent expansion of CD4+ CD25+ FoxP3+ cells and mRNA. Accordingly, mRNAs specific for cytokines directing 
polarization to Th1/Th17 and Treg were increased in mice with only 82Met SNP. It seems unlikely that this SNP affects the dimerization of Tlr2 with Tlr1 or Tlr6, in fact in the SJL strain 
Tlr2 engagement does not decrease the Ag-driven expansion of Treg cells. Taken together these data support the hypothesis that the modification of Th polarization by Tlr2 haplotype 
depends on Tlr2 expressed by the Antigen-presenting cells, in contrast with the dominant role that Tlr2 expressed on T cells plays in the regulation of mobility. Mice with only 82Met 
SNP of Tlr2 also affected the outcome of EAE, showing a more severe relapsing-remitting disease if compared with mice with both SNPs. Thus, these data propose a model in which 
Tlr2 ligands binding far from the classic binding site for PAM(s) can regulate autoimmunity.
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P.A.20.21
Assessing Immunogenetic Basis of Adaptive Response to Radiation

I. Kofiadi1, L. Alexeev1, G. Vikulov2, G. Goudima1; 
1FSBI “NRC Institute of immunology” FMBA of Russia, Moscow, Russian Federation, 2Scientific Information Center for Prophylaxis and Treatment of Viral Diseases, Moscow, Russian 
Federation.

People show different responses to radiation. These individual discrepancies defined by genes. Immune system as balanced, multitask and vital mechanism, at the same time being 
sensitive to harmful impact of radiation, seems to be most interesting and underestimated systems to study in radiation medicine. Here we focused on mechanisms of antigens 
recognition driven by HLA-TCR interaction. Lymphopenia leads to misbalance and induces homeostatic proliferation, influencing T-cells phenotype. Considering polyclonal character 
of T-cell transformation, it contributes in development of immune mediated diseases. Moreover similar processes represent “immunologic ageing” phenomenon, characterized 
by decrease of naïve T-cells, accumulation of memory T-cells and narrowing of T-cell repertoire. We studied MHC class I, II and TCR genes in cohort of 18 totally irradiated people, 
participating in liquidation of Chernobyl accident consequences in relation to control group, adjusted by age and gender. We have considered cell phenotype and somatic pathology. 
MHC class I alleles were defined by sequencing, 34 groups of class II alleles were defined by SSPPCR, T-cell repertoire was evaluated by TCRβ chains cDNA molecular barcoding 
followed by NGS. We could not confirm HLA associations reported in our previous studies. However, T-cells showed decreases of both naïve T-cells and repertoire diversity in 
irradiated people. Most dramatic differences were identified for 2 patients affected in young age (18-20years) independently to their somatic status. Our results confirm hypothesis of 
accelerated immune system ageing induced by irradiation that break balance of homeostatic processes. Presumably this effect more pronounced in young people, characterized by 
more active thymic function.

P.A.21 Lymphocyte Development - Part 2

P.A.21.01
Investigation of glucocorticoid-induced apoptosis in mouse thymocytes

L. Prenek, F. Boldizsár, T. Berki; 
University of Pécs Medical School Department of Immunology and Biotechnology, Pécs, Hungary.

Glucocorticoids (GC) are important in the selection and apoptosis of double positive thymocytes.
Our previous studies have already shown activated glucocorticoid receptor (GR) translocation to the mitochondrium, and decreases mitochondrial membrane potential, which is an 
early sign of apoptosis. This phenomenon is a rapid effect of GC, which suggests the importance of non-genomic effects instead of genomic effects in the apoptosis of thymocytes. 
Based on our results we continued to investigate the GC induced apoptosis, especially the activation of caspases and the interaction of GR with apoptotic molecules.
Thymocytes of four-week-old mice were treated in vitro with 10-6M dexamethasone (DX) for different intervals. After DX treatment the cells were lysed, cytoplasmic and 
mitochondrial fractions were separated. The apoptotic proteins: cytochrome c, activated caspase-3,-8,-9,-12 and Bax, Bim, Bak, Bcl-xL were analysed by Western-blot. The association 
of GR with Bim, and Bcl-xL were investigated by confocal microscopy. The kinetics of caspase activation was detected by flow cytometry.
The association of GR with Bim increased based on confocal microscopic images. We did not observe significant colocalisation of GR with Bcl-xL. Bax accumulated in mitochondrium. 
Cytochrome c release was detected in the cytomplasm. Activation of caspase-3,-8,-9 were observed after DX treatment with flow cytometry and Western-blot.
Results support our hypothesis that mitochondrial apoptotic pathway is particularly important in the glucocorticoid-induced apoptosis of thymocytes and may be initiated by 
interaction between GR and Bim. The activation of caspase 8 may be caused by crosstalk between apoptotic pathways.
The work was funded by OTKA K101493, K105962.

P.A.21.02
Glucocorticoid synthesis in the thymus

L. Rocamora-Reverte, A. Villunger, J. Wiegers; 
Medical University of Innsbruck, Innsbruck, Austria.

Glucocorticoids (GC) are steroid hormones which take part in a feedback mechanism in the immune system shutting down the inflammatory response. There is increasing evidence 
that GC are key players in T cell selection in the thymus and are therefore important in shaping the peripheral T cell repertoire. GC are not only produced by the adrenal glands 
but also in the thymus. Controversial is the origin of the de novo GC production in the thymus: thymic epithelial cells (TEC) or thymocytes as the major producers of GC. In light of 
this discrepancy, our research is based on the potential capability of thymocytes to synthesize GC with special focus on the study of the enzymes involved in this process: the GC 
synthesizing enzymes CYP11A1 and CYP11B1 and the GC-activating enzyme 11βHSD1. In contrast to previous publications, we found CYP11A1 and 11βHSD1 in both thymocytes and 
TEC, but no detectable levels of CYP11B1 were found. In order to address the effect of GC on T-cell development and selection we performed fetal thymic organ cultures and we found 
that low concentrations of GC were able to increase the number of CD4+CD8+ thymocytes whereas higher concentrations induced apoptosis. Conversely, CD4-CD8- cells were more 
resistant to high GC concentrations. These results suggest that GC may modulate T cell development affecting thymocytes in a different way depending on their maturation status. 
Currently, we are investigating the possible role of thymus-derived GC on shaping the TCR repertoire and therefore their importance to maintain immune fitness.

P.A.21.03
Impact of the MHC-restricting allele expression on the human Ag-specific thymic T cell repertoire

L. Hesnard1,2, F. Legoux1,2, L. Gautreau1,3, M. Moyon1, M. Devilder1, M. Bonneville1, X. Saulquin1,3; 
1U892 CRCNA, nantes, France, 2equally contributed to this work, Nantes, France, 3Université Nantes, Nantes, France.

The thymus selects a diverse T cell repertoire in a peptide-dependent, MHC-restricted manner. While the impact of the expression of the MHC-restricting allele on the T cell repertoire 
has been studied in various murine models, it has been barely addressed in humans. We used a highly sensitive MHC/tetramer-based enrichment protocol to analyze the specificity of 
human thymocytes against diverse antigens presented by HLA-A*0201 (A2) in individuals expressing or not this allele. A2/peptide-specific thymocytes were quantified within both 
immature CD4+CD8+ double-positive (DP) and mature CD8+ or CD4+ single-positive (SP8/SP4) compartments. While the frequencies of DP and SP4 for a given A2/peptide complex 
were similar in A2+ and A2- donors, they differed for some Ag within the SP8 compartment. The analysis of CD69 expression during Ag-specific thymocytes maturation (upregulated 
during positive and negative selection) indicate that the MHC-restricting allele expression differentially affects the number of cells auditioning for thymic selection depending on the 
Ag and provide important insights into the mechanisms involved in the human thymic selection process and the size of the Ag-specific repertoires. A2-restricted T cell lines from A2+ 
donors reacted to A2+ cell lines in a highly peptide-specific fashion, whereas their alloreactive counterparts showed peptide promiscuity.
This study reports, a direct analysis of pMHC-specific human thymic repertoire and shows that while expression of the MHC-restricting allele during thymic selection has a variable 
impact on Ag-specific T cell frequencies depending on the Ag studied, it has a key qualitative effect by conferring exquisite peptide specificity to self-MHC restricted T cells.

P.A.21.04
Expression and regulation of Human Endogenous Retroviruses during human T cell development

V. Mendes-Passos, A. E. Sousa, H. Nunes-Cabaço; 
Instituto de Medicina Molecular, IMM, Lisboa, Portugal.

Human endogenous retroviruses (HERVs) have been increasingly associated with cancer, autoimmunity and infectious diseases. Studies regarding their expression in the human 
thymus are limited. Our main goal was to investigate HERV expression during human T cell development.
We quantified HERV-K, -W, -P and -R env expression, and investigated their modulation in response to cytokine and TCR stimulation, using Real-Time RT-PCR, in thymocyte subsets, 
sorted according to developmental stage.
We found HERV expression increased throughout T cell development similarly in all thymuses analyzed, for all HERV families studied, with the highest levels observed in mature CD4+ 
and CD8+ thymocytes.
Cell-intrinsic immunity is fundamental to protect against both viral infections and reactivation of HERVs.
Here we investigated, for the first time, retroviral host restriction factors expression and regulation in the human thymus and their relationship to HERV levels.
Apolipoprotein B mRNA-editing, enzyme-catalytic, polypeptide-like 3G (APOBEC3G) and deoxynucleotide triphosphohydrolase sterile alpha motif and HD-domain containing protein 
1 (SAMHD1) expression positively correlated with HERV levels. In contrast, the interferon-stimulated early response gene Schlafen 11 (SCHLAFEN11) was expressed at early stages of 
T cell development and negatively correlated with HERVs. APOBEC3F was transcriptionally down-regulated at the DP stage and did not correlate with HERV expression.
Our findings indicate that these restrictions factors may play distinct roles in regulating HERVs in the human thymus.
Overall, we provide here a comprehensive picture of HERV expression in the human thymus, demonstrating a conserved pattern among different individuals, emphasizing the 
importance of future investigation to define underlying mechanisms.
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P.A.21.06
Nuclear receptor corepressor 1 (NCoR1) in T cell development and homeostasis

L. Müller1, H. Hassan1, D. Hainberger1, A. Villunger2, J. Auwerx3, W. Ellmeier1; 
1Division of Immunobiology, Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Division of Developmental 
Immunology, Biocenter, Medical University of Innsbruck, Innsbruck, Austria, 3Laboratory of Integrative Systems Physiology, École Polytechnique Fédérale de Lausanne, Lausanne, 
Switzerland.

NCoR1 (nuclear receptor corepressor 1) has been identified as a regulator of nuclear receptor mediated gene repression. Interestingly, studies with NCoR1 knockout mice revealed 
important functions for NCoR1 during stages of early embryonic development, such as neural cell differentiation, progression of erythrocytes and fetal thymocyte development. 
NCoR1 facilitates transcriptional repression through the interaction with chromatin modifying enzymes and is recruited to target gene loci via binding to transcription factors. Among 
them, a set of BTB zinc finger (BTB-ZF) transcription factors (e.g. PLZF, BCL6 and MAZR), which are key regulators of T cell development and function, are in a complex with NCoR1. 
Together, this implies important roles for NCoR1 in T cells.
To study the role of NCoR1 in T cells, we have crossed Ncor1f/f mice with T cell-specific cre deleter transgenic mouse lines to determine the function of NCoR1 during thymocyte 
development and in peripheral T cells. Preliminary results indicate an essential role for NCoR1 in maintaining a proper T cell lineage developmental program and in the regulation of T 
cell homeostasis.
Funded by: DK W1212 Inflammation and Immunity, FWF project P23641FW

P.A.21.07
CD3-delta controls positive selection of alpha-beta T cells by a quantitative developmental signaling mechanism

K. M. Wilton1, A. Huseby1, A. Ferrer1, M. M. Hoffmann1, P. J. Wettstein1, E. M. Carmona1, D. J. Kappes2, D. Gil1, A. J. Johnson1, A. H. Limper1, A. G. Schrum1; 
1Mayo Clinic College of Medicine, Rochester, MN, United States, 2Fox Chase Cancer Center, Philadelphia, PA, United States.

CD3-delta is critical for thymocyte positive selection, although the developmental signaling mechanism it contributes is incompletely understood. Because CD3-delta knockout mice 
do have low (10%) numbers of peripheral alpha-beta T cells, we analyzed their selection status, peripheral repertoire, and immune function, to infer which of two distinct types of 
developmental signal CD3-delta provides. (1) If CD3-delta were required to generate a specific qualitative positive selection signal, then CD3-delta-knockout TCR/CD3 would largely 
fail selection, and the population of T cell clones seeding the periphery would display severe holes in TCR repertoire and immune function. Alternatively, (2) if CD3-delta were required 
quantitatively, to amplify signals for a selection threshold, then CD3-delta-knockout TCR/CD3 would signal with poor efficiency, but low-count peripheral T cell clones might result 
from positive selection and compose a functional repertoire. First, we found that peripheral alpha-beta T cells in CD3-delta knockout mice required MHC for their generation/survival, 
and thus were positively selected. Second, repertoire complexity of both alpha and beta transcripts in CD3-delta knockout T cells was identified, surprisingly, as approximately equal 
to wild-type. Third, CD3-delta knockout T cells possessed a functional repertoire in vivo, participating in immune responses against Pneumocystis fungus, Theiler’s virus, and B16.
F10 melanoma. Overall, CD3-delta deficiency diminished surface TCR expression, T cell number, and immune potency, but not the clonal repertoire diversity resulting from positive 
selection. These data imply that the crucial contribution of CD3-delta in positive selection involves quantitative signal amplification, which is required for efficient generation of the 
alpha-beta T cell pool.

P.A.21.08
Molecular and functional analysis of a point mutation affecting the signaling function of CD5

G. Blaize1,2,3, F. Duguet1,2,3, A. Gonzalez de Peredo4, M. Marcellin4, M. Corre1,2,3, A. Saoudi1,2,3, P. Love5, R. Lesourne1,3,2; 
1CPTP - Inserm U1043, Toulouse, France, 2Université Paul Sabatier, Toulouse, France, 3CPTP - CNRS 5282, Toulouse, France, 4IPBS UMR CNRS/UPS 5089, Toulouse, France, 5Laboratory of 
Mammalian Genes and Development, Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda, MD, United States.

Introduction: CD5 proteins are co-receptors constitutively associated with the TCR playing an important role during T cell development. They also regulate the proliferation of 
conventional T cells and their differentiation into iTregs. The precise molecular mechanism involved in these processes remains unclear. CD5 is phosphorylated following TCR 
engagement and they are mostly known as negative regulators of TCR signaling. A few reports have shown that CD5 proteins can also act as a positive regulator of TCR signaling. Our 
team recently showed that upon TCR triggering the tyrosine 429 of CD5 (Y429) is phosphorylated, allowing the recruitment of the ubiquitin ligase c-Cbl. The aim of this project is to 
decipher the role of the Y429 of CD5 in T cells development and peripheral responses.
Materials and Methods: We generated transgenic mice expressing CD5 Wt (CD5TgWt) or CD5 mutated at Y429 (CD5tgY429F).
Results: Mass spectrometry analysis showed that upon TCR engagement Cbl recruits a signaling complex to the Y429 of CD5. This complex positively regulates Akt and negatively 
regulates Zap70 and Vav1. The recruitment of this complex to CD5 is impaired in c-Cbl-/- thymocytes, indicating that c-Cbl acts as an adaptor in this context. We found that the 
mutation of the Y429 of CD5 regulates thymocyte selection in the thymus, the proliferation of conventional T cells and the suppressive activity of regulatory T lymphocytes.
Conclusion: In this work, we demonstrate the molecular mechanism by which CD5 regulates TCR signaling leading to the regulation of physiological responses.

P.A.21.09
Expression profiling of MAZR and its splicing variants in CD4+ helper T cells

A. Gülich, L. Andersen, A. Schebesta, S. Sakaguchi, W. Ellmeier; 
Medical University Vienna, Vienna, Austria.

Division of Immunobiology, Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria
T cell development and T cell effector function are tightly regulated by transcriptional and epigenetic mechanisms. We previously demonstrated that MAZR, a BTB-domain containing 
zinc finger transcription factor (also known as Patz1), is a regulator of CD8 expression and the generation of MAZR-deficient mice revealed that MAZR is part of the transcription 
factor network regulating CD4/CD8 lineage choice of double-positive (DP) thymocytes.
MAZR is highly expressed in double-negative (DN) and DP thymocytes and down-regulated in single-positive (SP) thymocytes and remains expressed at low levels in naïve T cells. This 
might suggest that the down-regulation of MAZR is essential for the generation of SP cells. Moreover, several splice forms are Mazr exist. However, it is not known whether MAZR 
expression (or splice forms of Mazr) is modulated during T cell activation and effector T cell differentiation. To address this issue, we are performing a detailed expression analysis 
of MAZR in peripheral T helper subsets using quantitative real-time PCR and immunoblotting approaches. Preliminary results indicate modulation of MAZR expression upon T cell 
activation. Results from our ongoing experiments will be presented.
This work is supported by FWF grant P23641FW.

P.A.21.10
Efficient algorithm for computing the generation probability of an immune receptor nucleotide sequence

V. I. Nazarov1,2, M. V. Pogorelyy1, I. V. Zvyagin1, E. A. Komech1, I. Z. Mamedov1, Y. B. Lebedev1; 
1Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Moscow, Russian Federation, 2National Research University Higher School of Economics, Moscow, Russian Federation.

Recent works proposed probabilistic models of generation and selection of TCRβ and IG heavy chain nucleotide sequences. However, no algorithm was proposed to find all possible 
generation scenarios and compute the full generation probability of an immune receptor.
Here we present a new efficient graph-based algorithm for computing the generation probability of a nucleotide sequence of the immune receptor generated by VDJ recombination. 
Graph-based representation of the immune receptor nucleotide sequence allows enumeration of all possible generation scenarios and therefore computing of the full generation 
probability over all possible scenarios. Input for the algorithm are probabilities for various recombination events (e.g., choosing of specific gene segments, number of deletions) and 
nucleotide sequences with aligned Variable and Joining gene segments. Algorithm was implemented in C++ and takes less than a two minutes for compute 1 million full generation 
probabilities.The algorithm can be effortlessly adapted to VJ recombination-generated sequences once corresponding probabilistic models will be designed.
Using this algorithm we analysed TCRβ repertoires of 3 pairs of monozygous twins and found that shared among individuals clonotypes have high generation probability comparing 
to the rest of repertoires; that shared number of out-of-frame clonotypes can be predicted using known generation probabilities; and we found a positive correlation of generation 
probabilities with proportions of clonotypes.
Designed algorithm can be incorporated to existing probabilistic models of generation or used standalone. It allows computing of full generation probabilities of large volumes of data 
on the common laptop without using computational clusters.
Acknowledgement: state contract 14.604.21.0118, grant RFBR-14-04-01823.
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P.A.21.11
Effect of atopic and non-atopic IgG antibodies on αβT and γδT cells cytokine production in human thymus

F. R. Sgnotto, M. G. de-Oliveira, A. J. Duarte, L. Bento-de-Sousa, M. N. Sato, J. R. Victor; 
School of Medicine - USP, Sao Paulo, Brazil.

Introduction: The influence of IgG antibodies on intra-thymic T cells maturation is not elucidated. We believe that the IgG repertoire of atopic individuals can influence T cells 
during its maturation. Here we evaluate this hypothesis analyzing in vitro effect of IgG antibodies from atopic or non-atopic individuals upon cytokine production of intra-thymic 
T cells. Materials and Methods: Thymus tissue was collected from children undergoing cardiac surgery (n=10). Thymocites suspensions were cultured in the presence of purified 
IgG antibodies pooled from atopic (skin prick test positive) or non-atopic (skin prick test negative) sera. Intracellular IFN-γ, TNF, IL-17A, TGF-β and IL-10 were evaluated on αβT 
(CD4+CD8+, CD4-CD8+ or CD4+CD8-) and γδT (TCRγδ+) cells by flow cytometry. Results: Atopic IgG antibodies could reduce intracellular IFN-g levels on CD4+CD8+, CD4-CD8+ 
and CD4+CD8- αβT cells when compared to those cultured with non-atopic IgG. Reduced levels of TGF-b where detected only on CD4+CD8- αβT cells cultured in the presence of 
atopic IgG antibodies compared to non-atopic IgG. No effect was observed on TNF, IL-17 and IL-10 levels on any αβT cells. We also evaluate intracellular cytokine production on γδT 
cells after culture with atopic or non-atopic IgG antibodies and no influence was observed on evaluated cytokines. Conclusions: The reduced production of IFN-g on all αβT cells 
populations and TGF-β on CD4+CD8- αβT cells after culture with atopic IgG antibodies suggest a reduced maturation of cells with Th1 and Th3 potential. This can collaborate with a 
Th2 development favoring allergy development on atopic individuals.

P.A.21.12
Spatial regulation of Notch ligand expression in the human thymus defines specific functional microenvironments of TCRγδ cell development

M. J. García-León1, L. Parreira2, M. L. Toribio1; 
1Centro de Biologia Molecular Severo Ochoa. CSIC-UAM, Madrid, Spain, 2Faculdade de Medicina, Universidade de Lisboa, Lisbon, Portugal.

TCRαβ cell development is a stepwise process involving traveling of developing thymocytes through specific intrathymic niches expressing distinct Notch ligands: from their entry 
site at the corticomedullary junction (CMJ) to the subcapsular cortex and back into the cortex towards the medulla, prior to thymus exit. But our knowledge on the specific thymus 
microenvironments that support TCRγδ cell differentiation is scarce, especially in humans. To approach this issue, we aimed at characterizing: 1) the TCRγδ cell maturation stages in 
the human thymus; 2) the expression of Notch ligands in intrathymic niches; and 3) the role of distinct ligands in TCRγδ cell development.
To this end, TCRγδ cell and Notch ligand distribution was analysed by immunohistochemistry and confocal microscopy in the human thymus, and TCRγδ cell differentiation was 
studied in co-cultures of human CD34+CD1- thymic progenitors with OP9 stromal cells expressing distinct Notch ligands. We found that this co-culture assay recapitulated all the 
TCRγδ differentiation stages identified in vivo based on CD1a, CD4 and CD8 expression. However, distinct Notch ligands had a specific impact on TCRγδ cell output, as Jag2 promoted 
the expansion of immature TCRγδ thymocytes expressing CD1a; while Jag1 favoured the emergence of TCRγδ cells with a peripheral CD1a- phenotype. Supporting that escaping 
from Jag2 signalling is required for TCRγδ developmental progression, we found that immature CD1a+ TCRγδ thymocytes were specifically located in vivo at Jag2/Notch3-enriched 
inthrathymic niches, mainly located at the CMJ, while mature CD1a-/lo TCRγδ cells were located at the medulla, where Jag1 is specifically expressed.

P.A.21.13
CD6 expression influences thymocyte selection and development

M. Orta-Mascaró1, E. Carreras1, R. Roncagalli2, A. Carreras-Sureda3, L. Girard2, I. Simões1, V. Martínez1, M. Consuegra-Fernández1, M. Martínez-Florensa1, R. Vicente3, A. Sarukhan1, M. 
Malissen2, B. Malissen2, F. Lozano1,4,5; 
1Institut de Recerca biomedica August Pi i Sunyer (IDIBAPS), Barcelona, Spain, 2Centre d’Immunologie de Marseille-Luminy, Aix Marseille Université UM2, Inserm, U1104, CNRS UMR7280, 
Marseille, France, 3Universitat Pompeu Fabra, Barcelona, Spain, 4Servei d’Immunologia, Hospital Clínic de Barcelona, Barcelona, Spain, 5Departament de Biologia Cel•lular, Immunologia i 
Neurociències, Universitat de Barcelona, Barcelona, Spain.

Thymocyte maturation is a crucial process by which the T cell repertoire is generated and selected before migrating to the periphery. Impairment of this selection is commonly 
associated with autoimmunity or deficient immune responses. CD6 is a signal transducing transmembrane glycoprotein receptor mainly expressed in thymocytes and mature T cells. 
Moreover, CD6 physically associates to the T cell antigen receptor (TCR) and is accordingly well positioned to modulate intracellular signaling mediated by the TCR during thymocyte 
maturation and selection. Although initially considered as a co-stimulatory molecule, it has been recently reported that CD6 may act as a negative modulator of TCR-mediated signals. 
To elucidate the role of CD6 in T-cell development and activation, a homozygous CD6-deficient mouse line was generated in C57BL/6 background. The phenotypical and functional 
characterization of selected immune cell populations from central and peripheral lymphoid organs of such mice supports a role for CD6 as a negative modulator of TCR signalling in 
thymus, and stresses its relevance during the T cell selection process.
*This work is supported by Plan Nacional de I+D+i from Spanish Ministry of Economy and Innovation (SAF 2010-19717 and SAF 2013-46151-R) and Worldwide Cancer Research (14-
1275).

P.A.21.14
Spontaneous development of thymic cell populations in long-term cultures of mouse and human thymuses

V. Shichkin1, N. Grabchenko1, N. Korotkevich1, O. Karpachova1, V. Glinka1, V. Sulyma1, I. Aksyonova1,2, B. Todurov1,2; 
1Research Centre of Immunology and Biomedical Technologies, Open International University of Human Development “Ukraine”, Kyiv, Ukraine, 2Institute of Heart, Ministry of Health of 
Ukraine, Kyiv, Ukraine.

Introduction: The control of proliferation and differentiation of stem cells in vitro is central task for their clinical application. The thymus is organ where development of T lymphocytes 
goes under control of stromal-epithelial compartment. In this study, we analyze spontaneous survival and generation of thymic cell populations in long-term cultures.
Materials and Methods: Mouse thymic cells were γ-irradiated with doze of 50 Gy and analyzed during of long-term (more 90 days) culturing in compare to cultures of non-irradiated 
cells. Human thymus samples were obtained from newborn as a part of standard operation procedure on the heart. The samples were cultured as small thymic tissue fragments and 
total cell populations. Phenotypic and cytokine profiles of these cultures were analyzed.
Results: By day 90 the percent of CD4+CD8+ cells in culture of the irradiated mouse thymic cells was decreased from 80% to 18% and the percent of CD4-CD8- cells was increased 
from 4% to 76%. CD4+CD8- and CD8+CD4- cells composed about of 3%. In the population of CD4-CD8- irradiated cells about 10% cells were CD44+CD25+ and CD44+CD25- resting 
lymphoid stem cells and about 90% cells were CD44-CD25- proliferating lymphoid stem cells. IL-7 and IL-4 activity were identified in these cultures. In long-term cultures of non-
irradiated mouse and human thymic cells preferable growth was of stromal-epithelial compartment with high level of IL-6 production.
Conclusions: These data show long-term presence and functional activity of lymphoid and stromal-epithelial thymic stem cells in cultures in vitro and could be used for optimization of 
their controlled growth.

P.A.21.15
Thymic output in patients after autologous hematopoietic stem cell transplantation (autoHSCT) preceded by irradiation or high-dose chemotherapy based conditioning

M. Głowala-Kosińska, A. Chwieduk, W. Fidyk, A. Smagur, I. Mitrus, J. Najda, S. Giebel; 
1Department of Bone Marrow Transplantation and Oncohematology, Maria Sklodowska-Curie Memorial Cancer Center and Institute, Gliwice, Poland.

Lymphocyte recovery in patients following autologous hematopoietic stem cell transplantation (autoHSCT) is problematic mainly due to adverse effect of preceding high dose 
treatment, e.g. irradiation or high-dose chemotherapy. The most important source of T lymphocytes after HSCT is their de novo generation from immature progenitors in the thymus 
that is potentially sensitive target to HD conditioning.
We examined thymic activity in 70 lymphoma patients after autoHSCT, subdivided into four groups according to different conditioning regimen: total body irradiation (TBI, n=15), 
chemotherapy alone (CHT, n=20), total marrow irradiation (TMI, n=14) or TBI+CHT (n=21). Thymic output was evaluated on days 0, +100, +180 and +365 after autoHSCT by phenotypic 
characterization of peripheral blood recent thymic emigrant (RTE) cells (CD31+ CD62L+ CD45RA+ CD4+) and quantification of T-cell receptor excision circles (sjTRECs) produced 
during TCR gene rearrangement.
The average count of RTEs on day 0 did not differ between the groups. On day +100 the percentage and absolute number of RTEs were the highest in TBI group, whereas the lowest 
in TBI+CHT group (p<0,02). sjTREC copy numbers were comparable in all groups (range 17-7455 copies/106 PBMCs), although positively correlated with RTEs in the same patients 
(r=0,38; p<0,05). On days +180 and +365 both RTEs and sjTREC significantly increased, but no statistical differences between the patient subgroups were observed.
Our finding indicates that TBI itself does not affect the thymic output more then other conditioning methods, e.g. combination of TBI+CHT, that turned out to be the most harmful.
The study was supported by grant MNiSW/NCN2011/03/B/NZ6/06308.
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P.A.21.16
Deciphering the mechanisms of thymic infection-induced tolerance

B. Cerqueira-Rodrigues1,2, P. Barreia-Silva1,2, C. L. Santos1,2, C. Nobrega1,2, M. Correira-Neves1,2; 
1Life and Health Sciences Research Institute (ICVS), School of Health Sciences, University of Minho, Braga, Portugal, 2ICVS/3B’s–PT Government Associate Laboratory, Braga/Guimaraes, 
Portugal.

In animal models of mycobacterial infections, the thymus is a target for bacterial colonization. Being responsible for T cell differentiation, a process highly dependent on peptide 
presentation, upon infection with Mycobacterium avium this organ generates newly generated T cells tolerant to this pathogen. Importantly, tolerance is observed for mycobacterial 
peptides and not unrelated proteins, indicating a mycobacteria-specific T cell tolerance.
Several mechanisms can be envisaged to explain this infection-induced tolerance such as negative selection, increased frequency/activity of regulatory T cells (Treg) and/or generation 
of anergic T cells, all of which would affect preferentially mycobacteria-specific T cells, being our present goal to explore which of these mechanisms are responsible for this infection-
induced tolerance.
Infection of P25 TCR transgenic mice, enriched with mycobacteria-specific T cells, revealed a premature thymic atrophy, comparing with uninfected controls, however with no major 
alterations regarding the four main thymic cell populations. Furthermore, infection of P25-RAG-GFP mice demonstrated a normal lymphocyte egress (peripheral GFP+CD4+ T cell 
number). Finally, chimeric mice, transferred with a 10/90 mixture of P25/WT bone-marrow, revealed no differences between mycobacteria-specific and WT T cell differentiation. In 
addition, infection did not promote an increase in Tregs or anergic T cells, while preliminary data further demonstrated that Tregs suppression ability in maintained between early 
(4weeks) and late infected (16weeks) T cells.
Presently, we are testing the ability of these mycobacteria-specific T cells to confer protection upon de novo infection and analyzing molecular changes acquired after infection in 
order to further understand the mechanism(s) responsible for infection-induced tolerance.

P.A.22 Antigen Processing and Presentation - Part 3

P.A.22.01
A possible role of neutrophils in ige-mediated allergy

D. Polak, B. Nagl, C. Kitzmüller, B. Bohle; 
Medical University of Vienna, Vienna, Austria.

Background: Although large numbers of neutrophils are present in late-phase reactions, their role in allergic disorders is not well understood. These professional phagocytes can be 
activated to express MHC class II molecules by stimulation with certain cytokines, chemokines and bacterial factors, such as GM-CSF, TNF-α, IL-8, IFN-γ and LPS. Some studies have 
even shown that murine neutrophils are able to process and present antigens to CD4+ T-cells.
Aim: To assess whether human neutrophils act as antigen-presenting (APC) cells for allergen-specific T-cells.
Methods: Neutrophils isolated from peripheral blood from allergic patients were analyzed for the expression of MHC class II and co-stimulatory molecules under different culture 
conditions by flow cytometry. Surface binding, internalization and intracellular degradation of fluorescence-labelled Bet v 1, the major birch pollen allergen, by neutrophils were 
compared with monocytes. Endolysosomal proteases were isolated from neutrophils and monocytes. Finally, neutrophils and monocytes were used as APC for Bet v 1-specific T-cell 
lines and clones generated from birch-pollen allergic donors.
Results: The mixture of IL-3, GM-CSF and IFN-γ enhanced the expression of HLA class II and CD80 on neutrophils. Neutrophils effectively internalized and degradated Bet v 1 faster 
then monocytes. Neutrophils pulsed with Bet v 1 induced proliferation in Bet v 1 specific T cells specific for different epiotopes
Conclusions Our data provide evidence that neutrophils may serve as antigen presenting cells for allergen specific T-cells in certain cytokine milieu, as it is found in the late phase 
reaction.

P.A.22.02
Differential effects of Parkinson-associated alpha-synuclein variants in human dendritic cells

S. Lopez1,2, C. Roodveldt1, C. Mayorga3, M. Blanca4, D. Pozo1,2; 
1CABIMER-Andalusian Center for Molecular Biology and Regenerative Medicine, Seville, Spain, Seville, Spain, 2Department of Medical Biochemistry, Molecular Biology and Immunology, The 
University of Seville Medical School, Seville, Spain, 3Research Laboratory, Carlos Haya Hospital-IBIMA, Malaga, Spain, 4Allergy Service Carlos Haya Hospital-IBIMA, Malaga, Spain.

Parkinson disease (PD) is characterized by the presence of intraneuronal inclusions highly enriched in α-synucleins (αSyn). Mutations A30P, E46K, and A53T and copies of the wild-type 
(WT) gene are linked to hereditary, early-onset PD. We tested whether human WT and αSyn variants regulated the maturation process and the capacity of the best antigen-presenting 
cells, dendritic cells (DC), to induce a specific-lymphocyte response in vitro. For these purposes, DC were generated from CD14+-monocytes and viability, phenotypic and functional 
assays after stimulation of DC with αSyn were done by flow cytometry. We found that the exposure of DC to WT, A53T, A30P and E46K aSyn did not compromise the DC viability but 
induced a significant increase of the CD83 marker (p<0.05). We also observed a significant increase of the MHCII marker and CD86 and CD80 molecules after DC stimulation with E46K 
(p<0.05). We characterised the functional properties of DC by using the mixed leucocytes reaction (MLR), where the incubation with A30P and E46K mutants induced a significant 
increased in the proliferation of T cells (p=0.040 and p=0.004, respectively). Moreover, by assaying the endocytic capacity by dextran-FITC uptake, we found a significant decrease 
after WT (p=0.021) and A30P (p=0.021) exposure of human DC. Therefore, WT and the αSyn variants induced different patterns of activation on human DC, being E46K a potent 
activator of DC that promoted the full maturation of DC. These matured DC induced the proliferation of a T-lymphocyte population with both effector and regulatory phenotypes.

P.A.22.03
Establishment and evaluation of a cellular, fluorescent-based, peptide-binding assay for the selection of altered peptide ligands (APL) of immunodominant peptides of major 
pollen allergens

M. R. Candia1, S. Rosskopf1, P. A. Tauber1, D. Trapin1, A. Neunkirchner1,2, P. Steinberger1, W. F. Pickl1,2; 
1Institute of Immunology, Center of pathophysiology, infectiology and immunology, Medical University, Vienna, Austria, 2Christian Doppler Laboratory for Immunomodulation, Center for 
Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

T lymphocytes play a central role in the pathogenesis of allergic diseases. In fact, TCR signal strength represents a major relaying mechanism to control T cell differentiation and fate. 
To alter the differentiation of allergen-specific T cells, we here used K562 cells expressing HLA-DRB1*0101/HLA-DRA*0101 to establish a fast, flow cytometry-based competitive 
binding assay to characterize putative altered peptide ligands (APL) of the major mugwort pollen allergen Art v 1. To increase assay-sensitivity, seven different MHC class II loading 
enhancers (MLE) were assessed along with the biotinylated influenza hemagglutinin reference peptide HA308-316 using phycoerythrin-conjugated streptavidin for detection by flow 
cytometry. Significantly, the MLE 1-adamantaneethanol (100µM) enhanced binding of the reference peptide by 5.38±0.04-fold, p<0.05. So far, two putative APL were identified, 
which displayed similar binding affinities as the wild-type peptide (IC50 ratios competitor/original 1.49±0.60 and 1.45±0.58 µM) while a third revealed increased binding properties 
(IC50 ratio 1.75±0.61). Interestingly, these three peptides induced differential T cell proliferation and cytokine production in vitro both in primary and secondary stimulation assays 
when compared to the wild-type peptide, while the non-binding peptides did neither induce proliferation nor cytokine production. In summary, a robust and fast system for the facile 
determination of the binding properties of allergen-specific peptides to HLA-molecules expressed on entire APC has been established and is currently being evaluated for screening of 
a large collection of candidate APL derived from clinically relevant allergens.
Research funded by the Austrian Science Fund (FWF): DK W-1248-B13, SFB F46909-B19; Biomay AG and Medical University of Vienna.

P.A.22.04
Amyloid form of Ovalbumin evokes native antigen specific immune response in the host: prospective immuno-prophylactic potential

S. M. Faisal, S. Kazmi, M. Owais; 
Interdisciplinary Biotechnology Unit, Aligarh Muslim University , Aligarh, India.

Background: Amyloids are highly organized protein aggregates that arise from inappropriately folded versions of proteins or polypeptides under both physiological as well as 
simulated ambiences. Once thought to be irreversible assemblies, amyloids have begun to expose their more dynamic and reversible attributes depending upon the intrinsic 
properties of precursor protein/peptide and experimental conditions such as temperature, pressure, structural modifications in proteins or presence of chemicals in the reaction 
mixture. It has been repeatedly proposed that amyloids undergo transformation to the bioactive peptide/protein forms under specific conditions. Amyloids have recently been found 
to be reversible and dynamic. They release peptide/protein in a slow and sustained manner.
Results: Antibodies generated upon immunization of OVA amyloidal aggregates or fibrils were found to recognize the native form of OVA. Interestingly, the released OVA from 
amyloid depot was found to exhibit biophysical characteristics of native protein and reacted with native-OVA specific monoclonal as well as polyclonal antibodies.
Conclusion: In the present study, amyloids assembled from the model protein ovalbumin (OVA) were found to release the precursor protein in a slow and steady manner over an 
extended time period. OVA amyloids release proteins harboring native antigen epitopes.
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Significance: The study suggests that amyloids may act as depots for the native form of the protein and therefore can be exploited as potential vaccine candidates, where slow 
antigen release over extended time periods is a pre-requisite for development of desired immune response. 

P.A.22.05
Antidepressant drugs impair macrophage antigen-presenting activity

P. Bryniarski, M. Myszka, A. Bryk, M. Santocki, S. Strobel, A. Tyszka, P. Gniady, K. Nazimek; 
Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland.

Introduction: Depression is associated with altered inflammatory response in central nervous system. Thus, effective therapy should also alleviate adverse inflammation potentially by 
modulation of macrophages (Mf) orchestrating immune response.
Our studies were aimed to determine the influence of antidepressant drugs on murine Mf antigen-presenting capability to induce cellular immunity.
Material and methods: In all experiments 10-week-old CBA/J mice were used according to Ethics Committee guidelines. Oil-induced peritoneal Mf donors or mice contact sensitized 
with hapten were intraperitoneally treated for 7 days with imipramine (20mg/kg), fluoxetine (10mg/kg), venlafaxine (5mg/kg) or moclobemide (5mg/kg). Expression of selected Mf 
surface markers was analyzed cytometrically and zymosan-stimulated reactive oxygen species (ROS) generation was estimated in chemiluminescence assay. Cytokines concentration 
in culture supernatant of unstimulated or LPS-stimulated Mf was measured in ELISA and NO concentration was assessed colorimetrically. Contact sensitivity (CS) reaction in either 
actively sensitized mice treated with antidepressant drugs or hapten-labeled Mf recipients then hapten-sensitized was measured as ear swelling response after challenge.
Results and conclusion: In vivo therapy with tested drugs leads to significant impairment of Mf antigen-presenting ability associated with decreased MHC and co-stimulatory 
molecules expression, diminished release of IL-6, TNFα, IL-12p40, NO and ROS as well as increased secretion of IL-10 and TGFβ. This results in suppression of CS observed in actively-
sensitized mice treated with antidepressants and in recipients of hapten-labeled Mf from drug-treated donors. Thus, therapy with antidepressant drugs may alleviate inflammatory 
response in pathogenesis of depression (beneficial effect) but also may impair peripheral immune defense mechanisms (adverse effect).

P.A.22.06
Cross-tolerance versus cross-priming after miRNA-142-3p regulated transgene delivery with recombinant adeno-associated virus vectors

P. Chappert1,2, A. Ghenassia1,2, M. Carpentier1,2, S. Lorain3,4, D. A. Gross1,2, J. Davoust1,2; 
1INEM Inserm U1151 CNRS8253, Paris, France, 2Université Paris Descartes, Sorbonne Paris Cité, Paris, France, 3Institut de Myologie, INSERM U974 / CNRS FRE 3617, Paris, France, 4Sorbonne 
Universités, UPMC Université Paris 06, Paris, France.

Introduction: Recombinant Adeno-Associated Virus (rAAV) vectors are widely used to express transgenes of therapeutic interest in molecular medicine applications and efficient gene 
correction can be achieved with clinical grade non-replicative rAAV vectors. However, non-clinical studies indicate that immune responses directed against transgene products may 
result in loss of efficacy.
Materials and Methods: Strategies aiming to prevent transgene expression in antigen presenting cells through the use of tissue-specific promoters or miRNA-based regulation have 
been developed. We inserted here target sequences of miRNA-142-3p, widely expressed in cells of hematopoietic origin, to prevent direct dendritic cell expression of three constructs 
coding for cytoplasmic, soluble and membrane forms of Ovalbumin (OVA).
Results: Once delivered with rAAV in muscle, all miRNA-142-3p regulated OVA constructs were uniquely presented via the cross-presentation pathway. However, priming of anti-OVA 
effector CD8+ T cells was impaired when we transduced muscle fibers with the cytoplasmic form of OVA but occurred normally against soluble or membrane forms of OVA. As a result, 
miRNA-regulated cytoplasmic OVA was stably transduced in muscle fibers with no muscle inflammation and no OVA-specific effector CD8+T cell responses detected with IFNγ-
ELISPOT assays up to day 35 in the spleen of C57Bl/6 mice, despite the presence of persistent OVA-257 tetramer+CD8+T cells .
Conclusion: miRNA-142-3p-regulated OVA constructs elicit CD8+T cells, which depending on the form and accessibility of the transgene, are either innocuous harboring an exhausted 
phenotype resulting from tolerogenic cross-presentation events of cytoplasmic transgenes, or exert adverse immune responses when transgenes are available to humoral responses.

P.A.22.08
MARCH E3 ligases and novel ubiquitination events that shape immunity

J. Villadangos; 
The University of Melbourne, Melbourne, Australia.

Membrane associated RING-CH (MARCH) E3 ligases ubiquitinate membrane associated substrates. Here, we have undertaken a comprehensive analysis of the role of MARCH E3 
ligases in the ubiquitination of major histocompatibility complex II (MHC II) molecules and other immunological receptors. Our studies have used primary immune cells to monitor 
MARCH ubiquitination in vivo.
First, we have characterized the ubiquitin chain linkages associated with MHC II by mass spectrometry. The ubiquitin code for MHC II in primary dendritic cells has been defined, 
providing a template for comparative analysis with other cell types. Second, utilising mice deficient in specific MARCH E3 ligases, we have identified different MARCH family members 
that are responsible for the ubiquitination of MHC II in epithelial versus hematopoietic cell types. Fourth, by undertaking proteomic screens of plasma membrane fractions isolated 
from primary MARCH-deficient dendritic cells and B cells, we have discovered novel substrates for MARCH-mediated ubiquitination. This analysis has identified a surprising role for 
MARCH 1-mediated ubiquitination in the deposition of complement component 3 (C3).
In summary, we have undertaken in depth analysis of the role of MARCH E3 ligases in primary immune cells. Our findings uncover novel cell-type specific ubiquitination events 
mediated by the MARCH family, with unexpected immunological functions.

P.A.22.09
Antigens from mitochondria are not presented through the classical MHC class I pathway, but through a vacuolar pathway implicating Mitochondria Derived Vesicles

D. Matheoud1, A. Sugiura2, A. Bellemare-Pelletier1, M. Azuma1, M. Chemali1, A. Laplante1, C. Rondeau1, A. Fazel2, J. Bergeron2, P. Thibault1, E. Gagnon1, H. McBride2, M. Desjardins1; 
1Université de Montréal, Montréal, QC, Canada, 2McGill University, Montréal, QC, Canada.

Antigen presentation is a critical actor in the initiation of the immune response as it controls CD4 and CD8 T cell activation through antigen presenting cells. The classical MHC class 
I antigen presentation pathway involves the processing of antigens through the proteasome and loading of the resulting peptides on MHC class I molecules in the ER. Recently an 
alternative pathway has been described during HSV-1 infection where autophagy allows the capture of antigens and their processing in the lysosomal compartment, raising questions 
regarding the extent of the implication of vacuolar pathways in MHC class I antigen presentation.
In the present study, we identified a novel pathway involving the formation of Mitochondria-Derived Vesicles (MDVs) required for the transport of mitochondrial proteins to vacuolar 
degradative compartments for processing and presentation on MHC class I molecules. The formation of MDV is distinct from mitophagy and requires Sorting nexin9 and the small 
GTPase Rab9, highlighting for the first time a function for these proteins in mitochondria. The formation of MDVs for presentation of mitochondrial proteins on MHC class I molecules 
is strongly induced in condition mimicking fever (Heat Shock). This mechanism might provide a quality control mechanism enabling the retrieval of damaged, aberrant, or viral 
proteins expressed in mitochondria in pathological conditions such as cancer, viral infections autoimmune diseases. Importantly, the description of this new mechanism opens new 
perspectives regarding neurodegenerative disease such as Parkinson where mitochondria quality control plays a major role in the progression of the disease.

P.A.22.10
Antigen-presenting cells are required for antigen-specific suppression of murine contact sensitivity mediated by T cell-derived exosomes

K. Nazimek, M. Ptak, W. Ptak, K. Bryniarski; 
Department of Immunology Jagiellonian University College of Medicine, Krakow, Poland.

Introduction: Recently we have demonstrated the essential role of macrophages (Mf) in antigen-specific suppression of murine contact sensitivity (CS) response mediated by T CD8+ 
cell-derived exosomes [Bryniarski et al. J Allergy Clin Immunol 2014;132:170-181]. Exosome-pulsed Mf express reduced antigen-presenting ability and release secondary exosomes 
that inhibit proliferation of CS T effector lymphocytes.
Present studies investigated if dendritic cells (DC) may also transmit suppressive exosome-dependent signal in murine CS reaction.
Methodology: Total or Mf-depleted (by donors’ treatment with clodronate liposomes) populations of CS effector cells were harvested from lymph nodes and spleens of CBA mice 
contact immunized with picryl chloride (PCL). Then pre-incubated with magnetic-beads phagocytes were removed from total CS effector cells by adherence to the magnet. Mf-
depleted and phagocyte-deprived CS effector cells were partially incubated for 1 hour with anti-CD11c monoclonal antibodies and rabbit complement to eliminate mature DC. 
Resulting populations of CS effector cells deprived of various cell types were incubated with suppressive exosomes and, after washing, transferred intravenously into naive recipients 
that were immediately challenged on ears with PCL. CS reaction was measured as ear swelling 24 and 48 hours later.
Results and conclusion: Exosome-mediated CS response suppression was observed in recipients of phagocyte-deprived effector cells in the presence or absence of DC, whereas 
selective Mf depletion completely abolished suppression.
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Antigen-presenting cells are required for T CD8+ cell-derived exosome-dependent, antigen-specific immunosuppression. The action of phagocytic Mf could be partly replaced by DC. 
However, antigen-presenting Mf play the most important role in studied suppression mechanism.
Supported by 2013/09/N/NZ6/00753.

P.A.22.11
ERAP1-ERAP2 dimers trim MHC I-bound precursor peptides: a molecular understanding of peptide editing

M. Bouvier1, H. Chen1, L. Li1, M. Weimershaus2, I. Evnouchidou2, P. van Endert2; 
1University of Illinois at Chicago, Chicago, IL, United States, 2INSERM, Paris, France.

Introduction: The human endoplasmic reticulum aminopeptidase 1 (ERAP1) and ERAP2 are critically important in the final processing of MHC class I antigens. To date, the molecular 
context of peptide trimming by ERAPs, and how ERAPs shape antigen repertoires, remain open questions.
Materials and Methods: Using a cell-free system composed of ERAP1 and ERAP2 heterodimers (ERAP1/2), MHC class I molecules, and N-terminally extended model and natural 
peptides, we characterized the function of ERAPs.
Results and Conclusion: We provide conclusive evidence that ERAP1/2 trims MHC I-bound precursor peptides to the final lengths, albeit more slowly than the corresponding 
free precursors. We show that trimming of MHC I-bound precursors by ERAP1/2 increases the conformational stability of MHC I/peptide complexes. We will discuss a molecular 
mechanistic model of peptide editing by ERAP1/2 that unifies and advances our understanding of these important enzymes.

P.A.22.12
ERAP1 regulates natural killer cell function by controlling the engagement of inhibitory receptors

L. Cifaldi1, P. Romania1, V. D’Alicandro1, G. Guida1, M. Falco2, R. Meazza3, D. Pende3, F. Locatelli1, D. Fruci1; 
1Ospedale Pediatrico Bambino Gesù, Rome, Italy, 2Istituto Giannina Gaslini, Genoa, Italy, 3AOU San Martino-IST, Genoa, Italy.

The endoplasmic reticulum aminopeptidase ERAP1 regulates innate and adaptive immune responses by trimming peptides for presentation by MHC class I (MHC-I) molecules. We 
have previously shown that in mice, the abrogation of ERAP1 results in the stimulation of both innate and adaptive immune responses and in the rejection of a murine lymphoma, 
which is otherwise refractory to immune elimination. Herein, we demonstrate that genetic or pharmacological inhibition of ERAP1 on human tumor cell lines perturbs their ability 
to engage several classes of inhibitory receptors by their specific ligands, including killer cell Ig-like receptors (KIR) by classical MHC-I-peptide (pMHC-I) complexes and the lectin-
like receptor CD94-NKG2A by nonclassical pMHC-I complexes, in each case leading to natural killer (NK) cell killing. The protective effect of pMHC-I complexes could be restored in 
ERAP1-deficient settings by replacement of endogenous peptides with high-affinity peptides of optimal length, suggesting that ERAP1 was needed to positively modify the affinity of 
natural ligands. Notably, ERAP1 inhibition enhanced the ability of NK cells to kill freshly established human lymphoblastoid cell lines from autologous or allogeneic sources, thereby 
promoting NK cytotoxic activity against target cells that would not be expected because of KIR-KIR ligand matching. Cellular models expressing single KIRs and KIR ligands allowed 
the identification of KIRs pertinent to ERAP1 inhibition. Overall, our results identify ERAP1 as a modifier to leverage immune functions that may improve the efficacy of NK cell-\based 
approaches for cancer immunotherapy.

P.A.22.13
TAPBPR associates with UDP-glucose:glycoprotein glucosyltransferase 1 to provide quality control in the MHC class I pathway

C. Hermann, R. Antrobus, L. H. Boyle; 
University of Cambridge, Cambridge, United Kingdom.

Introduction: The molecular mechanisms controlling peptide selection for immune recognition are still poorly understood. Recently we identified a tapasin-related protein called 
TAPBPR is a novel MHC class I specific chaperone. In order to determine its function, we sought to identify association partners for TAPBPR.
Materials & Methods: Mass spectrometry was performed on TAPBPR immunoprecipitates. shRNA depletion was used to test the importance of TAPBPR association partners in MHC 
class I biology.
Results: Here we reveal an association between TAPBPR and UDP-glucose:glycoprotein glucosyltransferase 1 (UGT1), a folding sensor in the calnexin/calreticulin quality control cycle 
that was recently shown to reglucosylate MHC class I. The association between TAPBPR and UGT1 is dependent on a conserved cysteine residue at position 94 of TAPBPR.
MHC class I molecules bound to TAPBPR are held in a peptide-receptive state and are released from TAPBPR in the presence of high-affinity peptide. Our results suggest the 
formation of a multimeric complex in which TAPBPR acts as a platform to promote the association of UGT1 with peptide-receptive MHC class I. Loss of the association between 
TAPBPR and UGT1 increases surface expression of peptide-receptive MHC class I.
Conclusions: Our results suggest TAPBPR and UGT1 function together as a second quality control checkpoint in the antigen presentation pathway to ensure only stable MHC class I 
are permitted release through the secretory pathway. There are now two MHC class I specific chaperones, tapasin and TAPBPR, intimately involved in selecting peptides for immune 
recognition.

P.A.22.14
Altered expression of the ER aminopeptidase ERAP1 in HPV-induced malignancies

A. Steinbach1, J. Winter1, A. K. Grabowska1, M. Reuschenbach2, S. Hoppe1,3, A. Klevenz1, R. Blatnik1,3, H. Khallouf1, M. von Knebel Döberitz2, A. B. Riemer1,3; 
1German Cancer Research Center, Heidelberg, Germany, 2Institute of Pathology, Heidelberg, Germany, 3German Center for Infection Research, Heidelberg, Germany.

Persistent infection with high-risk human papillomaviruses (HPV) is a necessary prerequisite for malignant transformation of the cervix, vagina, vulva, anus, penis, and oropharynx. 
HPV has developed multiple immune evasion strategies including the modulation of the antigen processing machinery (APM), which directly interferes with T-cell recognition of HPV-
transformed cells.
This project aimed at systematically analyzing the gene expression of all APM components in various HPV-positive cell lines from cervical, head and neck squamous cell carcinomas 
derived from primary tumors and metastases. Gene expression levels were determined by a quantitative real-time PCR (qRT-PCR) screen and protein levels by FACS and immunoblot.
While HPV-negative keratinocytes showed a remarkably uniform expression of APM components in a qRT-PCR screen, HPV-positive cells had upregulated levels of 
immunoproteasome subunits, the endoplasmic reticulum aminopeptidase 1 (ERAP1) and other APM components. We confirmed that the majority of tested HPV-positive cell lines 
expressed higher levels of ERAP1 on protein level, while other tested components were differentially expressed.
Currently, we investigate the expression of ERAP1 in all three grades of cervical intraepithelial neoplasia (CIN) and cervical cancer. We observed that ERAP1 is highly expressed 
especially in late grades of CIN and cervical cancer compared to nonmalignant epithelium.
Taken together, this study indicates that ERAP1 is overexpressed in the majority of tested HPV-positive cancer cell lines, CIN and cervical cancer samples. ERAP1 has a pivotal role in 
shaping the HLA-I epitope repertoire. Thus, the impact of ERAP1 overexpression on HPV epitope presentation will be assessed in future experiments.

P.A.22.15
CD8 T cell epitope determination and immunogenicity enhancement by modulating antigen processing

A. C. Platteel, M. de Groot, A. J. Sijts; 
Department of Infectious diseases and Immunology, Utrecht University, Utrecht, Netherlands.

Dermal DNA tattoo immunization elicits vigourous CD8 T cell responses, which is promising for vaccination against intracellular pathogens. However, poor processing efficiency 
of antigens is a limiting factor in T cell priming, hampering vaccine efficacy. The multistage cDNA vaccine H56, encoding three Mycobacterium tuberculosis antigens, was used to 
determine whether specific changes in the antigen sequences that modify its processing enhance the immunogenicity of this antigen.
To map CD8 T cell epitopes, CB6/F1 mice were tattoo-immunized with H56 cDNA and epitope candidates, predicted using the ANN, were tested in intracellular staining/ELISpot. Six 
H56 epitopes were identified. Four of these were C-terminally flanked by hydrophobic residues in the H56 antigen context, which can interfere with efficient proteasome-mediated 
liberation. To test whether substitution of these residues enhances responses, the H56 sequences were modified to encode a charged residue at the P1’ (C-terminal flanking) position 
of each H56 epitope. In addition, control constructs encoding truncated antigens from which epitopes are liberated without C-terminal cleavage were made.
Immunization-induced responses to 4 out of 6 epitopes were enhanced by alteration of P1’ to glutamic acid, in part with similar numbers of CD8 T cells responding as in mice 
immunized with control constructs.
Taken together, these data show that in silico prediction is an effective tool to predict CD8 T cell epitopes and that common strategies can be applied to modify the epitope flanking 
sequences, to elicit robust and multivalent CD8 T cell responses. This strategy may be exploited for haplotype-specific vaccine design. Supported by FP7/2007-2013°280873:ADITEC
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P.A.22.16
Cross presentation pathway in murine alveolar epithelial cells against Mycobacterium bovis (BCG) infection.

Z. A. Rizvi1, N. Puri1, R. K. Saxena2; 
1Jawaharlal Nehru University, Delhi, India, 2South Asian University, Delhi, India.

Introduction
Effective immunity to Mycobacterium tuberculosis (MTb) requires efficient presentation of the mycobacterial antigens by professional antigen presenting cells like macrophages, 
dendritic cells (DCs) and B-cells. BCG lung infection in mice has been used as a murine model of human tuberculosis. Our group has recently demonstrated that mouse type I alveolar 
epithelial cells (AECs) can efficiently present BCG antigens to antigen specific T helper cells [Kumari & Saxena, Infection and Immunity, 79, 3159, 2011]. It is however not known if lung 
alveolar epithelial cells can also cross-present the BCG antigens in association with MHC I molecules.
Materials and Methods
In the present work expression of MHC I molecules was studied by flowcytometry in AECs and bronchio-alveolar lavage (BAL) cells, followed by mRNA expression profiling of 
molecules involved in cross presentation pathway by qRT-PCR in LA-4 (mouse AECs) and MH-S (mouse alveolar macrophages) cell lines. And finally the cross presentation assay was 
performed on the encapsulated OVA (257-264) antigen by flowcytometry.
Results
Our studies show that there was a significant up-regulation of many of the crucial molecules of Cross presentation pathway including MHC I, CD74, Cathepsin S, Sec22b and Sec61a 
upon BCG infection in LA-4 cells. The cross presentation assay finally established that this up-regulation in presence of BCG translates into efficient cross presentation of OVA (257-
264) peptide.
Conclusion
Thus we describe a novel role of AECs in lung defences and hypothesize the actual involvement of these cells against lung defences in Mycobacterium tuberculosis infection.

P.A.22.17
Expression of Surface SpecificAntigen of echovirus and Establishment of Rapid Detection Technique

S. Li1,2, Y. Qi1, T. Xu1,2, Y. Pan1, S. Li1, J. Li1, C. Chen1,3, X. Wang1,3, Y. Xu1,3, Y. Li1; 
1Huadong Research Institute for Medicine and Biotechniques,Nanjing210002, China, Nanjing, China, 2School of Basic Medicine, Nanjing Medical University, Nanjing 210005, China, Nanjing, 
China, 3School of Life Science and Technology,China Pharmaceutical University,Nanjing 210009,China, Nanjing, China.

The structural and functional protein VP1 of echovirus is important for echovirus infection . Three antigen epitope-riched fragments of VP1 proteins from three serotype echovirus 
respectively, type1, 6 and 9, were screened by computer analysis. The gene sequences of the three fragments were optimized, chemically synthesized, and cloned into plasmid 
pGEX4T-2 respectively for expression and purification by genetic engineering. The antigenicity and immunogenicity of the expressed three fragments were detected by western 
blotting and immunizing rabbits. The three rabbit polyclonal antibodies to the three VP1 fragments were purified. As the direction antigen, the fragments conjugated with colloidal 
gold were added onto glass fiber membrane for detecting antibodies against VP1 protein. As test line or control line, the anti-human IgG monoclonal antibody and the anti-VP1 
proteins polyclonal antibody were respectively added to the nitrocellulose membranes building the capture reaction system. The colloidal gold test strip was assembled and inspected 
for its specificity and sensitivity, and was used for detection of antibodies against echovirus in sera of patients.
The results showed that the three VP1 protein fragments from E1, E6 and E9 were efficiently expressed and purified respectively, and could induce strong immune response. The 
colloidal gold test strip was successfully developed and has good specificity and sensitivity for detection of antibodies against echovirus without cross-reaction with other viruses.

P.A.23 Costimulatory Pathways in Immunity and Tolerance

P.A.23.01
Blocking costimulatory signal for the treatment of steroid resistant asthma

A. Mori1, S. Kouyama1, M. Yamaguchi1, Y. Iijima1, A. Ohtomo-Abe1, A. Kinoshita1, H. Hayashi1, K. Watai1, C. Mitsui1, C. Oshikata1, K. Sekiya1, T. Tsuburai1, M. Ohtomo1, Y. Fukutomi1, M. 
Taniguchi1, T. Ohtomo2, O. Kaminuma3; 
1National Hospital Organization, Sagamihara National Hospital, Sagamihara, Japan, 2Tokyo University of Pharmacy and Life Science, Tokyo, Japan, 3Tokyo Metropolitan Institute of Medical 
Science, Tokyo, Japan.

Rationale: To investigate the role of helper T (Th) cells in steroid resistant (SR) asthma, steroid sensitive (SS) and resistant (SR) Th clones were selected in vitro, and then adoptively 
transferred into unprimed mice. Effect of CTLA4-Ig was analyzed both in vitro and in vivo.
Methods: For in vitro evaluation, ovalbumin (OVA) reactive Th clones were cultured with antigen presenting cells and OVA in the presence of various concentrations of dexamethasone 
(DEX). Proliferative responses were measured by 3H-thymidine incorporation. For in vivo assessments, unprimed BALB/c mice were transferred with Th clones, challenged with OVA, 
and administered with DEX subcutaneously. Bronchoalveolar lavage fluid (BALF) was obtained 48 hr after challenge, and the number of infiltrating cells was differentially counted. 
CTLA4-Ig was administered through nasal inhalation or venous injection.
Results: SS and SR clones were selected based on the effect of DEX on the proliferative responses of antigen-stimulated Th clones. Airway infiltration of eosinophils and lymphocytes 
of mice transferred with SS clones were effectively inhibited by the administration of DEX. In contrast, those of mice transferred with SR clones were not significantly inhibited by 
DEX. Administration of CTLA4-Ig significantly suppressed the proliferation of DEX-treated SR clones in vitro, and the eosinophil infiltration of SR asthma model transferred with SR 
clones in vivo.
Conclusions: Steroid sensitivity of Th clones assessed in vitro was consistent with that of adoptively transferred asthma model assessed in vivo. Costimulatory signal mediated 
through CD28 is crucial for the induction of steroid resistance both in vitro and in vivo.

P.A.23.02
Cloning and characterization of the CD40 extracellular domain from rhesus monkey

L. Wan, S. Zhu, H. Yang, J. Cheng, X. Lu; 
Key Lab of Transplant Engineering and Immunology, Ministry of Health, West China Hospital, Sichuan University, Chengdu, China.

Introduction: CD40 is an important costimulatory molecule mediating immune response and blockade of CD40 pathway has been investigated in autoimmunity and transplantation. 
Due to the close evolutionary relationship to humans, rhesus monkeys have been widely used as animal models for human diseases. However, it is better to use rhesus monkey CD40 
(rmCD40) in rhesus monkey models because immune systems are highly species-specific.
Materials and Methods: The rmCD40 cDNA was obtained from peripheral blood mononuclear cells of rhesus monkey by RT-PCR. Genes encoding the extracellular domain of rmCD40 
and the Fc fragment of the human IgG1 were inserted into a pPIC9K plasmid to produce recombinant rmCD40Ig protein by Pichia pastoris. To test rmCD40 binding ability to its ligand, 
CD40L+ cells incubated with FITC-labeled rmCD40Ig were analyzed by flow cytometry. Moreover, the effect of rmCD40Ig on immune reactions was detected in Con A-stimulated 
lymphocyte proliferation OR mixed lymphocyte reaction system.
Results: The rmCD40 is highly homologous to human CD40, with an amino acid sequence identity of 94%. Approximately 20 mg rmCD40Ig protein with 90% purity could be recovered 
from 1 L of culture. The purified rmCD40Ig protein can specifically bind CD40L+ cells. Moreover, rmCD40Ig showed immunosuppressive activity in a dose-dependent manner.
Conclusions: These results suggest that rmCD40 plays important roles in the immune response and rmCD40Ig might be used as a novel tool for pathogenesis and experimental 
therapy for rhesus monkey immune disorders.

P.A.23.03
Bidirectional polarization of T cell function via CD43

M. Modak, O. Majdic, P. Cejka, P. Waidhofer-Söllner, S. Jutz, P. Steinberger, G. Zlabinger, J. Stöckl; 
Institute of Immunology, Vienna, Austria.

CD43 is one of the abundant cell surface glycoproteins expressed on T cells. Several studies with contradicting results have suggested that CD43 not only acts as a potent T cell co-
stimulator but also negatively regulates T cell activation. Co-receptors, are crucial in shaping T cell immunity, as being either co-stimulatory or co-inhibitory, they decide the fate 
of T cell function. To further investigate role of CD43 in T cell activation and subsequent function, peripheral blood T cells were activated via two distinct CD43 epitopes recognized 
by monoclonal antibodies (mAbs) CD43-6E5 (T6E5-act) and CD43-10G7 (T10G7-act) along with TCR signaling. T cell co-stimulation via either epitope on CD43 could potently induce T cell 
activation and proliferation. However, T cell co-stimulation via distinct CD43 epitopes, differentially regulated activation of downstream signaling pathways, T cell cytokine production 
and also subsequent effector function. T10G7-act produced lower levels of inflammatory cytokines, but higher levels of regulatory cytokines, TGF-β and IL-35 and also responded poorly in 
re-stimulation assay compared to T6E5-act or to T cells activated via CD28 (TCD28-act). Furthermore, T10G7-act acquired cytokine-independent T cell suppressive function. T10G7-act did not directly 
inhibit responder T cells, but rather exhibited their effect via dendritic cells when added to allogenic mixed leukocyte reaction. Together our data suggests a unique role of CD43 in 
bidirectional polarization of T cell immunity, a positive co-stimulatory role and a negative role in down-modulation of immune response, depending on its targeted epitope.
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P.A.23.04
Differential control of CD80 and CD86 on T-cells

B. Soskic1, L. E. Jeffery2, G. M. Hirschfield3, D. M. Sansom1; 
1Institute of Immunity and Transplantation, Royal Free Campus, University College London, London, United Kingdom, 2Medical Research Council Centre for Immune Regulation, School of 
Immunity and Infection, Institute of Biomedical Research, University of Birmingham, Birmingham, United Kingdom, 3Centre for Liver Research and National Institute for Health Research 
Biomedical Research Unit in Liver Disease, Institute of Biomedical Research, University of Birmingham, Birmingham, United Kingdom.

CD80 and CD86 are expressed on antigen presenting cells (APCs) and their role in providing costimulation to T cells is well established. On the other hand, it was demonstrated that 
these two molecules are expressed by T cells, but the significance of this observation has remained unknown. We have investigated stimuli that control CD80 and CD86 expression 
on T cells. Here we have found that a variable proportion of proliferating T cells express CD80 and CD86 and that the two ligands are differentially regulated. We demonstrate that 
as T cells divide further the percentage of CD80+ T cells declines, while the percentage of CD86+ T cells increases. In addition, our data suggest that the expression of CD86 and in 
particular CD80 is enhanced by CD28 costimulation, but inhibited by TCR signals. Furthermore, we demonstrated that in addition to CD25 and CD127, CD80 serves as a good marker 
for FoxP3 expression in vitro and in vivo. On the other hand CD86+ T cells express a high level of IFN-γ. Therefore, our results suggest that CD80 may be upregulated on induced 
regulatory T cells while CD86 is expressed on effector T cells. This observation opens the possibility that in addition to other activation markers, these ligands could be used to 
determine the history of T cell stimulation.

P.A.23.05
New insights in CD28 T cell signaling and inflammation

S. O. Morin1, M. Poggi2, V. Giroux1, C. Favre1, M. C. Alessi2, M. Malissen3, J. A. Nunès1; 
1Centre de Recherche en Cancérologie de Marseille - CRCM, Inserm U1068, CNRS UMR7258, Aix Marseille Université, Institut Paoli Calmettes, Marseille, France, 2Nutrition, Obésité et Risque 
Thrombotique - NORT, Marseille, France, 3Centre d’Immunologie de Marseille Luminy - CIML, Marseille, France.

Introduction: The CD28 costimulatory receptor has a pivotal role in T cell biology as this molecule amplifies T cell receptor (TCR) signals to provide an efficient immune T cell response 
and is essential for the development of a functional regulatory T cells (Treg) compartment. However, its role during obesity is unknown, and the role of signaling events occurring on 
its cytoplasmic tail has never been investigated during inflammation.
Methods: To study the role of CD28 in adhesion versus signaling in naive T cells where CD28 gene expression is controlled by endogenous elements, we designed a mouse strain 
lacking the cytoplasmic tail of CD28 (CD28 KI). Using diet-induced obesity and syngenic mammary tumors model, we investigated the effects of CD28 deficiency during inflammation.
Results: As in CD28KO mice, Treg homeostasis and T cell activation are altered in CD28KI mice. Unexpectedly, without its cytoplasmic tail CD28 could induce some early activation 
events in T cells (Morin et al., CMLS 2015). During obesity, the loss of CD28 decreases effector T cells and Treg content within visceral adipose tissue (AT) associated with reduced 
inflammation (Poggi et al., IJO 2015). In addition, breast cancer progression is impaired both in obese CD28KO and KI mice, with an intermediate progression profile for the tail-less 
mouse model.
Conclusion: These results unravel a new mechanism of T cell costimulation via CD28, independently of its cytoplasmic tail. The CD28 deficiency creates a new pro/anti-inflammatory 
balance in AT and exerts a protective effect against mammary cancer progression and obesity-induced metabolic disorders.

P.A.23.06
Costimulation blockade by belatacept inhibits allo-specific T cell responses but preserves virus-specific memory T cell-responses in kidney transplant recipients

C. Neudörfl1, K. Daemen1, M. Stevanovic-Meyer1, F. Lehner2, H. Haller3, C. Blume4, G. Grannas2, C. S. Falk1; 
1Inst. of Transplant Immunology, Hannover Medical School, Hannover, Germany, 2Department of General, Visceral, and Transplantation Surgery, Hannover Medical School, Hannover, 
Germany, 3Department of Nephrology and Hypertension, Hannover Medical School, Hannover, Germany, 4Institute of Technical Chemistry, Leibniz University Hannover, Hannover, 
Germany.

Belatacept (CTLA-4-Ig) blocks T cell activation via inhibition of the CD28-B7.1/2interaction. Due to its T cell specificity,, side effects are minimal compared to calcineurin inhibitors 
(CNI) but there is an increased risk for early rejection after kidney transplantation (KTx). Little is known about the effect of Bela on virus-specific T cell activation and long term effects 
on lymphocyte phenotypes in KTX patients.
IFNγ-ELISpots (virus-specific, allospecific) were performed with PBMC of healthy donors or KTx patients in the presence of Bela or CNI. In parallel, cytokine responses were assessed 
via multiplex analysis. PBMC of KTx patients treated with Bela-based immunosuppression for 10 years and CNI control patients were analyzed for lymphocyte subsets by flow 
cytometry.
Bela did not block virus-specific IFNγ production in contrast to CNI. However, allo-specific IFNγ responses were reduced by Bela in patients and healthy controls. Allo-specific IL-2 
production was diminished significantly by Bela while IL-10 secretion was unaffected. Long-term treated Bela patients show altered lymphocyte phenotypes.
In contrast to CNI, memory CD8+ T cell responses to viruses are not impaired by costimulation blockade. However, allo-specific immune response was partially inhibited by 
costimulation blockade which primarily affected IL-2 production while all other cytokines remained unaffected. This difference may explain the increased risk of rejections early after 
KTx. Our studies indicate that sensitivity towards Bela varies among healthy donors and KTx recipients which implies that predisposition of the immune response may determine the 
susceptibility to Bela treatment.

P.A.23.07
The CD28/CTLA-4 - CD80/86 pathway in control of T cell activation

V. Ovcinnikovs, R. Kenefeck, C. Wang, F. Heuts, A. Kogimtzis, H. Stauss, D. M. Sansom, L. S. Walker; 
UCL, London, United Kingdom.

The signal threshold for the activation of a naïve T cell upon recognising its antigen is regulated tightly by the CD28/CTLA-4 – CD80/86 pathway. Within this framework, CTLA-4 has 
been shown to limit the availability of CD80 and CD86 co-stimulation by direct competition with CD28 and by physical removal of these molecules from the APC by trans-endocytosis 
(TE). Absence of CTLA-4 leads to symptoms of severe lymphoproliferation and systemic autoimmune tissue infiltration, while in humans polymorphisms in the CTLA-4 locus have 
been associated with autoimmunity, including T1D, SLE and Grave’s disease. We therefore be hypothesised that CTLA-4 routinely supresses T cell response to self-antigens by limiting 
co-stimulation.
By utilising mouse knockout strains for CD28, CTLA-4 and both CD80 and CD86 (B7) we are able to dissect the role of CTLA-4 in the CD28/CTLA-4 – CD80/86 interplay. Upon antigenic 
activation regulatory T cells, unlike conventional T cells, rapidly recruit a larger pool of CTLA-4 and acquire CD80 from donor cells. The extent of the active CTLA-4 pool is controlled 
by B7 expressed on T cells that leads to two-fold restriction of CD80 acquisition. In vivo, our data suggest that antigen specific Treg cells are able to supress proliferation of adoptively 
transferred naïve T cells by acting on APCs in a CTLA-4-dependent manner. The extent of suppression is dependent upon the amount of B7 co-stimulation provided by the APCs, with 
higher levels able to overcome in vivo Treg suppression.

P.A.23.08
Requirement for IRF4-dependent DCs during generation of Th2 responses towards infection with the murine gastrointestinal nematode Trichuris muris

M. Demiri1, E. K. Persson1, W. W. Agace1,2, M. Svensson-Frej1; 
1Immunology, Lund, Sweden, 2Section of Immunology and Vaccinology, Frederiksberg, Denmark.

The nature of adaptive CD4+ T cell responses is controlled by the antigen-presenting dendritic cells (DCs) and environmental factors present during activation. While the requirements 
for induction of Th1, Th17 and regulatory T cells are relatively well-defined, comparably little is known with regards to how CD4+ T cells are directed to become Th2 cells, including 
the involvement of specific DC subsets. Trichuris muris is a large intestinal nematode infection model frequently used to study Th2 responses. Here, we investigate the role of DC 
subsets during T. muris infection, utilizing wild-type mice and CD11cCRE x IRF4flox mice, that have specific reductions in CD103+CD11b+ and CD103- CD11b+ DCs in the mesenteric 
lymph nodes (MLN) and intestine. Preliminary results show an aberrant Th2 cytokine profile in MLNs and increased worm burden in infected mice with IRF4-deficient DCs, indicating 
impaired Th2 responses in these mice. This suggests that IRF4-dependent DCs are important for generation of optimal Th2 responses during intestinal helminth infection. We are 
currently utilizing in vitro models to further investigate DC subsets and mechanisms involved during Th2 induction.

P.A.23.09
Costimulation through GITR enhances quantitative and qualitative CD4 T cell responses, leading to protective anti-viral CD8 T cell responses without exacerbating pathology

M. F. Pascutti1, S. Geerman1, E. Slot1, K. P. van Gisbergen1, L. Boon2, R. Arens3, R. A. van Lier1, R. A. van Lier1, M. C. Wolkers1, M. A. Nolte1; 
1Sanquin, Amsterdam, Netherlands, 2Bioceros BV, Utrecht, Netherlands, 3LUMC, Leiden, Netherlands.

The glucocorticoid-induced TNF-receptor family-related protein (GITR) is an important costimulatory receptor that controls T cell survival and function. Using GITR-ligand transgenic 
(GITRL-TG) mice, we found that enhanced costimulation through GITR is sufficient to increase various
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populations of effector CD4 T cells, such as Th1 cells and follicular helper T cells (Tfh), but also FoxP3+ regulatory T cells (Tregs) and follicular regulatory T cells (Tfr). These populations 
were functionally intact, based on their respective cytokine and surface marker profile, ability to form conjugates with B cells (for Tfh), and inhibit T cell proliferation (for Tregs). 
Importantly, GITRL-tg mice were healthy and did not suffer from autoimmunity, suggesting that the increased pool of effector T cells was controlled by their regulatory counterparts. 
Moreover, enhanced GITR-mediated costimulation could confer protection against an otherwise chronic infection with lymphocytic choriomeningitis virus (LCMV), as GITRL-tg mice 
displayed accelerated viral clearance and recovery, without increasing pathology. Rapid viral control correlated with an increase in poly-functional, virus-specific effector CD8 T cells, 
not with an increase in anti-viral antibodies. GITR-triggering boosted the helper-function of virus-specific CD4 T cells already early in the infection, as was evidenced by increased 
IL-2 and IFNγ production, and higher expression of CD40L and T-bet. Importantly, the increase in virus-specific CD8 T cells and ensuing viral clearance in GITRL-tg mice was entirely 
dependent on CD4 T cells. We therefore conclude that enhanced GITR-triggering on CD4 T cells boosts help to CD8 T cells, leading to protective, cellular, anti-viral immunity without 
exacerbating pathology or autoimmunity.

P.A.23.10
Epithelium expressing the E7 oncoprotein of HPV16 attracts immune-modulatory dendritic cells to the skin

J. Chandra, Y. Miao, N. Romoff, I. H. Frazer; 
University of Queensland, Woolloongabba, Australia.

Dendritic cells (DCs) can promote either antigen specific effector functions or tolerance by triggering an appropriate cell-mediated immune response in skin, determining clearance or 
persistence of cutaneous viral infections. Persistence of oncogenic human papillomaviruses (HPV) is a precursor to epithelial transformation and epithelial cancer. We have previously 
shown that skin from mice expressing the E7 oncoprotein of HPV16 in keratinocytes is tolerated when grafted on immunocompetent recipients. Here, we test the hypothesis 
that HPV16-E7 expression in epithelium directly or indirectly alters the ability of DCs to induce adaptive immune responses. Hyperplastic HPV16-E7 transgenic skin demonstrated 
increased numbers of Langerhans cells with a distinct phenotype of cell surface markers and altered expression of immune-modulatory enzymes and cytokines compared to non-
hyperplastic skin. Furthermore, HPV16-E7 transgenic skin attracted other DC subsets to the epidermis. In vivo DC migration and transport of antigen to the draining lymph node, and 
ex vivo capacity of DCs to process and present antigen to CD8+ T cells, was enhanced for DCs from K14.E7 transgenic skin. However, in vivo processing of antigen by DCs within K14.
E7 skin was significantly impaired. Our data suggest that DCs contribute to the immune-tolerant microenvironment observed in HPV16-E7 transgenic skin.

P.A.23.11
Prevention of Graft-vs-Host-Disease with maintenance of Graft-vs-Leukemia in humanized mice treated with an anti-ICOS monoclonal antibody

A. Burlion1, N. Petit1, D. Olive2, G. Marodon1; 
1CIMI PARIS, PARIS, France, 2Paoli-Calmettes Institute, Marseille, France.

Graft-vs-Host-Disease (GVHD) is a major complication of allogenic bone marrow transplantation (BMT). However, GVHD is often necessary to eliminate residual cancer cells, a process 
referred to as Graft-vs-Leukemia (GVL). Thus, the conundrum for efficient BMT resides on the control of a low grade GVHD to preserve GVL. Novel therapeutic strategies based on 
monoclonal antibodies (mAbs) specific for co-stimulatory molecules have proven their efficacy by reaching out effector T cells in the tumor and preventing immunosuppression. Here, 
we assessed whether a new mAb to ICOS was able to antagonize the co stimulatory signal delivered by ICOS-L in vivo, that would lead to lower T cell activation, preventing GVHD. 
To test this hypothesis, we used a xenogeneic model of human GVHD where human PBMCs are adoptively transferred in immunocompromised NOD.SCID.gc-null mice (NSG). In this 
model, mice invariably lose weight and ultimately die by day 50. In contrast, 70% of the mice receiving a single injection of the anti-ICOS mAb survived long-term. A strong reduction 
in perivascular infiltrates was noticed in liver and lungs of treated animals compared to controls. This was associated to a strong decrease in frequencies and numbers of human T cells 
in the blood and lymphoid organs, showing that the the mAb prevented T cell expansion in this setting. However, mice were not lymphopenic after treatment since GVHD-protected 
mice remains competent for rejection of the P815 mastocytoma, mimicking an efficient GVL in humans. Thus, ICOS represents a promising target in the management of BMT, 
preventing GVHD while preserving GVL.

P.A.23.12
Cancer immunotherapy with immunomodulatory anti-CD137 and anti-PD-1 monoclonal antibodies requires Batf3-dependent dendritic cells

A. R. Sánchez-Paulete1, F. J. Cueto2, M. Martínez-López2, S. Labiano1, A. Morales-Kastresana1,3, M. E. Rodríguez-Ruiz4, M. Jure-Kunkel5, A. Azpilicueta1, Á. M. Aznar1, J. I. Quetglas1, D. 
Sancho2, I. Melero1,4; 
1Division of Immunology and Immunotherapy, Center for Applied Medical Research (CIMA), University of Navarra, and Instituto de Investigación Sanitaria de Navarra (IdISNA), Pamplona, 
Spain, 2Centro Nacional de Investigaciones Cardiovasculares Carlos III (CNIC), Madrid, Spain, 3Current address: Center for Cancer Research, National Cancer Institute, Bethesda, MD, United 
States, 4University Clinic, University of Navarra and Instituto de Investigación Sanitaria de Navarra (IdISNA), Pamplona, Spain, 5Bristol-Myers Squibb Company, Princeton, NJ, United 
States.

Weak and ineffective antitumor cytotoxic T lymphocyte (CTL) responses can be rescued by immunomodulatory monoclonal antibodies (mAbs) targeting PD-1 or CD137. Using Batf3-/- 
mice, which are defective for cross-presentation of cell-associated antigens, we show that Batf3-dependent dendritic cells (DCs) are essential for the response to therapy with anti-
CD137 or anti-PD-1 mAbs. Batf3-/- mice failed to prime a CTL-mediated immune response toward tumor-associated antigens. As a result, the immunomodulatory mAbs could not 
amplify any therapeutically functional immune response in these mice. Moreover, administration of systemic sFlt3L and local poly ICLC enhanced DC-mediated cross-priming and 
synergized with anti-CD137-mediated immunostimulation in tumor therapy against B16-OVA-derived melanomas, whereas this function was lost in Batf3-/- mice. These experiments 
show that cross-priming of tumor antigens by Flt3L- and Batf3-dependent DCs is crucial to the efficacy of immunostimulatory mAbs and represents a very attractive point of 
intervention to enhance their clinical antitumor effects.

P.A.23.13
Selective CD28 blockade blunts memory lymphocytes responses in non human primates

N. Poirier1, M. Chevalier2, J. Hervouet2, D. Minault2, C. Mary1, P. Baker3, S. Ville2, S. Le Bas-Bernardet2, N. Dilek2, L. Belarif1, E. Cassagnau4, L. Scobie5, G. Blancho2, B. Vanhove1; 
1EFFIMUNE, Nantes, France, 2INSERM UMR 1064, Nantes, France, 3Glasgow university, Gaslgow, United Kingdom, 4CHU Hotel Dieu, Nantes, France, 5Glasgow university, Glasgow, United 
Kingdom.

Selective CD28 blockade, without interfering with CTLA-4 and PDL-1, suppresses T cells activation while enhancing regulatory T cells and tolerance in immunologically naïve animals. 
While CD28 controls priming of naïve T-cell, its role on established memory T cells remains controversial. We compared the efficacy of FR104, a monovalent humanized CD28 
antagonist, with CD80/86 antagonist (CTLA4-Ig) to prevent memory T cell reactivation.
In vitro, selective CD28 blockade was as effective on memory as it is on naïve T cells to prevent proliferation of purified human T cells stimulated with alloantigens (allo-Ags) or HLA-
restricted peptides from CMV, EBV, Flu and tetanus toxin. In contrast, CTLA4-Ig was not able to inhibit memory T cell proliferation stimulated with viral peptides. We then investigated 
in vivo antigen-specific memory T-cell reactivation in a delayed-type hypersensitivity (DTH) model in baboons presensitized with BCG vaccine. Administration of FR104 dose-
dependently prevented erythema development and inflammatory skin infiltrates. Unexpectedly, while all animals treated with excipient had reproducible monthly DTH responses 
over 6 months, DTH responses in animals treated with 10 mg/Kg FR104 stayed minimal over that period of time, even after drug elimination. In contrast, administration of high-
affinity CTLA4-Ig (Belatacept) at same dose was not able to prevent DTH response suggesting that CTLA-4 and/or PD-L1 coinhibitory signals tightly control memory T cell reactivation 
in vivo.
These findings indicate that memory T cell responses are controlled by both CD28 and CTLA-4/PDL1 cosignals and suggests that selective CD28 blockade might lead to higher 
therapeutic indexes compared to CD80/86 antagonist.

P.A.23.14
Insights on the co-stimulatory role of TLR5 in neonatal CD4 T cells by means of computational modelling

O. Rodriguez Jorge1,2, L. Kempis Calanis1,2, D. Thieffry3, A. Santana Calderón1,2; 
1Universidad Autónoma del Estado de Morelos (UAEM), Cuernavaca, Mexico, 2Centro de Investigación en Dinámica Celular, Cuernavaca, Mexico, 3Institute de Biologie de L’Ecole Normale 
Supérieure (IBENS), Paris, France.

Neonatal immune system is prone to mount Th2 and tolerant responses against pathogens and vaccines. TCR signalling is altered in neonatal T cells, leading to unbalances between 
the main inducible transcription factors: AP-1, NFAT and NF-kB. CD28 signalling is suboptimal and it is important to find alternative co-stimulatory pathways leading to better T cells 
responses. TLR ligands such as Pam2csk4 (TLR2) and flagellin (TLR5) promote neonatal T cell activation and proliferation. TLR signals might synergize with TCR signals promoting 
robust NF-kB and AP-1 activation, helping to overcome the tolerant/biased response of neonatal CD4+ T cells.
This work focuses on the study of the cross-regulation of TLR5 and TCR signalling pathways and its effect on neonatal CD4 T cell activation using experimentally validated dynamical 
models. We first constructed logical models for TCR and TLR5 signalling pathways based on literature and high-throughput data. Concomitantly, we stimulated highly purified 
neonatal and adult CD4 T cells via TCR and/or TLR5 and evaluated NF-kB, AP-1 and NFAT activation by flow cytometry and western blot. Next, we are using the experimental data to 
adapt the models and use them to predict the effect of flagellin co-stimulatory signals on CD4 T cell activation.
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Our preliminary results showed that flagellin co-stimulus induced high NF-kB and AP-1 levels in TCR-activated CD4 T cells, more strongly in neonatal than in adult cells. Furthermore, 
flagellin alone induced a stronger response in neonatal CD4+ T cells as compared to their adult counterparts.

P.A.23.15
The effect of co-stimulatory signals derived from acute myeloid leukemia cells (AML) on helper T lymphocyte activation and exhaustion

D. Özkazanç, G. Esendağlı; 
Hacettepe University Cancer Institute, Ankara, Turkey.

Introduction: T cell exhaustion is characterized by progressive loss of cytokine production, decreased proliferation and resistance to reactivation especially upon continuous antigen 
stimulation. Despite being potent stimulators of helper T (Th) lymphocytes, AML cells employ intriguing mechanisms to limit anti-tumor responses. Thus, this study proposes a co-
stimulation dependent Th cell exhaustion model that may represent a novel immune escape mechanism in AML.
Materials and Methods: CD4+T cells were co-cultured with AML cells or monocytes at different ratios and stimulated with various anti-CD3 concentrations. Media and aCD3 was 
regularly refreshed in extended culture periods. CD25, CD127, FoxP3, CD69, PD-L1, PD-1, CTLA-4, ICOS, TIM3, LAG3, CD38, CD154, CCR7, HLA-DR expression with proliferation and 
viability capacities were evaluated by flow cytometry. Assays were also done under ICOS-Ligand, PD-1L1/PD-L2 and CD80/CD86 blockade. IFN-g and TNF-a levels were measured by 
ELISA. Exhausted (TIM-3+/mo) and non-exhausted Th cells (TIM-3-/low) were enriched and re-stimulated.
Results: In the co-cultures, Th cells possessed high levels of LAG3, TIM-3, PD-1, CTLA-4. Th cells’ proliferation and activation with AML cells or monocytes were similar; however, 
exhaustion were significantly high in AML co-cultures. These exhausted cells produced lower IFN-g and TNF-a. Exhaustion was independent of Th cells’ initial proliferative activity. Co-
stimulatory signals derived from AML cells were more critical than aCD3 stimulation in Th cell exhaustion. Exhaustion could be reversed by exogenous IL-2.
Conclusion: Our findings indicate a novel immune escape mechanism employed by AML cells that can induce a co-stimulation dependent Th cell exhaustion.

P.A.23.16
CD58/CD2 is the primary costimulatory pathway in human CD28- CD8+ T cells

J. Leitner1, D. Herndler-Brandstetter2, G. J. Zlabinger1, B. Grubeck-Loebenstein2, P. Steinberger1; 
1Institute of Immunology, Vienna, Austria, 2Institute for Biomedical Aging Research, Universität Innsbruck, Austria.

A substantial proportion of CD8+ T cells in adults lack the expression of the CD28 molecule and the aging of the immune system is associated with a steady expansion of this T cell 
subset. CD28-CD8+ T cells are characterized by potent effector functions but impaired responses to antigenic challenge. CD28 acts as the primary T cell costimulatory receptor but 
there are numerous additional receptors that can costimulate the activation of T cells.
In this study, we have examined such alternative costimulatory pathways regarding their functional role in CD28-CD8+ T cells. Our study showed that most costimulatory molecules 
have a low capacity to activate CD28 deficient T cells, whereas the engagement of the CD2 molecule by its ligand CD58 clearly costimulated proliferation, cytokine production and 
effector function in this T cell subset. CD58 is broadly expressed on antigen presenting cells including dendritic cells. Blocking CD58 mAb greatly reduced the response of human 
CD28-CD8+ T cells to allogeneic DC as well as to viral antigens. Our results clearly identify the CD58/CD2 axis as the primary costimulatory pathway for CD8 T cells that lack CD28. 
Moreover, we show that engagement of CD2 amplifies TCR signals in CD28-CD8+ T cells demonstrating that the CD2-CD58 interaction has a genuine costimulatory effect on this T cell 
subset.
CD2 signals might promote the control of viral infection by CD28-CD8+ T cells but they might also contribute to the continuous expansion of CD28-CD8+ T cells during chronic 
stimulation by persistent antigen.

P.A.23.17
Regulation of allergen-specific immune responses through the human members of the T cell immunoglobulin and mucin domain (TIM) family

A. Hennig, J. Leitner, S. Jutz, S. Rosskopf, P. Steinberger; 
Institute of Immunology, MUW, Vienna, Austria.

The T cell immunoglobulin and mucin domain (TIM) genes have been implicated as allergy and asthma susceptibility genes. In humans this family comprises three molecules, TIM-1, 
3 and 4. Human TIM-1 is a highly polymorphic molecule demonstrated to be associated with protection against atopic diseases and able to mediate increased T cell proliferation and 
IL-4 production in Th2 cells. TIM-3 has been shown to down-regulate Th1 and Th17 cytokines, indicating that TIMs play a crucial role in T cell immunity particularly Th2 responses. 
Furthermore, TIMs have been shown to mediate uptake of apoptotic cells via binding of phosphatidyl serine. However, several independent reports reveal that TIMs act as genuine 
immunomodulatory receptors: TIM-1 has been reported to bind several ligands, namely TIM-4, CD300b and P-selectin, whereas TIM-3 was proposed to act as cellular receptor for 
CEACAM1.
In this study we analyze the interaction of human TIM-molecules with their ligands and their role in T cell stimulation and regulation. Therefore we stimulate Jurkat T-cell reporter lines 
that stably express TIM-molecules to determine their activation in response to TIM-ligands. Additionally, we will study the expression and regulation of TIM-1 and TIM-3 on human 
T cells and antigen presenting cells derived from allergic and non-allergic individuals. Allergen-specific human T cells will be stimulated in the presence of TIM-ligands to study the 
effects of TIM-ligation on the proliferation and cytokine production as well as on the marker expression profile of allergen-specific T cells receiving Signal 1 in the context of TIM-
signals.

P.A.23.18
Modulation of co-signals for generating allo-tolerant T-cells in humans

B. Dillinger1, S. Ahmadi-Erber1, B. Vanhove2, A. M. Dohnal1; 
1Department of Immunology, Children’s Cancer Research Institute, St. Anna Kinderkrebsforschung, Vienna, Austria, 2Institut de Transplantation, INSERM, Nantes, France.

Donor immune cells essentially contribute to the reconstitution of protective immunity after allogeneic hematopoietic stem cell transplantation (HSCT) and exert beneficial graft-
versus-leukemia effects but have to acquire specific tolerance against recipient allo-antigens in order to avoid life-threatening graft-versus-host disease (GvHD).
This project proposes strategies of generating allo-specific tolerant T-cells through ex vivo modulation of co-signals in a coculture with antigen presenting cells (APCs).
We have been using a selective CD28 antagonist antibody fragment (FR104) as a means to interrupt CD28 co-stimulatory signaling for the induction of stable tolerance in T-cells while 
leaving the CD80/86 signaling, crucial for Treg development and maintenance, intact.
Upon FR104 mediated co-stimulation blockade we observed a remarkable reduction of proliferating and IFN-γ and IL-2 secreting cells, which was stable upon FR104 removal. 
Furthermore we have been elucidating, whether FR104 inhibits CD28 signaling within a functional immunological synapse. We showed that DCs are capable of stably forming 
synapses with allogeneic T cells predominantly maintained by MHC / T cell receptor interaction. A MHC class II blocking but not the FR104 antibody prevented DC / T cell clustering 
shown by flow cytometry.
Based on our observations we will further investigate the role of feedback signaling on APCs. For that purpose T-cells, undergoing FR104 treatment in vitro and APCs, will be subjected 
to transcription profiling to reveal gene sets indicative for tolerance induction.
Our results show that interference with co-modulation signaling holds great promise to facilitate the induction of transplantation tolerance.

P.A.23.19
The role of the co-stimulatory receptor herpes virus entry mediator (HVEM) in B-cell activation and differentiation. Implications for SLE pathogenesis

A. Seretis1,2, A. Zampoulaki1,2, C. Choulaki1,2, I. Gergianaki1,2, P. Sidiropoulos2, D. Boumpas3,1, G. Bertsias1,2; 
1Laboratory of Autoimmunity & Inflammation, IMBB-FORTH, Heraklion, Greece, 2Rheumatology, Clinical Immunology and Allergy, University of Crete Medical School, Heraklion, Heraklion, 
Greece, 34th Department of Internal Medicine, Attikon University Hospital, National University of Athens, Athens, Greece.

Introduction: B-cells contribute to immune responses and autoimmunity pleiotropically. B-cell activation depends on signals from the B-cell receptor (BCR) and co-stimulatory 
molecules. We studied the expression and function of the recently characterized co-stimulator HVEM and its receptors on B-cell activation and differentiation in healthy individuals 
and systemic lupus erythematosus (SLE) patients.
Materials and Methods: Baseline and stimulation-induced expression of HVEM and its ligands, BTLA and LIGHT, were assessed by flow cytometry in CD19+, CD19+CD27- and 
CD19+CD27+ B-cells, isolated from SLE patients and healthy volunteers. Plate-bound HVEM-Fc chimeric protein was used to evaluate effects on cell proliferation, apoptosis, activation, 
cytokine production and differentiation.
Results: Active SLE patients had significantly higher proportion of circulating HVEM-expressing CD4+ T-cells than controls (95.4±1.3% versus 85.4±3.9%, p=0.013). Both patients and 
controls demonstrated high-level expression of BTLA on freshly-isolated B-cells, whereas LIGHT expression was induced following BCR activation. HVEM-Fc crosslinking on B-cells 
activated with anti-IgM+anti-CD40+IL-21 significantly reduced cell proliferation (by 72±3%). Notably, in 5-7 days cell cultures, HVEM-Fc induced the differentiation of CD27- B-cells, 
evidenced by the increased expression of CD27/CD38 (CD27+: 27.9% versus 18.4%; CD38+: 25.0% versus 21.5%). Furthermore, HVEM-Fc co-stimulation exhibited strong anti-apoptotic 
effects. Further experiments are underway to elucidate the molecular mechanisms of HVEM-Fc-mediated effects on B-cells and the potential therapeutic targeting of HVEM/BTLA in 
SLE.
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Conclusions: HVEM exerts significant B-cell co-stimulatory effects through regulation of proliferation, apoptosis and differentiation. Increased HVEM expression on SLE CD4+ T-cells 
might contribute to enhanced memory and plasma cell differentiation observed in the disease.

P.A.23.20
Identification of pathways indicative of allo-specific T-cell tolerance in murine stem cell transplantation

S. M. Ahmadi1, S. Schrom1, B. Dillinger1, M. Laakso2, A. M. Dohnal1; 
1(1) Department of Immunology, Children’s Cancer Research Institute, St. Anna Kinderkrebsforschung, Vienna, Austria, 2Significo Research Oy, Helsinki, Finland.

Post-hematopoietic stem cell transplantation (HSCT) immune dysfunction, including pathologic allo-immune responses known as graft-versus-host disease (GvHD) and a failure of 
protective immunity against environmental pathogens, represent significant factors contributing to transplantation related morbidity and mortality. Therefore, therapeutic strategies 
to avoid the development of GvHD but rapidly restore HSCT recipient’s immunocompetence towards infectious pathogens, i.e. rapid establishment of allo-specific tolerance, are an 
urgent need in HSCT.
T-cells, being key players in shaping the allo-immuneresponse in HSCT, require effective costimulatory signals for full activation, if absent, mere antigen recognition results in antigen-
specific deletion, anergy and augmentation of regulatory T-cells.
We tested the efficacy of targeting the CD28:CD80/86 pathway by CTLA4-Ig ex vivo to robustly and stably generate allo-specific tolerized T-cells. In co-cultures with bone marrow 
derived dendritic cells CTLA4-Ig dampened the proliferative capacity of allo-stimulated T-cells while sparing Tregs. Furthermore, apoptosis was decreased in Tregs in the presence of 
CTLA4-Ig. These events resulted in a relative increase of thymus-derived Tregs, which were stable upon second stimulation without CTLA4-Ig and displayed intact suppressive activity. 
Additionally, adoptive transfer of CTLA4-Ig tolerized T-cells into an in vivo major MHC mismatched murine model resulted in alleviated GvHD after HSCT and increased survival. 
Retained pathogen specificity remains to be elucidated. Based on our observations we conclude that CTLA4-Ig acts as a potent immune modulator by promoting Treg functions in 
vitro and as a consequence prevents GvHD.

P.A.23.21
TGF-b1 controls skin homeostasis through the Vitamin K-dependent receptor tyrosine kinase Axl

T. Bauer; 
Institute of Cancer Research, Medical University Vienna, Vienna, Austria.

On the outermost edge of the body a dense network of dendritic cells (DCs), called Langerhans cells (LCs), represent the first immune barrier. The establishment and maintenance 
of this epidermal network is dependent on the cytokine transforming growth factor-beta1 (TGF-b1). We could recently identify a crucial downstream effector of TGF-b1, the receptor 
tyrosine kinase Axl. Axl belongs to the TAM receptor family, with the additional members Tyro3 and Mer, and gets activated through the vitamin K-dependent ligands Gas6 and 
Protein S. Axl mediates parts of the TGF-b1 effects on LC differentiation, enhancement of phagocytosis and inhibition of pro-inflammatory cytokine signalling. Moreover, the activity 
of the TAM receptors was crucial for resolving antigen-specific T-cell mediated skin inflammation in mice. In line with this, constitutive Axl is activated and Mer is neo-induced in 
human skin LCs in response to allergens and both of these genes are controlled by TGF-b1. Consequently, we now aim to better characterize downstream effectors of TAM receptors 
during LC differentiation/ activation and to study potential involvement of these receptors in human skin disorders. We added vitamin K to serum-free LC generation cultures in order 
to activate the endogenous ligands Gas6 and Protein S. Vitamin K exhibited Axl-dependent positive effects on LC differentiation and LC-associated gene expression including the 
induction of several anti-inflammatory signature genes. Our findings highlight the importance of constitutive Axl expression to tolerogenic barrier immunity in the epidermis, and 
define a mechanism by which TGF-β1 enables silent homeostatic clearing of ACs to maintain long term self-tolerance.

P.A.23.22
Antigen presenting cell trafficking in murine lupus

M. R. Bono1, N. Crisostomo1, C. Fuentes1, A. Gleisner1, M. Rosemblatt1,2; 
1Universidad de Chile, Santiago, Chile, 2Fundacion Ciencia Vida, Santiago, Chile.

Systemic Lupus Erythematosus is an autoimmune disease characterized by increased autoantibody production which leads to multiple tissue injury. Autoreactive B lymphocytes 
are the key mediators of inflammation in lupus, while dendritic cells play a major role in the initiation of the adaptive immune response. In this work, we analyzed by flow cytometry 
subpopulations of dendritic cells in lymphoid tissues during the development of lupus in mice. Furthermore, we studied subpopulations of memory and regulatory B cells in these 
organs. Our results demonstrate that lupic mice present an accumulation of aberrant pDC and cDC in the spleen. The in vivo traffic experiments showed that both pDC and cDC from 
lupic mice have a greater capacity to migrate towards various lymphoid organs in comparison to control DCs Further characterization of the pDC subset suggests that they consist 
specifically on those capable and responsible for the generation and secretion of IFN-a. This work demonstrates an aberrant traffic of APCs during lupus in mice, indicating a major 
role of these cells in the initiation, progression and maintenance of lupus.
Funded by FONDECYT 1100557, PFB-16.

P.A.24 Th17 Cells - Part 2

P.A.24.01
C-kit is regulated by aryl hydrocarbon receptor and is expressed on a subset of TH17 cells

K. A. de Lima, J. Talbot, P. B. Donate, T. Cunha, J. C. Alves-Filho, P. Louzada, F. Q. Cunha; 
Center for Research in Inflammatory Diseases, Ribeirao Preto Medical School, University of Sao Paulo, Ribeirao Preto, Brazil.

The aryl hydrocarbon receptor (AHR) is expressed on TH17 cells, but their downstream signaling remains unclear. Previous data suggest the receptor tyrosine kinase c-kit as a 
possible downstream target of AHR. Recently, c-kit expression was described in a pro-inflammatory human TH17 cells, however the c-kit/AHR interaction remains unclear in these 
cells. We found that naive T cells differentiated in vitro into TH17 cells originated around 7-8% of c-kit+ cells. Under TH17-polarizing conditions we observed that c-kit expression was 
substantially up regulated 12h after activation, and its expression remained throughout the TH17 differentiation. To characterize the relevance of c-kit to TH17 differentiation in vivo, 
we immunized wild-type mice with MOG (35-55) and assessed the c-kit+ cells frequencies. Interestingly we also detected an expansion of c-kit-expressing TH17 cells. Additionally, 
we investigated the effect of c-kit signaling on TH17 differentiation using c-kit ligand and inhibitor, SCF and ISCK03 respectively. We did not observe any difference considering IL-
17 production or expression. However, cells treated with ISCK03 showed significant improvement in their IL-22 expression. Finally, to determine if AHR pathway has a role in c-kit 
expression, we expose naive T cells to the AHR ligand FICZ and we observed higher c-kit expression as well as the frequency of c-kit+ cells. These results suggest that c-kit signaling 
can be important to negatively regulate IL-22 production on TH17 whereas AHR activation can modulate c-kit expression in these cells.

P.A.24.02
ArtinM display different effects on murine T cells and human Jurkat T cells

T. A. da Silva, M. A. Souza, M. C. Roque-Barreira; 
University of São Paulo, Ribeirão Preto, Brazil.

Introduction:ArtinM, from Artocarpus heterophyllus, a lectin that binds to the manotriose core of N-glycans, modulates immunity toward Th1 axis and confers resistance to 
intracellular pathogens. These properties were credited to the ArtinM binding to TLR2 N-glycans on immune cells, with the consequent production of IL-12. The immunomodulatory 
activity of ArtinM is associated with innate immune cells, and we investigated the direct effects of ArtinM on murine and human T cells.
Materials and Methods:Murine CD4+ and CD8+ T cells were isolated from spleen cells using isolation kits, and utilized the human Jurkat T cell. These cells were assayed with ArtinM 
and evaluated the cell activation and viability as follows: cell proliferation assay, mitochondrial activity measurement, analysis of cytokine profiles, and assessed markers for activation 
and apoptosis.
Results:ArtinM stimulated CD4+ and CD8+ T cells showed high levels of cell proliferation and mitocondrial activity. Moreover, ArtinM induces the production of IL-2, IFN-γ, IL-17A 
and increased the CD25 expression. These activities were inhibited by manotriose. Cytokine production in murine T cells is related with ArtinM binding to glycans of CD3γ chain. The 
ArtinM effects not induce apoptosis on murine T cells, however on human Jurkat T cells was identified the AnnexinV/PI staining after incubation with ArtinM. The population doubling 
level assay demonstrated that ArtinM inhibits the growth of leukemic Jurkat cells at concentrations of 10-0,625μg/mL.
Conclusion:The effects exerted on murine CD4+ and CD8+ T cells contribute for the immunomodulatory activity of ArtinM, and human Jurkat T cells are sensitive to ArtinM stimulus.
Support:FAPESP
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P.A.24.03
Th22 and Th17 cells originate from distinct CD4+ T cell subsets and are dysregulated in Psoriatic Arthritis

A. N. Ezeonyeji, H. M. Baldwin, M. Vukmanovic-Stejic, M. R. Ehrenstein; 
University College London, London, United Kingdom.

Introduction: Th17 and Th22 cells are implicated in the pathogenesis of psoriatic arthritis (PsA). We investigated whether Th17 and Th22 cells have distinct migratory phenotypes and 
arise from different CD4+ T cell subsets in healthy controls (HCs) and PsA patients.
Materials and Methods: Chemokine receptor (CKR) expression levels within Th22 (CD4+IL-22+IL-17-) and Th17 (CD4+IL-17+IL-22-) cells from HCs and PsA patient PBMCs were 
measured by FACS. Levels of Th22 and Th17 cells were correlated with naïve (N), central memory (CM) and effector memory (EM) CD4+ T-cells based on CD45RA and CD27 expression. 
IL-17 and IL-22 production within these subsets was verified using FACS-sorted T cell populations.
Results: In PsA patients, CCR6 expression was significantly reduced in Th22 cells (p=0.02) and Th17 cells compared to HC (p=0.04*). Overall, there was a significant reduction in Th22 
cells (p=0.004*) in PsA but no difference in the percentage of Th17 cells between HC and PsA. CM cells were the most significant contributor of Th22 cells in HC, whereas CM and EM 
contributed equally in PsA. EM and CM cells contributed to Th17 cells in both groups.
Conclusions: Th22 and Th17 cells show altered CKR expression in PsA and arise differentially from T cell subsets. The provenance of Th22 cells is dysregulated in PsA, which may play a 
role in disease pathogenesis.

P.A.24.04
B-1a cells stimulate T cells in producing IL-17 through IL-6

S. Y. Lin1, B. L. Chiang1,2; 
1Graduate Institute of Immunology, College of Medicine, National Taiwan University, Taipei, Taiwan, Taipei, Taiwan, 2Graduate Institute of Clinical Medicine, College of Medicine, National 
Taiwan University, Taipei, Taiwan, Taipei, Taiwan.

Introduction: CD5+ B-1a cells with the basal level of IL-10 production increasing in response to stimulation exert the similar features of regulatory B cells. In addition, they can also 
generate some pro-inflammatory cytokines, such as IL-6. Hence, we aimed to study the potential function of peritoneal cavity-derived B-1a cells in the mechanism of interaction of 
cytokines secretion that compared to conventional splenic B220+ B-2 cells.
Materials and Methods: Both naive BALB/c mice and C.129P2 (B6)-Il10tm1Cgn/J mice were used to purify B-1a and B-2 cells and tested whether B cells could stimulate T cells in producing 
IL-17 in the transwell system with or without the presence of anti-IL-6 antibody. We assayed the cytokines production of T cells by ELISA and intracellular staining.
Results: The results showed that B-1a cells would facilitate naive CD4+ T cells differentiated into IL-17-producing T cells through IL-6 cells than B-2 cells did. In addition, the loss of IL-10 
could result in the accumulation of cytokines about two-fold more than that of wild type mice, including IFN-γ and IL-17.
Conclusions: We found that the production of IL-6 from B-1a cells could enhance the differentiation of naive T cells into IL-17-producing cells. Further, the effect of IL-6 would be 
influenced by IL-10 in reducing T cells to express RORγt and generate IL-17.

P.A.24.05
CCR7+ naïve and memory T lymphocyte detection in periodontitis-affected tissues

C. Alvarez, L. Rojas, F. Castillo, P. Carvajal, A. Benítez, J. Díaz-Zuñiga, R. Vernal; 
University of Chile, Santiago, Chile.

Introduction: Chronic periodontitis is an infectious and inflammatory disease in which the involvement of CCR7+ naïve and memory T lymphocytes has not yet been described. In other 
diseases, it has been established that CCR7+ naïve T lymphocytes are chemo-attracted towards inflamed tissues allowing in situ antigen presentation. In addition, it has been reported 
that CCR7+ RORC2+ memory T lymphocytes are involved in inflammation and bone resorptive processes, whereas CCR7+ FOXP3+ memory T lymphocytes play regulatory functions. 
This investigation was aimed to analyze the detection of CCR7+ RORC2+ and CCR7+ FOXP3+ memory T lymphocytes in periodontal tissues of periodontitis-affected patients.
Materials and Methods: Gingival biopsies were obtained from chronic periodontitis-effected patients and healthy subjects. Total gingival cellular suspensions were purified using 
standard tissue enzymatic digestion procedures and analyzed by flow cytometry using the following antibodies: anti-CD4, CD25, CD45RA, CD45RO, CD197, FOXP3, and RORC2. In 
addition, CCR7, CCL19, and CCL21 mRNA expression was quantified by real-time RT-PCR and CCR7 production was detected by western blot and immuno-histochemistry. Finally, 
CCL19 and CCL21 secretion was quantified from gingival crevicular fluid samples by ELISA.
Results: At protein and mRNA levels, higher production of CCR7, CCL19, and CCL21 was detected in periodontitis compared with healthy individuals. The number of infiltrating CCR7+ 
naïve T lymphocytes and CCR7+ RORC2+ memory T lymphocytes was greater in periodontitis compared healthy individuals.
Conclusions: An increment in the number of infiltrating CCR7+ T lymphocytes was detected in periodontitis-effected tissues and this increment was associated with the CCL19 and 
CCL21 secretion.Grant FONDECYT 1140904

P.A.24.07
Blockade of Costimulation as an Option in the Treatment of Glomerulonephritis

K. Artinger1, A. H. Kirsch1, D. J. Cooper2, I. Aringer1, C. Schabhuettl1, P. Eller3, P. J. Lane2, A. R. Rosenkranz1, K. Eller1; 
1Clinical Division of Nephrology, Medical University of Graz, Graz, Austria, 2Medical Research Council Centre for Immune Regulation, Birmingham, United Kingdom, 3Intensive Care Unit at 
the Department of Internal Medicine, Medical University of Graz, Graz, Austria.

Introduction: Being an emerging therapeutic option in organ transplantation, the blockade of costimulatory molecules is also seen as an attractive target in the treatment of 
autoimmune disease. The TNF superfamily-members CD30 and OX40 are involved in costimulatory pathways via propagation and survival of CD4+ Th1 cells, thereby maintaining 
their different functions. Nephrotoxic serumnephritis (NTS) is a model of experimental immune complex glomerulonephritis in mice, known to be dependent on Th1 and Th17 cells. 
Since the blockade of CD30 and OX40 was shown to also abrogate the development of lethal Foxp3-deficient disease in mice, this blockade could also be a treatment option in 
glomerulonephritis.
Methods: NTS was induced in wildtype (WT) mice and mice deficient in CD30 and OX40. Additionally, NTS was induced in WT mice and antibodies against CD30-ligand and OX40-
ligand or control IgG were injected intraperitoneally twice a week. The kidney phenotype was analyzed after 14 days.
Results: CD30/OX40-deficient mice developed significantly decreased albuminuria when compared to WT animals. Furthermore, levels of glomerulosclerosis as well as kidney 
infiltrating cells such as CD4+ cells and macrophages were significantly decreased in CD30/OX40 deficient mice. In line to the data obtained from CD30/OX40 knock-out mice, antibody 
blockade resulted in decreased albumin/creatinine ratio as well as glomerulosclerosis 14 days after NTS induction when compared to control IgG treated mice.
Conclusion: Since not only knock-out animals, but also the treatment with antibodies against CD30-ligand and OX40-ligand lead to an improved disease phenotype, this blockade 
represents a potential treatment option in the therapy of glomerulonephritis.

P.A.24.08
EBI2 confers pathogenicity to Th17 cells

F. Wanke1, A. L. Croxford2, A. P. Heinen1, S. Moos1, S. Firmenich1, Y. Tang1, N. Israel1, K. Karram1, D. Tischner3, S. Reißig1, C. Reichhold1, I. Mufazalov1, T. Kuhlmann4, N. Wettschureck3, A. W. 
Sailer5, K. Rajewsky6, S. Casola7, A. Waisman1, F. C. Kurschus1; 
1Institute for Molecular Medicine, Mainz, Germany, 2Institute of Experimental Immunology, Zürich, Switzerland, 3Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, 
Germany, 4Institute of Neuropathology, Münster, Germany, 5Novartis Institutes for BioMedical Research, Basel, Switzerland, 6Max-Delbrueck-Center for Molecular Medicine, Berlin-Buch, 
Germany, 7IFOM–The FIRC Institute for Molecular Oncology, Milano, Italy.

Using a novel reporter-knockin/knockout (KO) mouse model, we could show that Epstein-Barr virus-induced gene 2 (EBI2) is expressed in T cells and more abundant in helper T cells 
in contrast to cytotoxic T cells. Further analysis of different T cell subsets, revealed that regulatory T cells express significantly less EBI2 compared to helper T cells in general. In line 
with this we found that transfer of sorted EGFP- helper T cells form EBI2-EGFP reporter mice induced less severe colitis in RAG1 deficient hosts compared to transfer of EGFP+ cells. 
Therefore, we reasoned that EBI2 might be a marker for effector T cells rather than regulatory T cells. To further study the expression and role of EBI2 under inflammatory conditions, 
we subjected mice to experimental autoimmune encephalomyelitis (EAE) a murine model for multiple sclerosis. However we did not detect differences in EAE development in EBI2 
deficient mice, after immunization with myelin peptides. Interestingly analysis of EBI2 expression revealed that it correlates with TH17 cells in the CNS, rather than TH1 cells and TH17 
cells in the lymph nodes. Strikingly adoptive transfer of myelin specific TH17 cells into RAG1 deficient resulted in delayed onset of EAE when EBI2 is absent. Our data suggests, that 
EBI2 expression correlates with a pathogenic phenotype of T cells and guides early CNS migration of TH17 cells in EAE.
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P.A.24.09
The role of histone deacetylase 1 (HDAC1) in T helper 17 cells

L. Göschl1,2, T. Preglej1, L. Andersen1, P. Mathias3, C. Seiser4, G. Steiner2, W. Ellmeier1; 
1Department of Immunolgy, Medical University of Vienna, Wien, Austria, 2Department of Rheumatology, Medical University of Vienna, Wien, Austria, 3Friedrich Miescher Institute for 
Biomedical Research, Basel, Switzerland, 4Max F. Perutz Laboratories, Medical University of Vienna, Wien, Austria.

Reversible histone acetylation is a key epigenetic control mechanism in the regulation of T cell development and function and is mediated by the opposing actions of histone acetyl- 
transferases (HATs) and histone deacetylases (HDACs). Moreover, numerous non-histone targets of HATs/HDACs are emerging in which lysine acetylation can affect protein-protein 
and protein-DNA interactions, protein stability or intracellular localization. This implies that lysine acetylation is an important post-translational modification regulating chromatin-
associated processed but also a variety of other cellular pathways. The family of histone deacetylases (HDACs) consists of 18 members, however the specific functions of individual 
HDACs in T cells has to be further elucidated. In previous studies we showed that conditional deletion of HDAC1 in T cells leads to enhanced allergic airway inflammation due to 
increased Th2 cytokine production. In addition, cytokine production in Th1 cells was enhanced in the absence of HDAC1. This indicates that HDAC1 is a crucial regulator of Th1/Th2 
cytokine expression. To determine whether HDAC1 plays also role in the differentiation and function of other T helper lineages we are performing a comprehensive analysis using in 
vitro and in vivo approaches to reveal a potential role for HDAC1 in Th17 cells. Results from our ongoing experiments will be presented.
Supported by the IMI Project BTCure and FWF 26193

P.A.24.10
IkappaBNS, regulator of Th17 cell differentiation

M. Annemann1, Z. Wang2, C. Plaza-Sirvent3, R. Glauben4, M. Schuster3, F. Ewald Sander3, P. Mamareli2, A. A. Kühl4, B. Siegmund4, M. Lochner2, I. Schmitz3; 
1Institute for Molecular and Clinical Immunology, Otto-von-Guericke University, Magdeburg, Germany, 2Institute of Infection Immunology, TWINCORE, Centre for Experimental and 
Clinical Infection Research, Hannover, Germany, 3Systems-Oriented Immunology and Inflammation Research Group, HZI Braunschweig, Germany and Institute for Molecular and Clinical 
Immunology, Otto-von-Guericke University Magdeburg, Braunschweig, Germany, 4Medizinische Klinik I, Charité – Universitätsmedizin Berlin, Berlin, Germany.

Introduction: One key regulator of inducible gene expression within the immune system is the nuclear factor-kappaB (NF-kappaB). The activity of NF-kappaB group members 
is regulated by NF-kappaB inhibitory proteins (IkappaBs). The classical cytoplasmic IkappaBs act as inhibitors of NF-kappaB activity. The unusual nuclear IkappaB proteins (like 
IkappaBNS) regulate the transcriptional activity of NF-kappaB in an inhibitory or inducible manner and provide the fine-tuning for NF-kappaB-dependent gene regulation. The 
TCR-inducible IkappaBNS mediates transcriptional repression as well as up-regulation of cytokine expression. The loss of IkappaBNS leads to diminished proliferation of T-cells. 
Furthermore, IkappaBNS-/- mice show a reduction of mature Tregs. Due to its effect to T-cell proliferation and cytokine expression, we investigated the function of IkappaBNS in Th 
cells.
Methods: Using in vitro Th17 polarization, two colitis models as well as Citrobacter rodentium infection we compared the generation of wildtype and IkappaBNS-deficient Th17 cells.
Results: Our study demonstrates that IkappaBNS is crucial for murine Th17-cell generation. IkappaBNS is highly expressed in activated Th17 cells, in vitro. In the absence of 
IkappaBNS, the frequencies of Th17 cells are drastically reduced in vitro and in C. rodentium infection. Mechanistically, murine IkappaBNS-deficient Th17 cells are less proliferative and 
express markedly reduced levels of IL-10 and GM-CSF. Finally, in Th17-inducing C. rodentium infection IkappaBNS-/- mice are more susceptible but histological symptoms are reduced, 
associated with diminished frequencies of Th17 and Th1 cell.
Conclusion: Our findings identified IkappaBNS to be crucial for the generation and function of murine Th17 cells upon infections and inflammation.

P.A.24.11
Characterisation of IL-17A, IL-17F and IL-17E expression in human health and inflammatory disease

L. A. Burns1, W. Cheng1, D. Marshall2, B. W. Kirkham3, L. S. Taams1; 
1Centre for Molecular & Cellular Biology of Inflammation, Division of Immunology, Infection and Inflammatory Disease, King’s College London, London, United Kingdom, 2UCB Pharma, 
Slough, London, United Kingdom, 3Dept Rheumatology, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom.

Introduction: The pro-inflammatory cytokine IL-17A has been implicated in the immunopathology of inflammatory arthritis. Less is known regarding IL-17F and IL-17E which share the 
strongest (50%) and weakest (17%) homology with IL-17A, respectively. The aim of this study was to determine the expression of IL-17A, IL-17F and IL-17E by CD4+ T-cells from healthy 
individuals, and their levels in serum and synovial fluid (SF) from patients with Rheumatoid Arthritis (RA) and Psoriatic Arthritis (PsA).
Methods: CD4+ T-cells and CD14+ monocytes were isolated from healthy peripheral blood and co-cultured with anti-CD3 mAb in the absence/presence of LPS for analysis of cytokine 
expression by flow cytometry and Luminex. Additionally, serum from healthy donors (n=4) and paired serum and SF from patients with RA (n=9) or PsA (n=6) were analysed by 
Luminex.
Results/conclusions: LPS addition to co-cultures (n=13) led to a significant increase in IL-17A+CD4+ T-cells (p=0.0017) and IL-17A+IL-17F+ double positive cells (p=0.0039). Flow 
cytometry showed that similar percentages of IL-17A+IL-17F- and IL-17A+IL-17F+ cells co-expressed TNFα, IFNγ, and GM-CSF, however IL-10 co-expression was reduced in IL-
17A+IL-17F+ vs. IL-17A+IL-17F- CD4+ T-cells (1±0.2% vs. 3±0.6%, n=8, p=0.005). Luminex analysis revealed LPS stimulation significantly increased IL-17A, IL-17F and IL-17E secretion 
(p<0.01, n=9), however IL-17F was present at higher levels than IL-17A and IL-17E in LPS-stimulated co-cultures (approximately 5,393 vs. 2,801 vs. 29pg/ml) and in RA and PsA SF 
(approximately 55 vs. 9 and 7pg/ml). We hypothesise that IL-17A+IL-17F+ CD4+ T-cells are more pathogenic than IL-17A+IL-17F- CD4+ T-cells.
This research was funded by a BBSRC/UCB Pharma CASE studentship.

P.A.24.12
New tools for research on viable human IL-22- or GM-CSF-secreting T cells

D. S. Stolle, M. Niemöller, M. Vahldieck, M. Assenmacher, A. Richter; 
Miltenyi Biotec GmbH, Bergisch Gladbach, Germany.

IL-22 and GM-CSF are known for their protective role in epithelial tissue infection or in homeostasis of the innate immunity, respectively. However, both cytokines, produced by CD4+ 
Th lymphocytes, are also associated with the development of autoimmune and inflammatory disorders. The investigations of the differentiation and function of IL-22- and GM-CSF-
producing Th cells are crucial to understand the pathogenesis and improve therapeutic strategies. Based on the affinity matrix technology, we developed flow cytometric cytokine 
secretion assays and studied viable blood-derived human IL-22- and GM-CSF-producing Th cells.
After short-term in vitro stimulation human PBMC were labeled with a bispecific affinity matrix composed of an Anti-CD45/Anti-cytokine antibody conjugate. Secreted cytokines 
were caught onto this affinity matrix of the producing cells. Subsequently, the cytokine-secreting cells were detected by a PE-labeled Anti-cytokine antibody and analyzed by flow 
cytometry. Compared with an intracellular cytokine staining we identified with the cytokine secreting assays identical frequencies of cytokine-producing Th cells. We characterized 
the cytokine-secreting Th cells according to memory marker and chemokine receptor expression. As autoreactive Th cells are expected to be present in low percentages in the blood, 
we magnetically isolated the cytokine-producing cells to yield enriched cell populations for downstream applications. Using Anti-PE MicroBeads Ultrapure a purity of more than 90 % 
cytokine-producing cells was achieved.
The newly established GM-CSF and IL-22 secretion assays are unique and valuable methods to examine the contribution of IL-22- and GM-CSF-producing Th cells to the development 
of host defense and autoimmune diseases.

P.A.24.13
Transcription factor Foxo1 directs the differentiation of IL-9+ T helper cells

A. Awasthi, S. Malik, S. Sadhu, R. Pandey; 
Translational Health Science & Technology Institute, Faridabad, India.

Interleukin 9 (IL-9), a pleiotropic cytokine of common γ-chain cytokine receptor family, plays a crucial role in allergic inflammation and immunity to extracellular pathogens. Recent 
identification of anti-tumor function of IL-9 makes it an attractive target for anti-tumor therapy. Initial function of IL-9 was tested primarily in Th2-biased infection and allergic 
inflammation models as it thought to be a Th2 cytokine. Although Th2, Th17 cells and Foxp3+ Treg cells were shown to produce IL-9, more specialized IL-9-producing Th9 cells 
were identified as a distinct subset of Th cells that are proinflammatory in vivo. The master transcription factors that regulates IL-9 production in Th2, Th9 and Th17 cells has not 
been identified, although IRF-4, PU.1, Batf and IRF1 were shown to be essential for IL-9 induction in Th9 cells. Here we have identified Foxo1, a forkhead family transcription factor, 
predominantly required for the induction of IL-9 in Th2, Th9 and Th17 cells. We further identified AKT, a upstream kinase regulates IL-9 induction in Th1, Th2, Th9 and Th17 cells via 
Foxo1. Chromatin-immunoprecipitation (Chip) analysis revealed a direct physical interaction of Foxo1 binding site in IL-9 and IRF4 promoters, which transactivates both IL-9 and 
IRF4 activity. Furthermore, inhibition of Foxo1 by specific siRNA, ShRNA and a Foxo1 inhibitor suppressed IL-9 production in Th2, Th9 and Th17 cells. Furthermore, in Th9 mediated 
asthma model, Foxo1 inhibition substantially ameliorated allergic inflammation and IL-9 induction. Our findings thus identify Foxo1 as a master transcription factor in controlling the 
development of Th9 and IL-9-producing Th cells.
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P.A.24.14
Retinoic Acid suppresses TH9 development by promoting Regulatory T Cell Differentiation

S. Malik1, R. Rampal2, V. Ahuja2, A. Awasthi1; 
1Translational Health Science & Technology Institute, Faridabad, India, 2All India Institute of Medical Sciences, New Delhi, India.

Environmental factors especially micronutrients are known to influence T cell activation and differentiation. Retinoic acid (RA) is produced by APC’s, which convert Vitamin A into 
its biologically active form all-trans RA (ATRA). ATRA modulates lymphoid cell compartment by binding to its nuclear receptors and act as transcription factor that regulate T cell 
differentiation and homing. ATRA has shown to inhibit the differentiation of Th17 cells while inducing Foxp3+ Treg differentiation. Here, we have identified that RA suppresses Th9 
cells development and reprogram Th9 cells into Foxp3+ Treg cells. LE135, an RA antagonist opposes the function of RA in inhibiting Th9 cells differentiation. In fact, RA inhibited the 
Th9 gene program by inhibiting crucial transcription factor of Th9 cells such as Batf, Pu.1 and irf-4 while up regulating the Foxp3. Moreover, ATRA also inhibited the expression of 
IL-4Rα, OX-40 and pSTAT6, which are required in developing Th9 cells. Similar to ATRA, which enhances Foxp3 induction in Th9 cells, over-expression of Foxp3 also inhibits Th9 cells. 
Moreover, ATRA-induced Foxp3 inhibits IRF-4 mediated induction of Th9 cells by interacting with IRF-4 and suppresses IRF-4 promoter activity. Our ChipSeq data also revealed the 
binding of Foxp3 to IRF-4, GATA3, OX40 and Pu.1. Similarly, ATRA also suppressed human Th9 development. Moreover, ATRA-primed human DCs unable induce Th9 development as 
compared to LPS-primed DCs. Furthermore, in Th9 mediated asthma model, ATRA treatment substantially ameliorated allergic inflammation and IL-9 induction. Our findings thus 
identify ATRA as an antagonist in controlling the development of Th9 cells.

P.A.24.16
The role of IL-6 in the adaptive immune response against Listeria monocytogenes

K. Lücke1, J. Schwarz2, I. Yan1, V. Schumacher1, S. Rose-John2, A. Chalaris2, H. Mittrücker1; 
1University Medical Center Hamburg Eppendorf, Hamburg, Germany, 2Christian-Albrechts University, Kiel, Germany.

Introduction: IL-6R signaling is a key component of inflammatory responses during bacterial infection. Binding of IL-6 to membrane IL-6Rα leads to the recruitment of gp130 and 
initiates classical IL-6 signaling. gp130 is ubiquitously expressed whereas IL-6Rα expression is restricted to hepatocytes and some leukocyte populations. Soluble IL-6Rα generated 
via ectodomain shedding is still able to bind IL-6 with high affinity. This IL-6/sIL-6Rα complex can interact with gp130 on the cell surface and thereby induce IL-6R signaling in a broad 
spectrum of cells, a process called IL-6 trans-signaling.
Materials and Methods: We used IL-6KO mice, mice with T cell restricted deletion of the IL-6Rα (IL-6Rαfl/fl × CD4cre) or mice transgenic for soluble gp130 (sgp130tg) in the Listeria 
monocytogenes-infection model. Infected mice were analyzed for the magnitude and quality of L. monocytogenes-specific T cell responses.
Results: IL-6KO mice demonstrated CD8+ T cell responses and Th1 responses to L. monocytogenes similar to those observed in wild-type mice. However, we failed to detect the 
formation of Th17 cells in these mice. Mice with a T cell-restricted block in classical IL-6 signaling (IL-6Rαfl/fl × CD4cre) were also deficient in the generation of Th17 cells. In contrast, 
sgp130tg mice, in which IL-6 trans-signaling is abrogated due to neutralization of IL-6/sIL-6Rα complexes by sgp130, showed an unimpaired Th17 cell formation.
Conclusion: Our results suggest that Th17 cell differentiation is dependent on classical but not on IL-6 trans-signaling.

P.A.25 Regulatory T Cells - Part 4

P.A.25.01
Hyperbaric Oxygen Therapy for a Murine Model of Arthritis

H. Kim1, C. Eun-Jeong1, J. Mi-Seon1, K. Jeong-Hae2, S. Ju-Young1; 
1Department of microbiology, Ewha Womans Univiersity Medical Center, Seoul, Korea, Republic of, 2Pathology, National Health Insurance Cooperation Ilsan Hospital, Ilsan, Korea, Republic 
of.

Introduction: Reactive oxygen species (ROS) have been considered harmful to tissues and as mediators of inflammation at the injury sites for a long time. However, in recent, many 
findings about other functions of ROS and oxygen are reported. The effects of ROS such as suppression of autoimmune disease and allergen-induced inflammation have been 
studied. Moreover, regulatory T cell (Treg) effects to various diseases including autoimmune and inflammatory diseases depending on own activity. There are also many reports on the 
therapeutic effects of hyperbaric oxygen therapy (HBOT) in chronic inflammatory or autoimmune diseases. We hypothesized that HBOT may improve arthritis symptoms.
Materials and Methods: DBA1/J mice were used for entire experiments. Arthritis was induced by bovine type II collagen. HBOT protocol is 100% O2 and 3 atm for 90 min after 30 min of 
compression, and then followed by 45 min of decompression daily. We detected paw thickness by macroscopic anatomy and histological score by hematoxylin & eosin staining. Type II 
collagen antibodies and rheumatoid factors in serum were detected by ELISA. Expressions of some molecules related with Treg and oxygen were detected by immunoblotting.
Results: HBOT relieved paw thickness and decreased collagen antibodies and rheumatoid factors in serum. HBOT also reduced inflammation of synovial tissue. HBOT decreased 
protein expression of p-STAT3 and HIF-1α and increased that of IDO and FoxP3 in paw tissues of murine arthritis model.
Conclusions: These data indicate that HBOT attenuated arthritis in DBA1/J mice through activation of Treg and regulation of some molecules related oxygen.

P.A.25.02
The enzymatic activity of IDO and TGF-beta establish tolerance and non-enzymatic IDO signalling and Tregs regulate the effector phase in type I IFN-mediated protection 
against antigen-induced arthritis

J. Prakash Chalise1, M. T. Pallotta2, S. Chenna Narendra1, B. Carlsson1, A. Iacono2, S. Biggs1, J. Namale1, M. Magnusson1; 
1Linköping Universitet, Linköping, Sweden, 2University of Perugia, Perugia, Italy.

Interferon-alpha (IFNa) can prevent antigen-induced arthritis (AIA) and here we evaluate the role of TGF-beta, IDO and regulatory T cells for this effect.
Methods: Arthritis was triggered by intra-articular injection of methylated bovine serum albumin (mBSA) in animals pre-sensitized with mBSA with or without IFNa. IDO production 
and enzymatic activity (Kynurenine/Tryptophan ratio) was determined by RT-PCR and HPLC, respectively. The role of IDO was probed by using IDO1 KO mice, the IDO-inhibitor 
1-methyltryptophan, kynurenine and by analysing non-canonical NFkb-signalling by ELISA. TGF-beta was inhibited using anti-TGF-beta-IgG and Tregs were depleted using DEREG 
mice.
Results: Presence of IFNa at immunisation clearly increased the levels of TGF-beta, IDO, IDO enzymatic activity and regulatory T-cells and their inhibition totally ablated the protective 
role of IFNa in AIA, but at different time points of AIA; the enzymatic activity of IDO and TGF-beta signalling were only indispensible in the sensitization phase (i.e. before intra-
articular injection of mBSA). In contrast, Tregs, whose numbers were clearly regulated by TGF-beta signalling in the sensitization phase and by the IDO product kynurenine in the 
arthritis phase, seem indispensible only in the arthritis phase. In this phase we observed increased IDO-expression and activity of the IDO-inducible non-canonical NFkb signalling 
pathway in plasmacytoid dendritic cells.
Conclusion: At encounter with antigen, IFNa activates the enzymatic activity of IDO and production of TGF-beta, which result in accumulation of Tregs. Upon re-encounter with 
antigen, non-enzymatic IDO signalling is activated in plasmacytoid DC and arthritis is finally prevented by the action of regulatory T cells.

P.A.25.03
Insulin-like growth factor-1 mediated Treg induction modulates the immune response after tissue damage

S. Sattler1, B. Johanneson2, T. Kennedy-Lydon1, E. Gallego-Colon1, J. Tonkin1, D. Bilbao2, E. Semenova3, N. Rosenthal1; 
1Imperial College London, London, United Kingdom, 2European Molecular Biology Laboratory (EMBL), Monterotondo, Italy, 3Netherlands Cancer Institute, Amsterdam, Netherlands.

The central goal of regenerative medicine is to restore functionality in damaged tissue. Boosting the tissue intrinsic capacity of regeneration by targeting the immune response after 
injury is a promising new avenue towards this goal. Insulin-like growth factor-1 (IGF-1) is upregulated after injury and accelerates wound healing and enhances regeneration in a 
variety of organs and tissues including skeletal muscle, skin and the heart. This effect is partly due to the mitogenic properties of IGF-1 which induce increased proliferation in tissue 
resident cell types, such as myocytes and keratinocytes. In addition however, IGF-1 has a strong modulatory effect on a variety of immune cells. Both innate cell types, including 
monocytes and macrophages, as well as adaptive immune cells such as T cells, express the IGF-1 receptor and are therefore able to directly respond to IGF-1 stimulation. Recently we 
have shown that IGF-1 induces proliferation of regulatory T cells (Treg) and thereby suppresses autoimmune and allergic responses and preliminary data suggests a role for IGF-1 in 
the induction of tissue regenerative cytokines, including IL-10 and IL-13. Strikingly, blockade of IGF-1 signalling in Treg abrogates IGF-1-mediated improvement of wound healing and 
IL-13 induction, suggesting a dominant role for IGF-1-dependent Treg functions during the wound healing process.
We therefore hypothesise that IGF-1 modulates the immune response after tissue damage to induce an environment permissive for healing and regeneration and that IGF-1 mediated 
Treg induction therefore has potential as novel therapeutic option to boost the tissue intrinsic capacity of healing and regeneration after injury.
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P.A.25.04
Lipid metabolism affects regulatory T cell dynamics in cancer

I. Pacella1, C. Focaccetti1, E. Timperi1, V. Barnaba1,2, S. Piconese1,2; 
1Dipartimento di Medicina Interna e Specialità Mediche, Sapienza Università di Roma, Rome, Italy, 2Istituto Pasteur - Fondazione Cenci Bolognetti, Rome, Italy.

Introduction: Regulatory T cells (Tregs), crucial for protection from aberrant or excessive immune responses, are altered in different pathologies. An increase of Tregs has been 
reported in many experimental tumor models. We would like to explore the hypothesis that Tregs critically rely on a liposynthesis-fatty acid oxidation (FAO) circuitry for their 
proliferation and suppressive function in cancer.
Materials and Methods: We analyzed Treg proliferation and lipid accumulation (by Bodipy incorporation) in vitro, in conditions of Treg proliferation, in presence or not of lipolysis or 
lipogenesis inhibitors, and in vivo in experimental models of tumor, characterized by a marked Treg activation, obtained by subcutaneous transplantation of MCA38 and B16-F10 
cancer cell lines, in wild-type animals.
Results: In vitro, we observed a preferential accumulation of intracellular lipids in proliferating Tregs. Interestingly, lipolysis or lipogenesis blockade severely impaired Treg proliferation 
and increased or decreased, respectively, their lipid accumulation. In vivo, tumor-infiltrating Tregs, which were highly proliferative (as indicated by Ki67 staining) and also metabolically 
active (as shown by the increased levels of phosphoS6), preferentially accumulated intracellular lipids.
Conclusions: Our in vitro data demonstrate that FAO represents a crucial event for murine Treg proliferation, and that part of this energetic source may derive from Treg-intrinsic 
liposynthetic processes. Supporting these results, data in vivo suggest that conditions of Treg proliferation in vivo may be associated to, and possibly supported by, the activation of 
Treg-intrinsic lipid metabolism. The modulation of lipid metabolism could be exploited to fine-tune Treg-mediated immunosuppression in pathological condition.

P.A.25.05
CD39+ regulatory T cells control immune response against wild type HER2 but not mutated HER2 in breast cancer patients

S. Occhipinti1, A. Amici2, C. Marchini2, S. Bulfamante1, S. Bustreo3, M. Donadio3, C. Marchiò1, D. Pierobon1, F. Novelli1, M. Giovarelli1; 
1Universtiy of Turin, Turin, Italy, 2Universtiy of Camerino, Camerino, Italy, 3AOU Città della salute e della scienza, Turin, Italy.

Introduction: Involvement of the HER2 receptor in breast cancer has been widely described, but emerging evidence suggests that the real transforming form of this oncoprotein is its 
splice variant Δ16HER2.
From the immunologic perspective, mutated Δ16HER2 represent a suitable target for immunotherapy in breast cancer as it couldn’t be subject to central immune tolerance.
Materials and Methods: Dendritic cells (DCs), generated from patients with HER2-overxpressing tumors, were transfected with DNA plasmid coding for wild type HER2 (HER2-DCs) or 
for Δ16HER2 (d16-DCs) and cultured with autologous T cells. Activation was evaluated by flow cytometry and ELISpot assays. In parallel purified Treg were cultured with transfected 
DCs. Treg activation was defined as capability to degrade ATP and suppress T cell proliferation.
Results: T cells from breast cancer patients didn’t secreted IFNγ when cultured with HER2-DCs. On the contrary d16-DCs were able to mount a specific immune response. Treg 
stimulated with HER2-DCs displayed higher expression of CD39, higher suppressive activity on the proliferation of autologous T cells and higher capacity to degrade ATP compared 
to control DCs. By contrast, d16-DCs did not affect the functionality of Treg. Moreover, the blockade of CD39 function restore the capability of HER2-DCs to elicit anti-HER2 immune 
response.
Conclusion: Immunological response against wild type HER2 are suppressed in breast cancer patients. By contrast, mutated variants, as in the case of Δ16HER2, appear more 
promising compared to wild type proteins in eliciting antitumor response. This finding represent an important point that should be considered to design cancer vaccines.

P.A.25.06
The macrophage galactose-type c-type lectin (MGL) modulates regulatory T cell functions

I. Zizzari, P. Martufi, F. Battisti, H. Rahimi, S. Caponnetto, F. Bellati, M. Nuti, A. Rughetti, C. Napoletano; 
Sapienza University of Rome, Rome, Italy.

Introduction: Tregs are physiologically designed to prevent autoimmune disease and maintain self-tolerance. In tumour microenvironments, their presence is related to poor 
prognosis and could influence the therapeutic outcome due to their capacity to suppress the immune response by cell-cell contact and release of immunosuppressive cytokines.
Here we investigated whether Treg immunosuppressive activity can be modulated by the cross-linking between the CD45RA, expressed by Tregs, and MGL. MGL is a C-type lectin, 
expressed by activated macrophages and DCs, which binds and internalizes α-or ß-GalNAc (Tn) residues of N- and O-glycans. CD45 has been shown to recognise MGL through its 
GalNAc epitope.
Materials and Methods: CD45 expressed by Tregs, isolated from healthy donors, was used to study the effects induced by interaction with rhMGL-Fc. Flow cytometry, Western blot, 
Immunosuppression, ELISpot and Real-Time PCR assays, were the methodologies used in this project.
Results: CD45-MGL interaction induced a decrease of Tregs immunosuppressive activity, restoring the proliferative capacity of co-cultured T lymphocytes. This effect can be attributed 
to changes in CD45RA and TCR signalling through the inhibition of Lck and inactivation of Zap70, an increase in Foxp3 methylation status and reduced production of suppressive 
cytokines.
Conclusions: These results indicate a role of MGL as an immunomodulator within the tumour microenvironment interfering with Treg functions, suggesting its possible use in the 
design of anticancer vaccines.
Applicable for EFIS 2015 travel grant

P.A.25.07
Self-mediated shaping of naïve CD4 T cell effector fate

N. Bonilla1,2, A. Durand1,2, B. Martin1,2, B. Lucas1,2, C. Auffray1,2; 
1Cochin Institute, Paris, France, 2CNRS UMR8104, INSERM U1016, Paris Descartes University, Cochin Hospital, Paris, France.

Following activation by antigen presenting cells in the periphery, naïve CD4 T cells (CD4 TN cells) can differentiate into a variety of T-helper (TH) cell subsets, such as TH1, TH2, TH17 or 
induced regulatory T cells (iTreg). The immunological context in which CD4 TN cells are immersed at the time of their activation is known to drive this lineage commitment. Steady 
state tonic TCR signaling, mediated by Self-MHC recognition in the periphery, has been shown to influence CD4 TN cell effector fate by increasing the magnitude of their response 
towards their cognate antigens. We have previously demonstrated that TCR/Self-MHC interactions not only increase quantitatively but also shape qualitatively the response of CD4 TN 
cells to their cognate antigens. Indeed, using Ly-6C as a new sensor of CD4 TN cell Self-reactivity, we have demonstrated that CD4 TN cells with the highest avidity for Self-MHC (Ly-
6C-) have a biased commitment toward the iTreg cell lineage.
We recently extended these results by showing that a prolonged raise in intracellular Calcium level in vitro induces, on the one hand Ly-6C down-regulation in Ly-6C+ CD4 TN cells, and, 
on the other hand, increases the iTreg cell polarization potential of these “Ca2+-converted” Ly-6C+ CD4 TN cells. Altogether, our data suggest that the ability of a CD4 TN cell to commit 
into the iTreg-cell lineage pathway upon appropriate stimulation is shaped by its capacity to interact with Self in its original environment through calcium-induced modulation of their 
phenotype.

P.A.25.08
CD6 is required for proper T-cell activation during mouse allogeneic response

M. Consuegra-Fernández1, M. Martínez-Florensa1, F. Aranda1, J. de Salort1, N. Armiger-Borràs1, M. Orta-Mascaró1, E. Carreras1, P. Engel2, V. Martínez1, F. Lozano1,2,3; 
1Institut d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS), Barcelona, Spain, 2Departament de Biologia Cel·lular, Immunologia i Neurociències, Universitat de Barcelona, 
Barcelona, Spain, 3Servei d’Immunologia, Hospital Clínic de Barcelona, Barcelona, Spain.

CD6 is a signal transducing lymphocyte surface receptor physically associated to the antigen-specific T-cell recognition complex (TCR). Despite its reported capability for modulating 
TCR signals following antigen recognition, its function is not fully characterized yet. In this study, we investigated the effect of CD6 deficiency on lymphocyte responses to in vivo 
and in vitro allogeneic stimulation. For this purpose, CD6-deficient C57BL/6 mice were transferred with allogeneic B6.C-H-2bm12/KhEg (bm12) splenocytes and the subsequent 
immunophenotypical changes monitored throughout. Compared with their Wild Type (WT) littermates, CD6-deficient mice showed higher serum autoantibody titers (ANA, anti-
DNA), and lower splenomegaly. Further phenotypical analysis of spleen lymphocyte subpopulations revealed higher percentages of B2 and T regulatory cells (Treg). In line with these 
results, in vitro allogeneic stimulation (by mixed lymphocyte reaction, MLR) of CD6-deficient splenocytes revealed lower CD4+ T-cell proliferative responses, higher induction of 
Treg cells and lower levels of IL-2 due to increased consumption, compared to WT cells. Functional studies of MLR-induced CD6-deficient Treg cells showed lower suppressor activity 
in conjunction with lower TGF-β and IL-10 expression, suggesting Treg dysfunction. In conclusion, the evidence presented here indicates that CD6 plays a relevant role during T-cell 
activation in response to allogeneic stimulation by interfering with proper Treg function.
*Supported by Spanish Ministerio de Economia e Innovación (Plan Nacional I+D+i, SAF 2010-19717 and SAF 2013-46151-R) and Worldwide Cancer Research (14-1275).
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P.A.25.10
Fastest immunomagnetic enrichment of regulatory T cells from whole blood

P. Steinbrück, S. König, A. Richter, C. Dose; 
Miltenyi Biotec GmbH, Bergisch Gladbach, Germany.

CD4⁺CD25high+CD127dim/- regulatory T cells (Tregs) play a pivotal role in maintaining peripheral tolerance of unspecific or excessive immune responses. Thus, the detailed phenotypical 
and functional characterization of these cells gains an increasing interest in basic and translational research. Accordingly, there is a considerable need for continually improved 
and reliable cell isolation protocols. We introduce here a rapid, easy, and convenient strategy for the isolation of regulatory T cells directly from anticoagulated whole blood. The 
developed two-step procedure contains a cell depletion followed by a positive isolation step utilizing immunomagnetic separation techniques without the need for density gradient 
centrifugation. Briefly, whole blood is labeled with a cocktail of immunomagnetic particles, which facilitate the magnetic depletion of undesired leukocytes and the separation of 
erythrocytes simultaneously to yield an untouched CD4+ cell fraction. This initial isolation step is performed from 1mL up to 30 mL of whole blood and takes place in a permanent 
single-hand magnet. Subsequently, without additional time-consuming labeling steps all CD25high+CD127- cells among the CD4+ cells get enriched by a column-based high-gradient 
magnetic field separation step. After the positive magnetic enrichment we obtain populations of CD4⁺CD25high+CD127- cells in high yields (2,1*104/mL whole blood) and purities (>90%) 
as proven by flow cytometric analysis. The new immunomagnetic separation protocol provides an easy and fast solution for the highly specific isolation of CD4⁺CD25high+CD127- 
regulatory T cells directly from whole blood within less than 40 minutes ready for downstream application such as cytokine analysis, gene expression, or suppression assays.

P.A.25.11
Human natural regulatory T cells exhibit gender-associated variations

A. Velichkov1, R. Susurkova1, I. Antonova2, I. Manoylov3, G. Nikolov2, V. Terzieva1; 
1Institute of Biology and Immunology of Reproduction, BAS, Sofia, Bulgaria, 2Medical center for reproductive biology and medicine “RebroBioMed”, Sofia, Bulgaria, 3Institute of 
Microbiology, BAS, Sofia, Bulgaria.

Introduction: Deviations in the immune tolerance mechanisms are a subject of particular interest because of the vast physiological and pathological conditions they affect. Some, 
like autoimmunity, were shown to be gender-related, while others, like pregnancy, are impossible in a non-tolerant milieu. The effective arm of immune tolerance is the population of 
regulatory T cells (Tregs) both natural and inducible. The aim of the present study was to perform a gender-dependant analysis of natural regulatory T cells (nTregs) fraction.
Materials and methods: PBMCs, from 8 men and 8 women (age 25-60) were stained with anti-CD3/CD4/CD45RA/CD25/FOXP3 antibodies for multi-colour flowcytometry. Data was 
analysed by FlowJoV9 and GraphPad Prism 6.
Results: The evaluation of FOXP3+CD4+T cells showed identical results between study groups (p>0.05). According to the expression of CD25, two subsets were identified: CD25+ and 
CD25-, found in different proportions in men and in women. In men CD25+ cells were the principal population, which was not the case in women groups (p=0.01). The expression of 
CD45RA+ within CD25+ and CD25-Tregs showed similar results (p>0.05). Contrarily, strong inverse correlation was found, between the subject age and the percentage of CD45RA+ 
cells within CD25+Tregs in men, but not in women. The dynamic of FOXP3-CD4+ CD45RA+T cells was identical.
Conclusions: Our results demonstrate the presence of specific gender-associated variations in peripheral nTregs. The classical trend, observed in men was not confirmed in women. 
Therefore, our results may contribute to better understanding of the specific conditions that drive immune response deviations like autoimmunity, recurrent pregnancy loss etc.

P.A.25.12
Expression of HLA-DR on natural regulatory T cells in pregnancy failure

R. Susurkova1, A. Velichkov1, I. Manoylov2, I. Antonova3, G. Nikolov3, V. Terzieva1; 
1IBIR-BAS, Sofia, Bulgaria, 2Institute of Microbiology, BAS, Sofia, Bulgaria, 3Medical center for Reproductive Biology and Medicine “Reprobiomed”, Sofia, Bulgaria.

Introduction: The regulatory T-cells are engaged in the establishment of immune tolerance, being important for the control of immune responses, autoimmune reactions and for 
successful pregnancy. The aim of the present study was to analyze the expression of the activation marker HLA-DR on nTregs in healthy women and patients with reproductive failure.
Materials and methods: nTregs were determined on isolated PBMCs from 8 women (27-58 years) with history of normal pregnancy and 8 patients (21-49 years) with pregnancy failure 
by multi-colour flowcytometry with anti-CD3/CD4/CD45RA/CD25/HLA-DR/FOXP3 antibodies. The data was analysed by FlowJo version 9 and by GraphPad Prism 6.
Results: In women with pregnancy failure we found a decreased percentage in the entire population of regulatory T cells (FOXP3+CD4+). Inside of the population we found, that the 
proportion of CD25+CD45RA+ regulatory T cells was lower in patients in comparison to the control group (p=0.004). Aiming at performing a more detailed analysis of nTregs, the 
expression of HLA-DR on nTregs was evaluated. In controls, but not in patients the proportion of both DR+ and DR- subsets was found similar. Furthermore, in patients the percentage 
of HLA-DR+ nTregs was significantly decreased in comparison to the control subjects (p=0.002).
Conclusions: The results obtained demonstrate a substantial impairment in the population of nTregs in patients with reproductive failure, expressed by a decreased percentage of 
both the entire FOXP3 population and the subset of nTregs. Functional variations might also be suggested according to the expression of HLA-DR. Further studies are needed to 
characterise their suppressive capacity.

P.A.25.13
The role of PGE2 in in vitro Treg differentiation

S. Crittenden, S. Anderton, S. E. Howie, C. Yao; 
MRC Centre for Inflammation Research. University of Edinburgh, Edinburgh, United Kingdom.

Pathogenesis of autoimmune and auto-inflammatory diseases is induced by auto-aggressive helper T (Th) cells (i.e. Th1 and Th17 cells) and can be controlled by regulatory T cells 
(Tregs) characterized by expression of the transcription factor Foxp3. Thus development of autoimmunity is regulated by the balance of Tregs and Th1/Th17 cells. Prostaglandin E2 
(PGE2) is a lipid mediator with immune-modulatory potential. It has been shown that PGE2 facilitates Th1 and Th17 cell development and expansion and therefore promotes immune 
inflammation. However, the role of PGE2 in Treg development and function is largely unclear. We have recently found that in T cells PGE2 suppresses TGFβ-induced Foxp3 expression 
and Treg differentiation in vitro. This inhibitory effect of PGE2 could be mimicked by agonists for EP2 and EP4 receptors but rescued by blocking EP2 and EP4 receptors. Similarly 
cAMP analogs also suppressed Foxp3 expression, which could be prevented by a PKA inhibitor, H-89. While exogenous IL-2 partially rescued PGE2 suppression of Foxp3 expression, 
inhibition of STAT5 had no additional effects together with PGE2. Moreover, genome wide gene expression analysis suggested that PGE2 inhibits TGF-b signaling genes including 
Foxp3. These data indicated that PGE2 impairs TGF-b response and prevents Treg development through its receptors EP2 and EP4 and their downstream cAMP-PKA signalling.

P.A.25.14
Clonal patterns in regulatory T cell subsets in APECED patients

T. T. Koivula, S. M. Laakso, H. J. Niemi, A. Tuulasvaara, E. Kekäläinen, T. P. Arstila; 
Haartman Institute, Department of Bacteriology and Immunology, and Research Programs Unit, Immunobiology, University of Helsinki, Helsinki, Finland.

Introduction: Autoimmune polyendocrinopathy candidiasis ectodermal dystrophy (APECED) is a recessively inherited monogenic autoimmune disease caused by loss-of-function 
mutations in the autoimmune regulator -gene (AIRE) resulting in disrupted T cell tolerance. Regulatory T cells (Trs) are also functionally impaired in APECED patients, but the 
underlying mechanisms are unclear.
Materials and methods: We analyzed the clonal dynamics and sharing between four Tr and Th cell subsets sorted from PBMC of 3 APECED patients and 3 matched healthy controls. 
The TCR junctional complementarity determining region3 (CDR3) Vb17-Jb2.1 rearrangement was sequenced and the fraction of sequences shared between two T cell subsets was 
calculated.
Results: In patients and healthy individuals, the activated Trs shared most clones with naïve Tr cells and some clones with naïve and activated Th subsets, overlap with naïve Th subset 
was more prominent with the patients. These data suggest that most of the activated Tr cells derive from naive FOXP3+ precursors, and fewer from converted FOXP3- subsets. In both 
groups, the naïve Tr and Th populations did not display significant clonal sharing, likely to represent distinct, thymus-derived lineages.
Conclusions: The dynamics of the activated Tr cell pool in APECED is similar to healthy controls, indicating that the Tr cell defect is qualitative, not quantitative.

P.A.25.15
Acute exercise effects on Treg cells and anti-inflammatory cytokines in master athletes

L. G. Minuzzi1, L. Rama1, F. Rosado1, A. Paiva2, A. Teixeira1; 
1University of Coimbra, Coimbra, Portugal, 2Portuguese Institute for Blood and Transplantation, Coimbra, Portugal.

Introduction: The aim of the present study was to examine the effect of an acute bout of exercise on Treg cell numbers and the production of IL-10, IL1-RA and IFN-g and see if an anti-
inflammatory response was present in master athletes.
Materials and Methods: Thirteen master athletes (54 ± 10,04 y) engaged in running, swimming and judo participated in this study. The test protocol included the determination of the 
VO2max of all the participants by a progressive test on a friction-loaded cycle ergometer. Blood samples were obtained before (PRE), 10 minutes into recovery (POST) and 1 hour 
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(1HR) after the test. The number of Tregs (CD3+CD4+CD25+CD127-) was determined by flow cytometry. IL-10, IL1-RA and IFN-g production was determined by ELISA. Significance 
was determined using the Friedman and Wilcoxon tests.
Results: The number of Tregs significantly changed after exercise (0,04 x 109/L± 0,004 to 0,06 x 109/L± 0,006, p< .05, PRE to POST). After 1 hour into recovery the number of T regs 
returned of PRE values (p< .05). The IL-10 production increased after exercise (p< .05). Conversely, 1 hour after exercise IL-10 values were lower compared to PRE and POST (p< .05). 
The IL1-RA and IFN-g production increased slightly post exercise and decreased 1 hour after exercise (p<0,05 compared to PRE and POST).
Conclusions: The increase in the number of Treg cells and IL-10 levels after exercise seems to confirm the activation of an anti-inflammatory response to exercise.

P.A.25.16
Modulation of the proliferative and suppressive activity of regulatory T cells by IL-2

J. Kie1, B. Moon2, J. Seoh2; 
1National Health Insurance Cooperation Ilsan Hospital, Koyang, Korea, Republic of, 2Ewha Womans University, Seoul, Korea, Republic of.

Interleukin (IL)-2 plays a central role in the suppressive circuit of regulatory T cells (Tregs). IL-2 is necessary to both Tregs and effector T cells (Teffs) for proliferation, but the former do 
not produce it by themselves. Nonetheless, Tregs constitutively express IL-2Rα, being always ready to respond to IL-2. Tregs inhibit the production of IL-2, deprive IL-2 from Teffs, and 
lower the expression of IL-2Rα on Teffs. Therefore, IL-2 concentration is critical to the fate of both Tregs and Teffs. Administration of IL-2 or anti-IL-2Rα has been used clinically for the 
treatment of cancers or allograft rejection. Meanwhile, recent reports show inconsistent clinical outcomes of in vivo administration of IL-2.
In the present study, in order to understand how exogenous IL-2 works in the feedback circuit of immune regulation operated by Tregs, we quantitatively analyzed the proliferative 
responsiveness and suppressive activity of murine CD4+FoxP3+ as well as CD4+CD25+ fractions in the presence of various concentrations of IL-2 in vitro. The results showed comparable 
patterns of proliferative and suppressive responses of both fractions, except that CD4+FoxP3+ fraction did not proliferate in an autocrine fashion even in response to strong 
stimulation, to the contrary of CD4+CD25+ fraction. In the presence of exogenous IL-2, both the CD4+CD25+ and CD4+FoxP3+ fractions were more sensitive than CD4+CD25- Teffs in the 
proliferative responsiveness. In addition, low dose IL-2 enhanced, while high dose abrogated, the suppressive activity of CD4+CD25+ and CD4+FoxP3+ fractions. The results may help 
in-depth understanding of the biological characteristics of Tregs.

P.A.25.17
Functionally impaired regulatory T cells in systemic sclerosis

E. Ugor1, D. Simon1, K. Bodnár1, R. Pap1, P. Németh1, T. Minier2, L. Czirják2, T. Berki1; 
1University of Pécs Medical School Department of Immunology and Biotechnology, Pécs, Hungary, 2University of Pécs Medical School Department of Rheumatology and Immunology, Pécs, 
Hungary.

Introduction: Regulatory T cells have an essential role in maintaining the balance between immune activation and tolerance; therefore their function might be important in the 
development of autoimmune diseases like systemic sclerosis (SSc). The aim of this study was to analyze the Treg subpopulations and their cytokine production in peripheral blood of 
SSc patients and to evaluate the changes in relation to the activity and severity of the disease.
Methods: Peripheral blood samples were collected from 26 SSc patients with early form of the disease and 10 healthy controls (HCs). PBMCs were isolated using ficoll gradient 
centrifugation and the cells were stimulated with PMA/ionomycin/brefeldin for 4 hours. Treg subgroups were determined using CD4+CD25+Foxp3+CD127- and CD62L labelling and 
their IL-10 and TGFβ cytokine production were investigated by multiparametric flow cytometry.
Results: Elevated Treg cell ratio was detected in SSc compared to HCs with reduction of the IL-10 producing Tregs. In SSc patients the frequency of CD62L+Treg cells was also higher 
and their TGFβ producing proportion was decreased. In active SSc patients the percentage of the IL-10 producing CD62L+Treg cells was lower compared to the inactive group.
Conclusions: According to our results the elevated but functionally impaired Treg subpopulations are characteristic in SSc patients and correlate with the disease activity. These 
findings underlay the important role of these cells in the pathogenesis of SSc and can help in the assessment of disease activity.
Supported by Hungarian Scientific Research Found- OTKA, K105962

P.A.25.18
Highly activated ST2+ Tregs accumulate at mucosal surfaces and strongly suppress CD4 T cell responses independent of IL-33 signals

J. Siede1, A. Fröhlich1, A. Datsi1, A. N. Hegazy2, S. Nakae3, M. Löhning1; 
1Charité - DRFZ, Berlin, Germany, 2University of Oxford, Oxford, United Kingdom, 3University of Tokyo, Tokyo, Japan.

Immunomodulatory FoxP3+ regulatory T cells (Tregs) have been recognized as a heterogeneous population with diverse surface marker expression and suppressive properties. 
Recently, a subpopulation of Tregs has been identified expressing the receptor for the alarmin IL-33, ST2, on its surface. Here we report that the majority of ST2+ Tregs belongs to 
a group of highly-activated naturally occurring Tregs that preferentially accumulate at mucosal surfaces. Selective expression of mucosa-targeting chemokine receptors is likely to 
contribute to the accumulation of ST2+ Tregs at these sites. ST2+ Tregs express high levels of FoxP3 in conjunction with the Th2 lineage-associated transcription factor GATA3. While 
IL-33 is dispensable for the generation of ST2+ Tregs, it facilitates their expansion as well as the secretion of type 2 cytokines. Furthermore, ST2+ Tregs strongly suppressed CD4 T cell 
proliferation in in vitro suppression assays compared to their ST2- counterparts. However, addition of IL-33 did not further increase their suppressive capacity. Taken together, ST2 
expression identifies a specific subset of highly activated, strongly suppressive Th2-biased Tregs that preferentially locates to mucosal surfaces.

P.A.26 CD8+ T Cells - Part 3

P.A.26.01
Magnitude and kinetics of CD8+ T cell activation in hyperacute HIV infection impact viral set point

Z. M. Ndhlovu1,2, P. Kamya2, N. Mewalal1, T. Nkosi1, N. Ismail1, K. Dong2, T. Ndung’u1, B. D. Walker2; 
1University of KwaZulu Natal, Durban, South Africa, 2Ramon Institute of MGH, MIT and Harvard, Cambridge, MA, United States.

Introduction: The initial CD8 T cell response following acute HIV infection suppresses virus replication, but viremia persists in the vast majority of people. We used pre-infection and 
very early HIV infection longitudinal samples (ranging from day 1 to day 160 post Fiebig I) to interrogate the dynamics and fate of the initial T cell response, during the initial rise and 
subsequent decline in plasma viremia.
Materials and Methods: High risk uninfected women in KwaZulu Natal, South Africa were screened twice weekly by HIV RNA, as part of a comprehensive HIV prevention program. 
Pre-infection and post infection blood samples were evaluation by surface and intracellular cytokine staining (CD4, CD8, Ki67, Bcl-2, CD38, HLA-DR) as well as IFN-gamma ELIspot, 
and class I tetramer staining assays.
Results: Onset of viremia induced vigorous CD8+ T cell activation from a naïve precursor pool, peaking as high as 77%, with no evidence of bystander activation. These briskly 
proliferating cells exhibited potent HIV-specific cytotoxicity as measured by degranulation in response to infected cells, but underwent rapid apoptosis and failed to upregulate the 
IL-7 receptor involved in T cell survival.
Conclusions: The rapidity to peak CD8+ T cell activation and absolute magnitude of activation were both inversely correlated with set point viremia, indicating that the initial dynamics 
of HIV-specific CD8+ T cells following onset of viremia modulate subsequent viral control.
This work was funded by: The Bill and Melinda Gates Foundation and the International AIDS Vaccine Initiative (IAVI) (UKZNRSA1001)

P.A.26.02
Assessment of factors affecting lymphocyte activation in the neonate

F. Sava, A. Treszl, B. Vásárhelyi, G. Toldi; 
First Department of Obstetrics and Gynecology, Semmelweis University, Budapest, Hungary.

Alterations of the adaptive immune system play a central role in the development of perinatal complications.
We assessed the relationship during the first postnatal week between the prevalence of activated lymphocyte subpopulations and chief factors leading to preterm birth (premature 
rupture of membranes (PROM), preeclampsia (PE)), gender and prenatal steroid treatment (PS).
We enrolled 22 female and 21 male preterm infants, born before the 33rd week of gestation and with less than 2000g birth weight. We isolated lymphocytes from cord blood samples 
and from peripheral blood on the 1st, 3rd, and 7th days of life. We characterized the prevalence of major T lymphocyte subsets (CD4, CD8, Th1 (CD4+ CXCR3+), Th2 (CD4+ CCR4+)) and 
that of activated lymphocytes (CD69+, CD25+, CD62L+) using flow cytometry. The independent effects of postnatal age, PE, PROM, PS and gender were analyzed using the ‘mixed 
effect model’.
Our results demonstrated that the prevalence of CD62L+ lymphocytes was higher in male compared with female infants. The prevalence of CD25+ cells was increased in cases of 
PROM, probably due to the ongoing infection. The prevalence of CD4 and CD8 cells were decreased in PE. Postnatal age and PS did not affect the prevalence of the investigated 
markers. Prevalence of other lymphocyte subsets investigated was not influenced by the above factors.
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Our observations indicate that alterations affecting the elements of adaptive immunity investigated in this study contribute to the increased prevalence of perinatal complications in 
the presence of the above factors.

P.A.26.03
Memory T cell and plasma cell niches in the human bone marrow

L. Pangrazzi1, A. Meryk1, J. Lair2, B. Grubeck Loebenstein1; 
1University of Innsbruck, Innsbruck, Austria, 2Medical University of Innsbruck, Innsbruck, Austria.

It is well understood that aging leads to a decline of immune function, a process known as immunosenescence. For this reason it is very important to find new strategies to counteract 
the problem, in particular through the maintenance of immunological memory. It has been demonstrated that memory T cells and plasma cells survive in bone marrow niches. Plasma 
cells home to CXCL-12+/- APRIL+, CD4+ memory T cells to IL7+ collagen XI+/- and CD8+ memory T cells to IL-15+ bone marrow cells. CD4+ memory T cell and plasma cell niches have 
already been described in mice but not in humans and there is still relatively little information on CD8+ T cell niches in either species. Our group has demonstrated that, during aging, 
there is a decline of naïve and an accumulation of effector memory CD8+ T cells, which are maintained by IL-15 producing cells. Moreover, the numbers of plasma cells decrease in 
the bone marrow with aging. The aim of this study is to characterize the bone marrow niches responsible for the maintenance of CD8+, CD4+ memory T cells and plasma cells and 
to investigate how they change with aging. qPCR experiments revealed that IL-15 mRNA increased while IL-7 and APRIL expression is reduced during aging. Immunofluorescence 
staining of bone marrow sections documents the expression of these molecules at the protein level and the interaction between immune cells and bone marrow stromal cells. We 
conclude that changes in the bone marrow niches may lead to decreased antibody responses in elderly.

P.A.26.04
Usage of memory T cell subpopulations for adoptive T cell therapy

A. Djordjevic, B. Mosetter, B. Frankenberger; 
Institute of Molecular Immunology, Helmholtz Zentrum München, Munich, Germany.

Introduction: According to the latest state of research central memory T cells (Tcm) have demonstrated promising efficacy for adoptive T cell therapy (ATT) in a mouse infection 
model.
Materials and Methods: We focus on the isolation of highly purified Tcm and stem cell like memory T cells (Tscm) by enrichment via magnetic beads and cell sorting. We have already 
established a multiplicity of T cell receptors (TCRs) specific for different tumor-associated antigens (TAAs) with high functional avidity. Following transfer of clinically promising TCRs 
into Tcm and/or Tscm efficacy will be analyzed in pre-clinical in vivo NSG (NOD/SCID IL-2Rγnull) tumor mouse models.
Results: Using magnetic beads enrichment kits we gained purity of viable memory T cell subpopulations of over 90%. Furthermore, usage of specific cytokine cocktails have been 
proven to modulate the differentiation status of ex vivo-cultured T cells. Accordingly, following cultivation of CD3+ cells in an 11-days experiment adding IL-2 to the culture medium 
for 4 days followed by incubation with IL-21 and IL-12 for 3 days and finally with solely IL-21 for additional 4 days, we could demonstrate an increase of Tcm from 20% to 65%.
Conclusions: Adoptive transfer of TCR-transgenic T cells towards clinical evaluation needs careful pre-clinical assessment of multiple parameters. Here we focus on the definition of 
the ‘ideal’ recipient T cell subpopulation for transduction with selected TCRs specific for TAAs and in vivo efficacy in a NSG tumor mouse model.
This work was supported by the German Research Foundation (SFB-TR36).

P.A.26.05
Non-IPEX autoimmune enteropathy is associated with uncontrolled IL-17 production by intraepithelial lymphocytes

M. Paroni1, A. Magarotto2, G. Nizzoli1, U. Gianelli2,3, M. Pagani1, S. Abrignani1, D. Conte2,4, J. Geginat1, F. Caprioli2,4; 
1INGM, milano, Italy, 2Department of Pathophysiology and Transplantation, Università degli Studi di Milano, Milan, Italy, milano, Italy, 3Pathology Unit, Fondazione IRCCS Cà Granda, 
Ospedale Policlinico di Milano,, Milano, Italy, 4Gastroenterology and Endoscopy Unit, Fondazione IRCCS Cà Granda, Ospedale Policlinico di Milano, Milano, Italy.

Intoduction: Non-IPEX autoimmune enteropathy (AIE) is a rare autoimmune syndrome characterized by reduced Foxp3 expression in regulatory T-cells. Little is known about the 
immune cells infiltrating the intestine in AIE.
Methods: Duodenal biopsies from an AIE patient at baseline and following drug-induced remission were analyzed by immunohistochemistry. A group of healthy subjects were 
enrolled as controls. Lamina propria (LP) and intraepithelial lymphocytes (IELs) were extracted and analyzed for phenotype, Foxp3 expression and cytokine production.
Results: In the LP, reduced Foxp3 expression was associated with a massive infiltration by IFN-γ producing CD8+T-cells. Moreover, LP CD4+T-cells produced higher levels of IL-17, 
while other relevant cytokines like IL-10, GM-CSF and IL-22 were unaffected. Steroid treatment selectively reduced IFN-γ production by LP CD4+T-cells, while azathioprine inhibited 
IL-17. The intraepithelial compartment contained unconventional CD103-CD4+IELs and CD103+CD8+T-cells that coproduced IL-17 and IFN-γ. Intriguingly, IL-17 production in IFN-γ-
producing CD8+IELs could be induced by TCR stimulation in the presence of pro-inflammatory cytokines. Therapeutic treatments strongly reduced IL-17 but not IFN-γ production by 
IELs, and induced a switch from CD103 to CX3CR1 expression on intestinal DC and macrophages.
Conclusions: AIE is characterized by duodenal infiltration of Th17-cells and CD8+T-cells in the LP, and by the generation of unconventional IL-17 and IFN-γ coproducing CD8+IELs. The 
latter are absent in healthy individuals, can be induced with cytokines and disappeared following drug-induced remission. These results suggest that Foxp3+ regulatory T-cells are 
critical for the homeostasis of IL-17 producing IELs in the small intestine, and could promote novel therapeutic strategies in drug-resistant AIE.

P.A.26.06
Altered programming of anti-viral CD8 T cells by monocytes recruited to the lymph nodes after respiratory infection

H. Shane, K. Reagin, K. Klonowski; 
University of Georgia, Athens, GA, United States.

Introduction: Respiratory infection generates numerically and temporally limited CD8 memory T cell (Tmem) responses, compared to systemic challenges. We developed a model 
respiratory vesicular stomatitis virus (VSV) infection generating anti-viral CD8 Tmem numerically and phenotypically similar to those generated from influenza infection. With VSV, 
however, a direct comparison of Tmem derived from an intravenous (IV) or intranasal (IN) infection can be made to determine how Tmem programs diverge based on infection route.
Materials & Methods: Using flow cytometry, we analyzed Tmem precursors after infection. qRT-PCR, microscopy and flow cytometry were then used to determine how infection route 
alters lymph node cytokine and cellular milieus.
Results: Anti-viral CD8 T cells generated after IN infection exhibited a biased and sustained proportion of early effector cells. Moreover, early respiratory T cell programming events 
were associated with the recruitment of CD11c+CD11b+CD103+CCR2+Gr-1+ monocyte-derived DC (moDC) into the lung-draining lymph nodes, peaking 3 days post infection and 
concurrent with T cell activation and the production of anti-inflammatory cytokines. This population of cells is notably absent following systemic VSV infection yet found in lymph 
nodes after influenza infection, suggesting a distinct role for moDCs in regulating respiratory CD8 T cell responses.
Conclusions: moDC specify a unique CD8 T cell differentiation program, diverted away from the development of classical memory cells yet towards the development of an 
intermediate effector/ Tmem pool with a limited lifespan and penchant for tissue residency. Ongoing studies will determine how these moDCs interface with CD8 T cells and affect their 
programming.

P.A.26.07
A comparative assessment of the role of CD8+ T cells in Chronic Fatigue Syndrome/Myalgic Encephalomyelitis and Multiple Sclerosis

E. W. Brenu1,2, S. Broadley3,4, S. B. Ramos1,2, T. K. Huth1,2, D. R. Staines1,2, S. M. Marshall-Gradisnik1,2; 
1Natitional Centre for Neuroimmunology and Emerging Diseases, Menzies Health Institute, Griffith University, Southport, Australia, 2School of Medical Science, Griffith University, 
Southport, Australia, 3School of Medicine, Griffith University, Southport, Australia, 4Gold Coast University Hospital, Queensland Health, Southport, Australia.

Introduction: CD8+T cells have putative roles in the regulation of adaptive immune responses during infection. Their involvement in both inflammatory and autoimmune disease is 
well documented. The purpose of this paper is to compare the status of CD8+T cells in Multiple Sclerosis (MS) and Chronic Fatigue Syndrome/Myalgic Encephalomyelitis (CFS/ME).
Materials and Methods: This study comprised 23 CFS/ME patients meeting the 2011 International Consensus Criteria for CFS/ME, 11 untreated MS patients and 30 non-fatigued 
controls. Whole blood samples were collected from participants, stained with monoclonal antibodies and analysed on the flow cytometer. Using the following CD markers, CD27 
and CD45RA, CD8+T cells were divided into naïve, central memory (CM), effector memory [loss of CD45RA (CD45 exon isoform 4)] (EM cells) and effector memory CD45RA (cells 
expressing CD45RA) (EMRA) cells.
Results: In the MS patients, surface expression of BTLA, CD127 and CD49/CD29 were increased on subsets of CD8+T cells. In the CFS/ME patients CD127 was significantly decreased on 
all subsets of CD8+T cells in comparison to the non-fatigued controls. PSGL-1 was significantly reduced in the CFS/ME patients in comparison to the non-fatigued controls.
Conclusions: The results suggest significant deficits in the expression of receptors and adhesion molecules on subsets of CD8+T cells in both MS and CFS/ME patients. These deficits 
may contribute to the pathogenesis of these diseases. In untreated MS cases, CD8+T cells demonstrate significant hyperactivation and impairment in immune tolerance while in CFS/
ME patients, impairments in CD8+T cells may be due to ineffective cell migratory potential.
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P.A.26.08
Paradigm violating HLA class II-restricted CD8 T cells exist in HIV infected individuals

S. Ranasinghe1, P. Lamothe-Molina1, D. Soghioan1, R. B. Jones1, J. Sidney2, A. Sette2, M. Carrington1, H. Streeck3, L. Picker4, D. E. Kaufmann1, B. D. Walker1; 
1Ragon Institute of MGH, MIT and Harvard, Cambridge, MA, United States, 2La Jolla Institute of Allergy and Immunity, La Jolla, CA, United States, 3MHRP, Silverspring, DC, United States, 
4OHSU, Portland, OR, United States.

The T cell paradigm dictates that CD8 T cells recognize peptides presented by MHC class I. Yet, class II-restricted CD8 T cells were recently observed in a HIV vaccine tested in 
macaques (reviewed in Ranasinghe and Walker 2013 Nat Biotech). Restriction of CD8 T cells by class II is rare, with less than a dozen published studies in two decades. Our study aimed 
to assess whether class II-restricted CD8 T cell responses exist in HIV infection.
We detected class II-restricted CD8 T cells in 3 HIV infected individuals. The responses were identified using a novel ´CD8 HLA-DR ELISpot´ where patient CD8 T cells were co-cultured 
with HIV peptide-pulsed mouse LCL expressing human recombinant DRB1 (N=2/30 DRB1*01 and N=1/22 DRB1*11 subjects). Antibody blocking of class I and II, and class II tetramer 
binding confirmed the DRB1 restriction.
Strikingly, up to 12% of total CD8 T cells bound class II tetramer directly ex vivo. The class II-restricted CD8αβ T cells expressed a TEMRA phenotype and high Perforin+Granzyme B+ 
when compared intra-patient to class I-restricted CD8 TEM responses. The class II-restricted CD8 T cells efficiently lysed peptide-pulsed autologous BCL, and HIV-infected autologous 
CD4 T cells and macrophages in vitro. The class II-restricted CD8 TCR shows high affinity binding for the class II-peptide complex (KD = 1uM) and intriguingly, we found that TCR is 
shared between CD8 and CD4 T cell targeting the same class II HLA-peptide. In our study, we have demonstrated the first proof-of-principle detection of class II-restricted HIV-specific 
CD8 T cells.

P.A.26.09
Phenotype and function of CD8+ T cells activated by pMHCI-bearing lymphatic endothelial cells

E. Vokali1, S. Hirosue1, M. Rincon-Restrepo1, S. Scherer2, A. W. Lund1,3, P. Corthésy-Henrioud1, A. Mondino4, S. Hugues5, D. Zehn2, M. A. Swartz1; 
1Laboratory of Lymphatic and Cancer Bioengineering (LLCB), Institute of Bioengineering (IBI), School of Life Sciences (SV), Swiss Federal Institute of Technology (EPFL), Lausanne, 
Switzerland, 2Swiss Vaccine Research Institute, Centre des laboratoires d’Epalinges, Epalinges, Switzerland, and the Division of Immunology and Allergy, Department of Medicine, Lausanne 
University Hospital, Lausanne, Switzerland, 3Swiss Institute for Experimental Cancer Research (ISREC), Lausanne, Switzerland, 4Lymphocyte Activation Unit, Program in Immunology 
and Bio-Immunotherapy of Cancer, Division of Immunology, Transplantation and Infectious Disease, San Raffaele Scientific Institute, Milan, Italy, 5Faculty of Medicine, Department of 
Pathology, Centre Médical Universitaire, Université de Genève,, Geneva, Switzerland.

Until recently, the known roles of lymphatic endothelial cells (LECs) in immunity were limited to transporting immune cells and peripheral antigens to lymph nodes. Recent studies 
have demonstrated that LECs can impact T cell responses both indirectly, by suppressing dendritic cell maturation, and directly, by presenting endogenous peripheral tissue antigens 
for T cell deletion. Additionally, as we recently reported, LECs can cross-present exogenous antigens to naive T cells, leading to their proliferation albeit with a dysfunctionally 
activated phenotype. Here, we examine the function of LEC-educated CD8+ T cells using the model antigen OVA and the TCR transgenic OT-I cells. First, we found that when LEC-
educated T cells were re-activated with mature peptide-loaded DCs, they responded by producing effector cytokines, indicating that they were not terminally committed to a non-
responsive state. Then, we looked at the in vivo behavior of LEC-educated OT-I cells and found that they were phenotypically distinct from naïve or DC-activated cells. LEC-educated 
cells primarily homed to the LN, while DC-educated T cells preferentially homed to the periphery. Furthermore, LEC-educated T cells survived in vivo for at least 2 months in the 
absence of antigen, and, upon antigen re-encounter with adjuvant, rapidly proliferated and displayed a cytotoxic phenotype. Furthermore, LEC-educated T cells responded to a 
Listeria monocytogenes-expressing-OVA infection, secreting similar levels of cytokines as DC-activated T cells. Together, these data indicate that pMHCI presentation by LECs under 
steady-state conditions drives naive CD8+ T cells into a memory-like subset that can become potent effectors when later re-exposed to antigen.

P.A.26.10
Expression of human leukocyte receptor FCRL6 associates with activated rather than exhausted CD8 T cell phenotype in chronic and acute viral infection

L. Mechetina1, S. Kulemzin1, Y. Sokolov2, L. Badaliyan3, N. Chikaev1, A. Najakshin1, E. Reshetnikova1, O. Volkova1, A. Taranin1; 
1Institute of Molecular and Cellular Biology, Novosibirsk, Russian Federation, 2AIDS Centre, Novosibirsk, Russian Federation, 3Central Hospital, Department of Infectious Diseases, Berdsk, 
Russian Federation.

Receptor FCRL6 is a member of FCRL family that is expressed by cytotoxic NK and CD8 T cells. Our previous works demonstrated inhibitory potential of FCRL6 and suggested its 
possible involvement in modulation of CTL effector functions in various immune disorders. To analyze influence of FCRL6 on the CTL activity, we characterized FCRL6-positive cells 
in peripheral blood of chronically infected HIV-patients using Flow Cytometry. We found a substantial expansion of FCRL6-expressing CD8+T and NK cells in infected individuals 
which was in negative correlation with CD4 T cell count, a predictor of HIV disease progression. In spite of great increase of PD-1 expression on CTLs and appearance of FCRL6+ 
PD-1+ CTLs in HIV-infected donors, there was no significant correlation between FCRL6 and inhibitory receptor PD-1, a marker of CTL exhaustion. FCRL6-positive cells expressed 
significantly higher level of activation markers CD38 and HLA-DR and produced more cytokines than their negative counterparts. In the case of acute viral infection, FCRL6-positive 
cells of peripheral blood expressed CD38 and HLA-DR at higher level and had strongly activated phenotype. Like in chronic infection, no correlation was found between FCRL6 and 
PD-1 expression. In vitro stimulation of PBMC via TCR cross-linking resulted in enrichment of FCRL6-positive population with activated CD25+, CD38+, HLA-DR+ and CD69+ cells. 
Stimulated FCRL6+ CTLs more readily produced cytokines IL-2, IFN-gamma and TNF-alpha compared to FCRL6-negative CTLs. These data let us suppose that FCRL6 could act as a 
costimulatory rather than inhibitory CTL receptor. The work is supported by RFBR grants #13-04-01915 and #14-04-32093.

P.A.26.12
Fingolimod targeting protein phosphatase 2A differentially affects IL-33-induced IL-2 and IFN-γ in CD8+ lymphocytes

F. Ottenlinger, A. Schwiebs, K. Pfarr, A. Wagner, J. M. Pfeilschifter, H. H. Radeke; 
pharmazentrum Frankfurt, Frankfurt am Main, Germany.

Multiple Sclerosis patients can be treated with Fingolimod (FTY720), an immune-modulating prodrug which is phosphorylated to FTY720-P and subsequently internalizes 
Sphingosine-1-phosphate-receptors, including S1PR1. This prevents lymphocyte sequestration and is accepted as the dominant mode of action. IL-33 is released from necrotic 
endothelial cells and contributes to MS severity by e.g. co-activating CD8+ T-cells. Herein we investigated the influence of FTY720, FTY720-P and S1P on IL-33 induced formation 
of IL-2 and IFN-γ, by using ST2-overexpressing EL4-cells and primary CD8+ T-cells and splenocytes. EL4-ST2 cells released IL-2 after IL-33 stimulation which was inhibited dose-
dependently by FTY720-P but not FTY720. In this system, S1P increased IL-2 release and accordingly inhibition of S1P producing sphingosine kinases diminished IL-2. In primary 
Tc1-differentiated CD8+ T-cells and splenocytes IL-33/IL-12 stimulation induced IFN-γ which was prevented by FTY720 but not FTY720-P. The Protein phosphatase 2A (PP2A) inhibitor 
okadaic acid, reversed the inhibition of IFN-γ by FTY720, suggesting a selective involvement of PP2A in CD8-dependent IFN-γ generation. These results suggest a highly selective 
regulation of IL-33-coinduced IL-2 and IFN-γ by FTY720, FTY720-P and the Sphk1/S1P axis. While our findings directly improve the understanding of FTY720 therapy in MS, they 
strongly support the development of alternative sphingolipid analogs in autoimmunity.

P.A.26.13
Defining highly cytotoxic CD8+ T cell subsets by flow cytometry and a real-time cytotoxicity assay

A. Knörck, K. S. Friedmann, C. Hoxha, M. Hoth, E. Schwarz; 
Department of Biophysics, Homburg, Germany.

Introduction: Cytotoxic T lymphocytes (CTL) provide protection against pathogenic microorganisms and cancer by elimination of both virus infected and malignant cells. Following 
antigen recognition CTLs undergo differentiation into various subtypes of effector and memory T cells. In vitro stimulation of CTL generates a variable composition of effector and 
memory cells, which can vary in their phenotype and cytotoxic potential. Perforin, granzyme B, KLRG1 and CD107a were used to define, out of peripheral blood mononuclear cells 
(PBMC), a CD3+, CD8+, CD27-, CD45RA- -population that displays a high cytotoxic potential.
Material and Methods: CD8+ T cells were isolated out of PBMC from healthy donors by CD8 untouched purification. CD8+ T cell subsets were defined by multicolor flow cytometry 
following stimulation either by anti-CD3/anti-CD28 coated beads, Staphylococcus aureus enterotoxin A (SEA) or by pp65 peptide-specific antigens. The cytotoxic potential was 
analyzed using a time-resolved population based killing assay.
Results: So far the analysis of PBMCs from healthy donors revealed varying subpopulation compositions of effector, effector-memory, central-memory and naïve CD8+ T cells possibly 
due to the different immune experiences. The stimulation of CD8+ T cells by SEA generated a large pool of the effector-memory subpopulation, which revealed efficient cytotoxicity in 
the real-time killing assay.
Conclusion and outlook: We use our antibody panel to define a subpopulation with a preferably high cytotoxic potential which will be verified by the real-time killing assay. In addition 
to the already established stimulation methods, we will optimize different parameter as for example the variation of extracellular [Ca2+].
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P.A.26.14
Expression of functional natural cytotoxicity receptors on peripheral blood CD8+ T cells

M. Correia, A. Stojanovic, K. Bauer, A. Cerwenka; 
DKFZ, Heidelberg, Germany.

Natural Killer (NK) cells express an array of activating and inhibitory receptors that control their function. Some of those NK receptors, like NKG2D and DNAM1, can also be 
constitutively expressed by other cell types, as CD8+ T cells. Natural cytotoxicity receptors (NCRs), NKp46, NKp30 and NKp44, have been described as an important family of 
activating NK receptors, displaying pivotal roles in anti-tumor and anti-viral immune responses. Here, we have found that NKp30 can be expressed by a small population of CD8+ 
T cells that can be further expanded. Interestingly, the NKp30+ T cell population also co-expresses the other NCRs, NKp46 and NKp44, and high levels of NKG2D and DNAM1. 
Importantly, we also demonstrated that those receptors were functional per se on CD8+ T cells, leading to significantly increased levels of degranulation and IFN-γ production after 
triggering, without the need of TCR stimulation. In addition, crosslinking of CD3 in this population resulted in similar functional responses compared with the NKp30- T cell population, 
indicating putative capacity of dual function. Moreover, we have found that NKp30+ T cell population was capable of killing tumor target cells in a NCR dependent manner. Therefore, 
by potentially displaying dual innate and adaptive immune functions, CD8+ NCR+ T cells appear as promising for immunotherapy strategies against cancer.

P.A.26.15
NKG2D-dependent innate-like cytotoxicity of activated CD8+ T cells in acute hepatitis A

J. Kim, D. Chang, P. Sung, E. Shin; 
KAIST, Daejeon, Korea, Republic of.

CD8+ T cells play an important role in immune responses against intracellular infection. They recognize and lyse infected cells, and secrete anti-viral cytokines to control infection. 
However, excessive immune responses may lead to tissue damage during infection. In particular, severe CD8+ T cell-mediated liver injury is known as a primary cause of tissue damage 
in hepatitis A virus (HAV) infection. In this study, we demonstrate that during acute viral hepatitis, CD8+ T cells specific to HAV-unrelated viruses such as influenza virus, Epstein-Barr 
virus (EBV), or cytomegalovirus (CMV) became activated even in the absence of viral reactivation, which means that non-HAV-specific CD8+ T cells are able to be activated even 
without cognate antigens. HAV-infected cells produced IL-15, which induced bystander activation of CD8+ T cells. Interestingly, NK-activating receptors, NKG2D and NKp30 are 
overexpressed on bystander-activated memory CD8+ T cells in acute hepatitis A (AHA) patients, and bystander CD8+ T cells exert an innate-like cytolytic function in an NKG2D/NKp30-
dependent manner. HAV-infected hepatocytes overexpressed NKG2D ligands and, thus, could be cytolytic targets during HAV infection. Moreover, we show that activation and 
innate-like cytotoxicity of bystander CD8+ T cells correlate with the degree of liver injury rather than viral load. Taken together, we report a human viral disease in which host injury is 
associated with innate-like cytolytic activity of bystander-activated CD8+ T cells.
This work was supported by a grant of the Korean Health Technology R&D Project, Ministry of Health and Welfare, Republic of Korea (HI13C1263) and National Research Foundation 
grant (NRF-2014R1A2A1A10053662) of Korea.

P.A.26.16
Analysis of in vitro generated pp65-specific CD8+ T-cell clones using a novel real-time killing assay

K. S. Friedmann1, A. Knörck1, C. Hoxha1, C. Kummerow1, B. Qu1, I. Müller2, H. Eichler2, M. Hoth1, E. C. Schwarz1; 
1Saarland University, Biophysics, CIPMM, Homburg, Germany, 2Saarland University, Clinical Hemostaseology and Transfusion Medicine, Homburg, Germany.

Introduction: CD8+ T-cells play a major role as antigen-specific effector cells in the adaptive immunity. Due to easy handling our laboratory has conventionally used antibody-
coated beads (anti-CD3 and anti-CD28) or superantigens for in vitro stimulation of human CD8+ T-cells. To improve the physiological relevance of our studies we generated CMV 
(cytomegalovirus) pp65-specific CD8+ T-cell clones. The pp65 peptide was chosen because a CMV-specificity has been frequently detected in glioblastoma multiforme (GBM), the 
most common malignant brain tumor in adults, thus raising the possibility of targeting GBM by pp65-specific CD8+ T-cell clones.
Material and Methods: We analyzed the antigen-specificity of CD8+ T-cell clones by flow cytometry using pp65-specific multimers. Furthermore we took advantage of a novel real-
time killing assay, established in our laboratory, which allows precise kinetic information of killing over four hours.
Results: High levels of antigen-specific cells (>70%) could be detected in all generated CD8+ T-cell clones using multimer technology. The antigen-specific killing capacity (endpoint-
lysis >95%) of these clones was analyzed using pp65-specific target cells in real-time killing assay.
Conclusion: Taking advantage of the real-time killing assay using pp65-specific target cells provided a sufficient analysis of the antigen-specificity of CD8+ T-cell clones thus making 
the expensive application of multimers redundant for our approaches. With the help of the killing assay we will perform a detailed analysis of their killing efficiency to get a better 
insight of CD8+ T-cell function. We hope to get new aspects enabling the induction of an optimized pp65-specific adaptive immune response in immunotherapies of GBM-patients.

P.A.26.17
Characterization of the CD8+ T cell response to allergens

N. Samadi1, C. Kitzmüller1, B. Bohle1, R. Geyeregger2, B. Jahn-Schmid1; 
1Department of Pathophysiology and Allergy Research Medical University of Vienna, Vienna, Austria, 2Children’s Cancer Research Institute, Vienna, Austria, Vienna, Austria.

Allergy is the abnormal immune response against harmless antigens. Like any immune response, allergic reactions are mediated by both innate and adaptive immunity. T cells are 
part of adaptive immunity and play a main role in the development of type I allergy. The function of CD4+T cells in the pathogenesis and maintenance of allergic disorders have been 
broadly investigated while the role of CD8+T cells is poorly understood. Previous studies have demonstrated a controversial function of CD8+T cells in allergic disorders in human and 
murine models. The aim of this project is to identify and characterize allergen-specific CD8+ T cells in patients with different manifestations (rhinoconjunctivitis, atopic dermatitis and 
atopic bronchial asthma) of type I allergy. Different seasonal and perennial allergens will be studied. Allergen specific T cells from PBMCs will be expanded in vitro and these T cell lines 
and cloned T cells will be characterized for their phenotype and function. By now, we have optimized the expansion of allergen-activated CD8. Peripheral blood from patients were 
stained by proliferation dyes and stimulated with allergen. Proliferating cells were expanded by addition of growths factor/s in short time cultures and characterized. We could find 
significant CD8+T cell proliferation in all allergic diseases, but larger numbers of allergen-reactive CD8+T cells were found in T cell lines induced by grass pollen and house dust mite 
extracts compared to pollen extract from birch. Next step is to identify the functionality of these allergen-reactive CD8+ T cells.

P.A.26.18
Strong CD8+ T cell cross-reactivity between influenza A virus M1-58 and a subdominant HCV epitope

S. Zhang, V. Schlaphoff, M. P. Manns, H. Wedemeyer, M. Cornberg, P. V. Suneetha; 
Hannover medical school, Hannover, Germany.

Introduction and aims: Cross-reactivity between different pathogens is one possibility for the pre-existence of virus specific T-cells in unexposed individuals. We propose that cross-
reactivity is a frequent event and that we will find cross-reactive responses between HCV and one selected unrelated common pathogen. In HCV-seronegative individuals, we 
screened HCV specific CD8+ T-cell response for cross-reactivity with the immunodominant Influenza A virus (IAV) M1-58 epitope (GILGFVFTL).
Results: HCV specific CD8+ T-cells were frequently detected by using 15mer overlapping peptide pools (n=11). HCV peptide pool 6-specific responses were found in all donors and the 
response was highly cross-reactive with M1-58. The optimal nonamer that induced the cross-reactivity between HCV peptide pool 6 and M1-58 was the HCV subdominant epitope 
NS3-1230 (APTGSGKST). In vitro stimulation with NS3-1230 for 3 weeks induced expansion of M1-58 specific CD8+ T-cells up to 50%. We further identified a similar epitope derived 
from BCG (APTGSGKTL) that is also cross-reactive with M1-58. Although cross-reactive peptides could induce strong M1-58 specific T-cell response, the functionality and expression 
level of PD-1 and Tim-3 was different from M1-58 expanded CD8+ T cells. In addition, the M1-58 specific T-cell receptor repertoire (analyzed by deep sequencing) induced by the two 
non-cognate cross-reactive peptides showed distinct features (i.e. less Va12) compared to the response elicited by the cognate M1-58 peptide.
Conclusion: Our data suggests that CD8 T-cell cross-reactivity is a frequent event, which may contribute to the pre-existence of HCV specific T-cells and also to the immunodominance 
of IAV M1-58.

P.A.26.19
Two distinct species of lysosome-related cytotoxic effector vesicles in activated human T cells

O. Janssen, L. Drews, T. Poch, H. Ebsen, H. Schmidt, D. Kabelitz, M. Lettau; 
Institute for Immunology UKSH Campus Kiel, Kiel, Germany.

CTL and NK cells mobilize effector molecules including FasL, granzymes, perforin and granulysin from preformed lysosome-related storage vesicles. It was previously suggested 
that all these effector proteins are commonly stored in so-called ‘secretory lysosomes’ (SL). Enrichment of intact organelles from CTL-homogenates by Iodixanol density gradient 
ultracentrifugation, however, revealed a clear segregation of two species of lysosome-related effector vesicles. Using electron microscopy, Western blotting and 2D-DIGE proteome 
profiling, we compared these organelles regarding their morphology and protein content, and thus provided marker profiles for the two entities. The analyses revealed that light 
secretory lysosomes (fraction 2 of the gradient) are characterized by the presence of FasL and a defined set of cargo proteins including CD26, ADAM10, ADAM17 and the pro-form 
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of granulysin. Moreover, these vesicles are associated with the adapter Nck and a specific set of actin-regulatory elements. In contrast, electron dense granules (fraction 6) contain 
high amounts of granzyme B, perforin and processed granulysin, and are associated with distinct cytoskeletal elements including myosin IIA and dynamin. Our analyses reveal that 
cytotoxic effector functions associated with either the surface appearance of FasL and/or the degranulation of granzyme-containing dense granules are regulated in a more complex 
fashion than previously anticipated.
Supported by the DFG (SFB877, B4; JA 610/7-1) and the Medical Faculty of the University of Kiel.
References: Schmidt et al. Proteomics 2008; BMC Immunol 2009; Cell Commun Signal 2011; J Proteome Res 2011; Ebsen et al. Mol Immunol 2015; Lettau et al. Scand J Immunol, 2015

P.A.26.20
Self-tolerant CD8+ T cells are transcriptionally distinct from ‘exhausted’ T cells

K. Bhatt, T. Kenna, P. Leo, G. Thomas, R. Steptoe; 
UQ Diamantina Institute, Brisbane, Australia.

Introduction: CD8+ T cell tolerance is essential for preventing autoimmunity and poses substantial impediment to eliciting immune responses to tumor antigens. Despite recent 
progress in understanding tolerance mechanism, there are still knowledge gaps for the molecular basis of the induction and maintenance of peripheral tolerance.
Materials and Methods: To understand the mechanism of tolerance, naive OVA-specific TCR transgenic CD8+ T cells (OT-I) were transferred to 11c.OVA mice in which dendritic cells 
tolerogenically express ovalbumin (OVA) as a model of peripheral self-tolerance. Total mRNA was isolated (Quiagen RNeasy) from recovered OT-I T cells during (day2 and day 10) or 
after tolerance induction (days 28) following transfer to 11c.OVA mice and processed with control cells and hybridised to the illumina 48K mouse ref-6 v2.0 expression chip.
Results: K-means clustering revealed upregulation of cell cycle and negative regulation of nucleotide biosynthesis process related genes at early (day 2) before cell become tolerant 
(day 28). Gene-set enrichment analysis (GSEA) for genes differentially expressed in tolerant cells was distinct from ‘exhausted’ CD8+ T cells and surprisingly shared a profile closer to 
Treg. Distinct transcription factor profiles were present in self-tolerance CD8+ T cells and these emerged early (by day 10) during tolerance induction.
Conclusions: These results provide insight into the mechanisms of self-reactive CD8+ T cell inactivation and reveal a transcriptional signature that might identify self-tolerant T cells.

P.A.26.21
Adaptive immunity and rs12979860 IL28B polymorphism in chronic hepatitis C patients treated with pegIFNα/RBV

N. I. Rallón1, J. García-Samaniego2, A. Madejón2, E. de la Vega3, L. Cortejoso4, M. Romero5, L. Martín-Carbonero5, J. M. Benito1; 
1IIS-Fundación Jiménez Díaz, UAM, Madrid, Spain, 2Hospital Carlos III-La Paz, CIBERehd, Madrid, Spain, 3Hospital carlos III-La Paz, Madrid, Spain, 4Hospital General Universitario Gregorio 
Marañón, Madrid, Spain, 5Hospital Carlos III-La Paz, Madrid, Spain.

Objectives: In spite of new treatments for HCV, pegIFNα/RBV regimen remains the only option of therapy for many patients in the world. We sought to elucidate the interplay 
between two relevant factors (IL28B-polymorphism and T-cell immune responses) involved in the outcome of this therapy in HCV-infected patients
Methods: Thirty-eight patients infected with HCV genotype 1, 17 of them coinfected with HIV, and completing a full course of pegIFNα/RBV therapy, were evaluated. The 
interdependence and relative roles of T-cell mediated immune responses and IL28B rs12979860 SNP genotype, as predictors of virological response to anti-HCV treatment in patients 
with chronic hepatitis C were evaluated using non-parametric tests.
Results: Factors associated with RVR in univariate analysis were: presence of CD4 T-cell response against NS3 HCV-protein, low baseline HCV-RNA, and IL28B CC genotype. Factors 
associated with SVR in univariate analysis were: IL28B CC genotype, low baseline HCV-RNA, and presence of CD4 response against NS2. In the multivariate analysis low baseline HCV-
RNA and NS3-specific CD4 response showed a clear trend to be associated with RVR (p=0.09 and p=0.07 respectively). Regarding SVR, IL28B CC genotype was the strongest predictor 
(p=0.02), with presence of NS2-specific CD4 response showing a clear trend (p=0.09).Conclusions: HCV-specific T-cell response influences the outcome to pegIFNα/RBV therapy 
regardless of IL28B genotype. HCV-specific T-cell responses (adaptive immunity) seem to influence viral clearance both in the short and long term during therapy (RVR and SVR), 
whereas the influence of IL28B genotype (innate immunity) may be more relevant in the long-lasting effect of therapy (SVR).

P.A.27 Germinal Centre Reaction - Part 3

P.A.27.01
Role of FAS signalling in negative selection of B cells in human germinal centres

A. Janda1, K. Schwarz2, M. van der Burg3, W. Vach1, H. Ijspeert3, M. R. Lorenz2, M. Magdeldin1, K. Pieper1, P. Fisch1, J. Hagel1, R. Lorenzetti1, M. Seidl1, J. Roesler4, F. Hauck5, E. Traggiai6, C. 
Speckmann1, A. Rensing-Ehl1, S. Ehl1, H. Eibel1, M. Rizzi1; 
1University Medical Center Freiburg, Freiburg, Germany, 2University of Ulm, Ulm, Germany, 3Erasmus MC, Rotterdam, Netherlands, 4University Clinic Carl Gustav Carus, Dresden, Germany, 
5Ludwig-Maximilians-University, Munich, Germany, 6Novartis Institute for Biomedical research, Basel, Switzerland.

Autoimmune lymphoproliferative syndrome (ALPS) is characterized by lymphoproliferative disease, autoimmune cytopenias and increased susceptibility to lymphoid malignancies. 
Central to the pathophysiology of the disease are defects in the FAS signaling leading to impaired lymphocyte homeostasis. Most of the patients harbor heterozygous germline 
or somatic mutations in FAS. Although the hallmark of the disease is the impaired FAS-mediated apoptosis of activated T cells and presence of atypical “double-negative” T cells 
(CD3+TCRα+/β+CD4-CD8-), the role of defective FAS signaling in B cells in eliciting autoimmunity has still to be understood. While in murine models the importance of FAS for 
deletion of autoreactive B-cell clones in germinal center reaction has been demonstrated, direct evidence from humans is missing.
To address this issue, we investigated 2 patients with somatic FAS mutations in B cells. This approach enabled us to compare B cells with impaired versus normal FAS signaling 
within one organism. We detected high prevalence of FAS mutated B cells within the memory compartment. Furthermore FAS mutated EBV immortalized B cells showed selective 
advantage in culture over the FAS wild type cells, providing evidence for the advantage of mutated cells in vivo. Ongoing work by deep sequencing of variable immunoglobulin regions 
of FAS wild type and FAS mutated cells and autoantibody screen aims to define if auto-reactive B cells are found within the FAS-mutated pool.
Data collected will provide insight into the role of FAS in negative B cell selection in germinal centers of humans.

P.A.27.02
EFhd1 regulates metabolic activity and influences early B cell development

M. Stein1, S. Dütting1, W. Schuh1, T. Steinmetz1, S. Urbanczyk1, D. Mougiakakis2, H. Jäck1, M. R. Bösl3, D. Mielenz1; 
1Division of Molecular Immunology, Nikolaus-Fiebiger-Centre, University hospital Erlangen, Erlangen, Germany, 2Division of translational tumor and transplantation immunology, TRC, 
University hospital Erlangen, Erlangen, Germany, 3Division of Biomedicine, University clinic Wuerzburg, Erlangen, Germany.

One gene expressed in lin- and pro-B cells but downregulated by the pre-B cell receptor (pre-BCR) is efhd1, encoding the Ca2+-binding adaptor-protein Swiprosin-2/EFhd1 (EFhd1). 
To bypass down-regulation of EFhd1, transgenic mice (EFhd1tg) have been generated, which express the protein under the VH promoter. B cell homoeostasis in these mice shows a 
slight but not significant reduction in early B cell compartments. A competitive transfer of wild type (wt) and EFhd1tg bone marrow, however, revealed that EFhd1tg B cells have a 
developmental disadvantage after the pre-BCR check-point but catch up in the spleen. Apparently EFhd1 needs to be down-regulated by the pre-BCR for efficient B cell development.
Activated lymphocytes undergo a metabolic switch from mitochondrial respiration towards a glycolytic pathway. EFhd1 has initially been described in the inner mitochondrial 
membrane and linked to metabolic pathways and development of several cancers. As we observed increased ROS production and mitochondrial membrane potential upon EFhd1 
expression we postulated that EFhd1 is involved in the regulation of mitochondrial activity. “Seahorse Mito Stress Test” measurements indicate that activated EFhd1tg B cells show 
increased mitochondrial respiration and especially spare capacity for ATP production. Also, HEK 293 cells ectopically expressing EFhd1 show a higher mitochondrial mass. This might 
explain EFhd1 expression in pro B cells, and its down regulation at the pre-BCR checkpoint to enable a metabolic switch in proliferating pre B cells. Inimmature and resting mature B 
cell stages, ectopic expression of EFhd1 might again foster mitochondrial respiration which might be an advantage at these later stages.

P.A.27.03
The Polycomb Repressive Complex 1 is critical for peripheral B cell maturation and to ensure B cell identity

S. Casola1, F. Alberghini1, F. Zanardi1, L. D’Artista1,2, F. Pisati3, F. Mainoldi1, M. Vidal4, H. Koseki5; 
1IFOM, Milano, Italy, 2European Institute of Oncology, Milan, Italy, 3Cogentech, Milano, Italy, 4Centro de Investigaciones Biológicas, Department of Cellular and Molecular Biology, Madrid, 
Spain, 5Developmental Genetics Laboratory; RIKEN-IMS, Yokohama, Japan, Yokohama, Japan.

Introduction: B cell development is a highly regulated process whereby hematopoietic stem cells (HSC) progressively acquire immunological competence, ultimately becoming 
antibody-secreting cells. Peripheral B cell maturation relies on stage-specific transcriptional programs controlled by both genetic and epigenetic determinants.
Polycomb group proteins act as chromatin remodelers within Polycomb Repressive Complex-1 and -2 (PRC1 and PRC2) to repress target genes in a cell type-specific fashion. 
Specifically, PRC1 catalyzes Histone H2A lysine-119 monoubiquitylation predominantly at promoters of target genes through the E3 ligases Ring1a/b.
Material and Methods: PRC1 conditional knock-out animals were crossed to Cd23-cre transgenic animals to determine the effects of PRC1 inactivation in resting peripheral B 
cells. The effects of PRC1 ablation on B cell development, immunity and identity were determined by surface immunophenotyping, functional assays, genome wide chromatin 
immunoprecipitation analyses and whole transcriptome profiling.



455Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ed

ne
sd

ay

Results: PRC1 inactivation in late transitional B cells caused a severe interference with B cell maturation. B cells lacking Ring1a/b displayed an aberrant phenotype reminiscent of both 
immature and mature B cells. RNA sequencing of mutant B cells revealed reactivation of a large set of HSC- and B cell progenitor-specific genes together with B lineage-inappropriate 
genes. As a result of the profound transcriptomic changes, PRC1 mutant B cells failed to mount productive long-lived high-affinity antibody responses when challenged with T-cell-
dependent antigens.
Conclusions: PRC1 plays a crucial role in the establishment and enforcement of transcriptional programs that drive peripheral B cell maturation/function, while ensuring B cell identity.

P.A.27.04
Effect of bacterially derived products on B cell activation

K. Qazi Rahman; 
Stockholm University, Stockholm, Sweden.

The neonatal immune system develops under the influence of environmental exposures, of which microbes are considered the most important factors. Early gut microbiota exert a 
dramatic, systemic effect on the development of the immune system. Presence of Staphylococcus aureus (SA) early in life has been reported to increase the risk of developing allergies 
later in life while lactobacilli have been reported to have a protective effect. The effect of these bacteria on the T cell-compartment has been studied, whereas very little is known 
about the influence of gut flora on human B cells.
We aimed to investigate the influence of the cell free supernatant of Lactobacillus reuteri (LR), L. rhamnosus (LGG) and SA on different B cell subsets from PBMCs.
PBMCs or purified B cells were stimulated with the cell free supernatant of LR or SA separately or in combination for 3 or 5 days followed by the analysis of subsets of B cells by multi-
color flow cytometry. Antibody production was assessed by ELISA.
We observed that SA stimulate B cells to proliferate and differentiate into plasma cells and also induce activation of B1 B cells in PBMCs. LR or LGG has little or no effect on 
proliferation but act synergistically with SA and increase the percentage of B1 B cells, upregulate BLIMP1 expression on plasma cells. Furthermore, both lactobacilli elicit IgA 
production.
Our findings may be of interest in trying to understand the mechanisms of B cell development in early life.

P.A.27.05
The role of hedgehog protein signalling in B cell development

C. E. Umukoro1,2, S. V. Outram1,2; 
1University of East London, London, United Kingdom, 2School of Health, Sports and Bioscience, London, United Kingdom.

Introduction: Hedgehog protein (Hh) is a morphogen that is essential for the determination of cell fate in a wide variety of tissues in different species. There are three homologues of 
hedgehog protein, Sonic, Indian and Desert hedgehog protein. The role hedgehog signalling plays in B cell development is unclear. The aim of this study is to further characterize the 
molecular events that occur downstream of Hedgehog signalling in B cell development.
Method: Purified mouse B cells were stimulated with anti-CD40/IgM and cultured with rShh for 18hours and 40hours before analysis for expression of cell-surface markers for 
activation, differentiation and survival and secretion of antibody and cytokines.
Results: rShh signalling in B cells was found to enhance B cell activation and survival at 18hours correlated with increased antibody secretion and IL-6 secretion. At 40hours, there was 
a negative regulatory signal in B cells in the presence of rShh and also an increase in IL-10 secretion in B cells. rShh was also found to drive differentiation of B cells to become memory 
B cells at 40hours. Using Dhh-/- mice, B cells were found to have enhanced activation and secrete high levels of antibody compared to littermate control at 40hours. IL-10 and memory 
B cell differentiation was less in Dhh-/- mice compared to its WT counterpart.
Conclusion: These data indicate that hedgehog signalling may exert both a positive and negative regulatory effect on B cell development at different time points. The molecular 
events underpinning these observed effects are currently under investigation.

P.A.27.06
Dissecting the role of surface IgD in individuals with heterozygous IgD deficiency

J. Nechvatalova1, S. J. Bartol2, Z. Chovancova1, M. Vlkova1, J. Litzman1, M. C. van Zelm2; 
1Department of Clinical Immunology and Allergology, St Anne´s University Hospital and Faculty of Medicine, Masaryk University, Brno, Czech Republic, 2Department of Immunology, 
Erasmus MC, University Medical Center, Rotterdam, Netherlands.

Introduction: Recently, we identified four members of one family who carried heterozygous germline mutation in the IGHD gene, which leads to the loss of IgD expression on about 
half of naive mature B cells. We judged this a unique setting to study the role of surface IgD in B-cell antibody responses.
Materials and Methods: Immunophenotyping of blood B cells was performed with flow cytometry. IgD+ and IgD- naive mature B cells were FACS-purified for replication history 
analysis using KRECs. IgG and IgA transcripts were sequenced to study molecular signs of antibody maturation. Allele usage was determined with restriction enzyme assay.
Results: All IGHD heterozygous individuals had normal numbers of B cells and serum immunoglobulins, and did not show signs of an immunodeficiency. IgD+ and IgD- naive mature 
B cells showed similar immunophenotypes, except for decreased expression of CD79b in the IgD- subset. The replication histories of IgD- naive mature B cells were similar to their 
IgD+ counterparts and those of controls. IgA and IgG-switched alleles were equally derived from the wildtype and mutant alleles. IgG transcripts were normally mutated. Somatic 
hypermutation (SHM) levels in IgA transcripts were higher in both IgD-wildtype and IgD-mutant compared to controls.
Conclusions: Surface IgD seems to be redundant for naive B-cell homeostasis and heterozygous loss of IgD does not impair humoral immunity. The lack of surface IgD does not seem 
to impair SHM and Ig class switching in vivo.
This work was supported by the grant 15-28732A and 15-28541A of the Czech Health Research Council.

P.A.27.07
Rise in total IgE levels upon omalizumab treatment is not caused by activation of IgE+ memory B cells

J. Eckl-Dorna1, R. Froeschl1, C. Lupinek1, R. Kiss1, K. Marth1, R. Campana1, K. Blatt1, P. Valent1, R. M. Selb1, A. Mayer1, I. Steiner1, P. Gevaert2, R. Valenta1, V. Niederberger1; 
1Medical University Vienna, Vienna, Austria, 2Ghent University Hospital, Ghent, Belgium.

Introduction: Omalizumab targets free IgE and inhibits its binding to mast cells. Interestingly during omalizumab therapy an increase in total serum IgE levels has been observed. In 
this study we investigated whether the latter is caused by enhanced IgE production of IgE+ memory B cells due to activation of the cells upon crosslinking of their B cell receptor by 
omalizumab.
Material and Methods: To investigate this, we intranasally challenged patients (5/group) with omalizumab, placebo or Bet v 1 and measured total and allergen-specific IgE before and 
8 weeks after the challenge.
Results: Intranasal omalizumab did not induce a change in total or allergen-specific serum IgE however challenge with Bet v 1 induced a rise of birch-specific serum IgE as previously 
reported. Furthermore we tested the effect of omalizumab on IgE production by B cells in vitro. Omalizumab did not increase IL-4 and anti-CD40 induced IgE production in culture. 
In addition we determined total and allergen-specific serum IgE in patients before and after subcutaneous treatment with omalizumab (n=15) or placebo (n=5).Omalizumab treated 
patients showed a 2-6 fold increase of total IgE and a polyclonal rise in specific IgE.
Conclusions: In summary, we observed no effect of omalizumab on IgE production by B cells. However a polyclonal rise in allergen specific IgE levels was observed upon subcutaneous 
treatment. Thus the total IgE increase observed during omalizumab therapy is most likely caused by complex formation of omalizumab with IgE in the blood, thereby prolonging its 
half-life.

P.A.27.08
IL21 deficiency results in early-onset inflammatory bowel disease and common variable immunodeficiency-like disease

E. Salzer1, A. Kansu2, H. Sic3, A. Ikinciogullari4, P. Majek1, F. E. Dogu4, E. Santos-Valente1, S. Ban1, W. Pickl5, J. Colinges1, M. Rizzi3, H. Eibel3, K. Boztug1,6; 
1CeMM Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Pediatric Gastroenterology Department Ankara University, Ankara, Turkey, 3Center for 
Chronic Immunodeficiency, University Medical Center, Freiburg, Freiburg, Germany, 4Pediatric Immunology Department Ankara University, Ankara, Turkey, 5Christian Doppler Laboratory for 
Immunomodulation and Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 6Department of Pediatrics and 
Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

Alterations of the immune homeostasis in the gut can result in development of inflammatory bowel disease (IBD), as recently elucidated by Mendelian forms of IBD affecting IL10 or 
the IL10-receptor complex. However, also different types of primary immunodeficiency disorders may be associated with intestinal inflammation, often as one of their leading clinical 
presentations.
In this study, we investigated a large consanguineous family with three children suffering from early-onset IBD manifesting in the first year of life, leading to death in infancy in 2 of 
them. We performed combined Homozygosity mapping and exome sequencing to identify the molecular cause of the disorder. A homozygous mutation in IL21 (c.T147C, p.Leu49Pro) 
was discovered, showing perfect segregation with the disease. In vitro assays demonstrated that mutant IL21Leu49Pro does not induce STAT3 phosphorylation or immunoglobulin 
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class-switch recombination (CSR). The detected mutation in IL21 resulted in reduced numbers of circulating CD19 B-cells (including IgM+ naïve and class-switched IgG memory B 
cells), accompanied by an increase in transitional B-cells. Ex vivo stimulation of patient B-cells with wildtype IL21 and CD40 resulted in normal CSR comparable to healthy individuals.
We here identify human IL21 deficiency as a novel genetic etiology of early-onset IBD associated with CVID-like B cell primary immunodeficiency. In this disease, alternatively to 
allogeneic hematopoietic stem cell transplantation, recombinant IL21 may represent a “targeted” experimental treatment strategy.

P.A.27.09
Prioritization of the IgH 3’ regulatory region: proximal and distal domains feature distinct functions

E. F. Pinaud1,2, A. Garot1, M. Marquet1, S. Le Noir1, A. Saintamand1, S. Bender3, O. Martin1, C. Carrion1, Z. Oruc1, Y. Denizot1, M. Cogné1; 
1CNRS UMR7276 CRIBL, Limoges, France, 2Université de Limoges, Limoges, France, 3Centre Hospitalier Universitaire Dupuytren : Centre de Référence des Amyloses, Limoges, France.

As a master regulator of the functional immunoglobulin heavy chain expression, the IgH 3’ regulatory region controls multiple transcription events at various stages of B cell ontogeny, 
from newly formed B cells until the ultimate plasma cell stage. Among early BCR expression, CSR germline transcription, variable region transcription prior SHM and antibody heavy 
chain production, the IgH 3’RR plays a pivotal role but the hierarchical scope of its entities was still inaccurate, especially the function its evolutionary conserved quasi-palindromic 
structure.
By comparing a new mouse model devoid of the 3’RR quasi-palindromic region to relevant previous models, we specified two distinct regulatory entities acting sequentially during B 
cell ontogeny.
Independently of exogenous antigens, the 3’RR distal part including hs4 element tunes BCR expression in newly formed B cell, and shapes naive B cell compartments. Upon antigen 
stimulation, the 3’ RR proximal unit (including the quasi-palindrome) take over the distal part and controls AID-induced remodelling events (CSR and SHM) and the antibody 
production by plasma cells.
Funding: Agence Nationale pour le Recherche (ANR- 11- BSV302701), Région limousin, Centre National de la Recherche Scientifique, Fondation ARC pour la Recherche sur la Cancer

P.A.27.10
A plasma cell differentiation quality control process ablates B-cell clones with biallelic Ig rearrangement and truncated Ig production

S. Nivine, T. Aurélien, C. Guillaume, S. Christophe, P. Sophie, C. Michel, D. Laurent; 
University of Limoges, CNRS UMR 7276, Limoges, France.

Introduction: Aberrantly rearranged immunoglobulin (Ig) alleles are frequent and usually considered sterile and innocuous, notably thanks to nonsense-mediated mRNA decay. Less is 
known about the role of alternative splicing with regard to production of truncated Ig with internal deletions.
Materials and Methods: To address this issue during B-cell development and PC differentiation, we analyzed the splicing pattern of Ig kappa (Igκ) transcripts. These simplest Ig mRNA 
molecules include only three exons: “Leader” (L), “Variable” (V) and “Constant” (C). We also created inducible truncated-Ig expressing (iTIE) mice by forcing expression of alternatively 
spliced Igκ mRNAs.
Results: We show that nonsense codons within the V exon promote exon-skipping and synthesis of V domain-less κ light chains (αV-κLCs). Unexpectedly, such αV-κLCs inhibit 
plasma cell (PC) differentiation. Accordingly in wild-type mice, rearrangements encoding αV-κLCs are rare in PCs, while frequent in B-cells. Likewise, enforcing expression of αV-κLCs 
impaired PC differentiation and antibody responses without disturbing germinal center reactions. αV-κLCs have intrinsic toxic effects in PCs unrelated to Ig assembly but mediated by 
endoplasmic reticulum stress-associated apoptosis, making PCs producing αV-κLCs highly sensitive to proteasome inhibitors.
Conclusion: Altogether, these findings demonstrate that, a late antigen-independent checkpoint referred as “truncated-Ig exclusion checkpoint”, blunts PC differentiation by 
eliminating those cells expressing nonfunctionally rearranged Igκ alleles.
This work was supported by grants from Ligue Régionale Contre le Cancer (comité Haute-Vienne), and Fondation ARC (n° SFI20121205821). N.S was funded by Conseil Régional du 
Limousin.

P.A.27.12
A systematic screen of memory B-cell expansion conditions for use in antigen specific ELISpot assays to help understand effective vs ineffective vaccine responses

L. Muir, P. F. McKay, R. Shattock; 
Imperial College London, London, United Kingdom.

Introduction: Successful vaccines typically induce long-lived B-cell memory responses that are maintained for decades. In contrast current HIV-1 vaccines generate poor long-term 
memory B-cell responses. Peripheral memory B-cells are rare, particularly in the setting of vaccine-generated responses, necessitating in vitro expansion to elucidate the nature and 
degree of humoral response. Using a structured design of experiments (DOE) approach we aimed to determine the optimal memory B-cell expansion conditions to facilitate the 
comprehensive assessment of vaccine-reactive cells generated by effective licensed and trial vaccines.
Materials and Methods: Cytokines, TLRs, and CD40L stimulations were utilized in various iterative combinations in a wide systematic screen of memory B-cell expansion conditions. 
The four most potent accessory stimulants were then further assessed using a fractional factorial DOE approach to determine the optimal combination. IgG and IgA antibody 
responses were determined by ELISA and ELISpot assays.
Results: Following a screen of 333 different conditions we found a combination of 100ng/ml IL-21, 0.5μg/ml CpG ODN2006 and CD40 stimulation was optimal for induction of memory 
B-cell expansion and differentiation into antibody secreting cells (ASCs). This stimulation cocktail induced 2,000 memory B-cells to secrete 1μg/ml IgG and 0.5μg/ml IgA after a 5-day 
culture period.
Conclusions: A fractional factorial DOE process identified those stimulant combinations most favorable for induction of memory B-cell proliferation and differentiation into ASCs. To 
date such a wide systematic screen has not been reported; we hope this will provide a valuable starting point for investigating developmental blocking points between successful and 
unsuccessful memory B-cell vaccine responses.

P.A.27.13
Boost of allergen-peptide-specific secondary antibody responses by oligomeric peptide without allergen-specific T cell help

M. Narayanan, M. Focke-Tejkl, R. Valenta, B. Linhart; 
Medical University of Vienna, Vienna, Austria.

Introduction: IgE-mediated allergy is characterized by induction of allergen-specific Th2 response and production of IgE antibodies.Clinical studies have shown the boost of IgE levels 
by repeated allergen contact but mechanisms underlying secondary IgE responses are not fully understood.
Aim: To investigate the immunological mechanisms underlying the boost of allergen-specific secondary antibody responses.
Materials and Methods: We developed a mouse model based on the hapten-carrier principle. A 31 amino acid peptide derived from Phl p 1, devoid of T cell epitopes recognized by 
BALB/c mice, was chosen. Immunization of mice with 4 copies of this peptide bound to the hepatitis B-derived carrier PreS (4xP) induced peptide-specific IgE antibody responses. 
Sensitized mice were then boosted with molecules containing peptide without or with KLH as unrelated carrier. For control purposes, boosting were also done with the same 
immunogen (4xP), carrier (PreS) alone and PBS. Peptide-specific IgE responses were determined by ELISA and rat basophil degranulation assays. T cell responses studied by 
proliferation assays using mouse splenocytes failed to proliferate when stimulated with peptide or carrier alone, which attests the lack of allergen-specific T cell epitopes.
Results: Oligomeric peptides devoid of T cell epitopes boosted peptide-specific secondary IgE responses. Application of T cell epitope-containing carrier alone had no influence on the 
ongoing IgE responses.
Conclusion: Our results indicate that boosts of secondary IgE production are independent of T cell help suggesting that B cell targeting approaches will be required for the treatment 
of established allergy.
Supported by grant P23350-B11 and F4605 (FWF), Vienna, Austria.

P.A.27.14
The adjuvant LT-K63 enhances survival of neonatal B-cells, plasmablasts/plasma cells by increasing their expression of BAFFR and BCMA, respectively

S. P. Bjarnarson1,2, A. A. Aradottir Pind1,2, G. Del Giudice3, I. Jonsdottir1,2,4; 
1Landspitali, the National University Hospital of Iceland, Department of Immunology, Reykjavik, Iceland, 2University of Iceland, Faculty of Medicine, Reykjavik, Iceland, 3Novartis Vaccines (a 
GSK company), Siena, Italy, 4deCODE genetics, Reykjavik, Iceland.

Introduction: Antibody responses in early life are weak and short-lived, therefore induction of protective immunity requires repeated vaccinations. TNFR family members, TACI, 
BAFFR and BCMA are important for the development of humoral immune response. The aim of the study was to assess whether acceleration of vaccine-induced humoral immune 
responses by the adjuvant LT-K63 in neonatal mice could be mediated through its effects on these receptors.
Materials and Methods: Neonatal mice were immunized with 0.5 µg of pneumococcal conjugate (PPS1-TT) w/wo 5 µg LT-K63. Four, 8, 14 and 21 days later expression of 
TACI and BAFFR on B lymphocytes in spleen was analysed by FACS; newly formed (NF;B220+CD23negCD21neg), marginal zone (MZ;B220+CD23lowCD21high) and follicular 
(FO;B220+CD23highCD21int) B cells, and BCMA expression on plasmablasts (B220+CD138+) and plasma cells (B220negCD138+).
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Results: The percentage of BAFFR-expressing B cells was enhanced 8 days after PPS1-TT+LT-K63 immunization compared to PPS1-TT, NF, FO and MZ B cells. TACI expression was not 
increased on any of the B cell subsets. The frequency of plasmablasts/plasma cells was increased and more cells expressed BCMA at day 4, 8 and 14 in neonatal mice immunized with 
PPS1-TT+LT-K63 compared to PPS1-TT.
Conclusion: The results show that the adjuvant LT-K63, which restores delayed maturation of follicular dendritic cell network in neonatal mice, contributes to increased activation, 
differentiation and survival of B cell through enhanced expression of BAFFR on (NF, FO and MZ) B cells and BCMA on plasmablasts and plasma cells. This is reflected in increased 
persistence of long-lived vaccine-specific plasma cells and antibodies.

P.A.27.15
Adjuvants can increase cell types in bone marrow of neonatal mice that produce survival signals critical for antibody secreting cells

A. A. Aradottir Pind1,2, S. P. Bjarnarson1,2, G. Del Giudice3, I. Jonsdottir1,2,4; 
1Department of immunology Landspitali University Hospital, Reykjavík, Iceland, 2University of Iceland, Reykjavík, Iceland, 3Novartis Vaccines (a GSK company), Siena, Italy, 4deCODE 
Genetics, Reykjavík, Iceland.

Introduction: The neonatal immune system is immature. Antibody (Ab) responses are slow and transient due to reduced survival of antibody secreting cells (AbSC) in the bone marrow 
(BM). The aim was to study the effect of neonatal immunization w/wo adjuvant on BM cell populations and production of AbSC survival signals.
Materials and methods: After depleting lymphocytes, dendritic cells, mast cells and basophils from the BM, we assessed the frequency of neutrophils (Gr-1+F4/80-), eosinophils 
(Gr-1intF4/80+CD11b+Siglec-F+SSChigh), monocytes (Gr-1+F4/80+CD11b+Siglec-F-SSClow), macrophages (Gr-1intF4/80+CD11b+Siglec-F-/intSSCint) and megakaryocytes (CD41+) 
by FACS at day 4, 8, 14, 21 and 56 after immunization with pneumococcal conjugate (PPS1-TT) w/wo the adjuvant LT-K63. Frequency of APRIL- and IL-6-secreting cell subsets was 
assessed both ex vivo and after in vitro stimulation (PMA, ionomycin and golgi-stop). Vaccine-specific AbSCs in BM and serum Abs were determined by ELISPOT assay and ELISA.
Results: The number and frequency of megakaryocytes and eosinophils was significantly increased at day 4 and 8 and in mice immunized with PPS1-TT+LT-K63 compared to PPS1-TT. 
Furthermore, the percentage of APRIL- and IL-6-secreting eosinophils in BM was significantly higher at day 4, 8 and 14 in mice immunized with PPS1-TT+LT-K63 than mice immunized 
with PPS1-TT. This is in agreement with higher vaccine-specific Ab levels and number of AbSCs that persist in mice that receive LT-K63 together with the vaccine.
Conclucions: These results suggest the adjuvant LT-K63 increases the number and frequency of megakaryocytes and eosinophils in the BM, that secret APRIL and IL-6, which are 
critical survival factors for long-lived plasma cells.

P.A.28 Dynamics of T Cell Activation and Contraction - Part 2

P.A.28.01
A Role for PRMT5 in memory T cell responses

M. Guerau, K. Jablonski, L. Webb, H. Savardekar, S. Amici, A. Panfil, K. Thornton, L. Li, P. Green, C. Li, R. Baiocchi; 
The Ohio State University, Columbus, OH, United States.

Protein Arginine Methyltranferases (PRMT) catalyze dimethylation of arginine on histones and other proteins, regulating gene expression. Among PRMTs, PRMT5 symmetrically 
dimethylates protein arginine and is associated with embryonic development and cancer but has no known role in T cells. Here, we characterized PRMT5 expression in lymphoid 
tissues. In addition, we used myelin-specific memory Th cells that model autoimmune responses in Multiple Sclerosis to investigate the role of PRMT5 in memory Th1 cell responses. 
PRMT5 was expressed in thymus, spleen and lymph nodes but not in kidney and liver. While resting memory Th1 cells expressed low levels of PRMT5, PRMT5 was quickly up-regulated 
after activation, with kinetics that closely matched the cycle of T cell proliferation. PRMT5 protein up-regulation correlated with loss of miR-96, an inhibitor of PRMT5 translation. 
Further, a highly selective, small molecule PRMT5 inhibitor blunted memory T cell proliferation, an effect that could be partially rescued by IL-2. These data implicate PRMT5 in 
regulation of adaptive memory T helper cell responses and open novel therapeutic opportunities in T cell-mediated autoimmune disease.

P.A.28.03
T cell death and proliferative responses regulated by cFLIP

J. Zhang, L. Qian, C. Curcione, A. Glibicky; 
Thomas Jefferson University, Philadelphia, PA, United States.

Introduction: Fas/Apo-1 signals through FADD, which recruits and activates caspase-8 and leads to apoptosis. cFLIP is a homologue of caspase 8 but lacks a caspase activity, and 
presumably inhibits apoptosis by competing with caspase 8 for binding to FADD. Absence of cFLIP results in embryonic lethality. Moreover, conditional deletion cFLIP impairs 
lymphocyte proliferative responses. How cFLIP regulate a seemingly proliferative signaling essential for embryogenesis and lymphocyte responses has been a long standing enigma.
Materials and Methods: The function of cFLIP in lymphocytes was analyzed using a viable cFLIP-/-mouse model.
Results: RIP3 is a mediator of necroptosis and deletion of RIP3 completely restore normal development in FADD-/- mice. cFLIP-/- mice could only survive to adulthood only if both 
FADD and RIP3 are absent. The resulting viable RIP3-/- FADD-/- double knockout mice and RIP3-/- FADD-/- cFLIP-/- triple knockout (TKO) mice are useful models for an analysis of the 
function of cFLIP in T cells. The data appeared to indicate that cFLIP T cells were defective in not only cell death but also proliferative responses.
Conclusion: RIP3 does not appear to play a role in mouse development or T cell responses. The fact that RIP3 deletion corrected the developmental defect in FADD-/- mice indicates 
that FADD suppresses RIP3-dependent necroptosis in order to ensure normal development. Moreover, cFLIP-/- likely died of both FADD-mediated apoptosis and RIP3-dependent 
necroptosis. Our new data indicate a novel function for cFLIP in T cell, which is independent of programmed cell death mediated by FADD and RIP3.

P.A.28.04
Induced IL-7 and IL-15 proliferation of CD4+31+ and CD8+31+ cells in vitro

E. A. Blinova, E. A. Pashkina, V. A. Kozlov; 
Research Institute of Clinical Immunology, Novosibirsk, Russian Federation.

During aging a number of recent thymic emigrants (CD31+) declined, but the decrease in TREC level is disproportionally greater. This fact suggested that CD31+ cells undergo cytokine 
induced homeostatic proliferation, whose degree enlarges with age. Therefore, purpose of this study was to investigate CD31 expression on T lymphocytes stimulated IL-7 and IL-15 
during cell divisions in vitro.
Materials and Methods: This study included 10 healthy donors, mean age 42±3,1 years. MNCs were isolated from peripheral blood using LSM and cultured in RPMI 1640+10% FCS with 
or without IL-7 and IL-15 (50 ng/ml) 7 days. To detect a number of cell division MNCs were incubated with CFSE (4µM) before culturing. Naïve T cells were measured by flow cytometer 
FACS Canto II using fluorescent-conjugated antibodies.
Results: Stimulated IL-7 and IL-15 T cells made average 3-4 divisions. The percentage of responding CD4+ cells was 22±5,5% on IL-7, 9,8±2,0% on IL-15 and 31,2±7,0% on IL-7+IL-15. 
The percentage of responding CD8+ cells was 35±5,5% on IL-7, 49±6,8% on IL-15 and 61±6,3% on IL-7+IL-15. A similar number of CD4+31+ and CD8+31+ cells responding to cytokine 
stimulation were observed. 25±5,4% CD4+45RA+ and 35±7,6 % CD8+45RA+ cells proliferated in culture with IL-7, 13±3,9% and 53±10,8% - with IL-15, 39±10,0% and 67±10,3% - with 
IL-7+IL-15, respectively.
Conclusion: Despite the increased number of CD4+ and CD8+ lymphocytes proportion of CD31+/CD31- cells was unchanged during culturing, indicating that CD31-positive and CD31-
negative cells proliferate with preserving their phenotype. The simultaneous culturing with both cytokines led to the summation of their effects.

P.A.28.05
Aurora A is required for early signaling and vesicle dynamics during T cell activation

N. Blas-Rus1, E. Bustos-Morán2, I. Pérez de Castro3, G. De Cárcer3, M. Malumbres3, N. Martín-Cófreces2, F. Sánchez-Madrid1; 
1Hospital Universitario de la Princesa, Madrid, Spain, 2Centro Nacional de Investigaciones Cardiovasculares, Madrid, Spain, 3Centro Nacional de Investigaciones Oncológicas, Madrid, Spain.

The immune synapse (IS) formation is an essential process for the development of adaptive immunity. Receptor and cytoskeleton segregation at IS promotes the correct activation, 
proliferation and differentiation of T cells to allow effector and regulatory functions. One of the most critical step involved in the IS formation is the translocation of the centrosome. 
This event is associated to a massive microtubule growing, creating a profuse network that regulates the vesicular traffic. We have identified an unexpected role for Aurora A kinase 
in antigen-driven T cell activation. Aurora A is a serine/threonine kinase that contributes to the maturation of the centrosome at the onset of mitosis through its ability to induce 
microtubule nucleation. We found that Aurora A is phosphorylated at the IS during its initial phase localizing mainly at the IS of the T cell-Antigen Presenting Cell interface. Inhibition 
of Aurora A with pharmacological agents or genetic deletion in human or mouse T cells severely disrupts microtubule dynamic and CD3-bearing vesicles at the IS. In contrast, 
Aurora A inhibition does not affect TCR-Nck interaction or actin reorganization during this process. The absence of Aurora A activity also impairs the activation of early signaling 
molecules downstream of the T cell receptor (TCR) and prevents lately IL-2, CD25 and CD69 expression. Aurora A inhibition promotes Lck deregulation by reducing Y493 and Y505 
phosphorylation and increasing T159 and Lck miss location at the IS. These findings establish Aurora A as master kinase that regulates the propagation of the TCR activation signal.
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P.A.28.06
Two-faced MAP4: Dual role on the regulation of early and late T cell activation

E. Bustos-Morán1, N. Blas-Rus2, N. Martín-Cófreces1, F. Sánchez-Madrid2,1; 
1Centro Nacional de Investigaciones Cardiovasculares (CNIC), Madrid, Spain, 2Hospital Universitario de la Princesa, Madrid, Spain.

The Immune Synapse (IS) is a very specialized structure that forms at the contact area between a T lymphocyte and an antigen presenting cell (APC). It is an essential step for the 
adaptative immune response and during its formation the tubulin cytoskeleton plays a major role by favoring the proper T cell polarization. MAP4 is a microtubule associated 
protein that stabilizes the microtubules and promotes their assembly. MAP4 is involved in physiological processes such as cell division, migration, vesicular transport or primary cilia 
formation. It has also been studied in metastasis, HIV infection or cardiac hypertrophy development. We assessed the role of MAP4 during T cell activation based on its regulation over 
the tubulin cytoskeleton.
Our results show MAP4 decoration on T cell microtubules and its silencing leads to defects on MT assembly. Hence, a delay in the microtubule organization center (MTOC) 
translocation towards the contact area as well as an impairment in early T cell activation pathways is observed as a result of MAP4 silencing. However, we have detected an increase 
on late activation events like IL2 secretion or CD25 and CD69 expression in MAP4 knock-down cells.
In conclusion, MAP4 seems to have a dual role in T cell activation by impairing early activation events while promoting an enhancement of late activation.

P.A.28.08
Mathematical modelling of CD8+ T cell activation during skin sensitisation

N. Gellatly, R. Cubberley, S. Dhadra, C. Mackay, R. Pendlington, J. Pickles, J. Reynolds, O. Saib, D. Sheffield, R. Stark, D. Tang, G. Maxwell; 
Unilever, Sharnbrook, United Kingdom.

Introduction: Despite our understanding of the key events that drive skin sensitisation1 our ability to combine non-animal hazard data with exposure information to establish 
safe levels of human exposure for a sensitising chemical remains a key gap. Our aim is to apply mechanistic understanding of skin sensitisation to improve our ability to make risk 
assessment decisions. Central to our approach is mathematical modelling of the CD8+ T cell response.
Methods: Our current model outputs naïve CD8+ T cell activation as a surrogate measure for sensitisation induction in humans. Ordinary differential equations are used to model 
key events of the AOP: skin penetration (chemical diffusion and partitioning), haptenation of protein nucleophiles and antigen processing and presentation by skin dendritic cells. 
Biological parameters are taken from the immunological literature with human data used where possible.
Results and Conclusions: The model has been used to simulate a literature study in which 132 healthy volunteers were exposed to one of five doses of the contact allergen 2,4-
dinitrochlorobenzene4 enabling comparison of model simulation results to these clinical data. The proportion of each dose cohort sensitised to DNCB within this clinical study has also 
provided an opportunity to explore the relationship between naïve CD8+ T cell activation and clinical sensitisation and demonstrated the inherent difficulty in extrapolating from this 
cellular event to predict the extent of clinical sensitisation. To address this finding, immune characterisation of allergic contact dermatitis patients is underway to enable mathematical 
modelling of the sensitiser-induced memory T cell response.

P.A.28.09
The Y571 residue of ADAP is required for CXCR4-mediated F-actin reorganisation and T-cell migration

S. Kliche1, N. Waldt1, A. Witte1, B. Kuropka2, C. Freund3, B. Schraven1; 
1Institute of Molecular and Clinical Immunology, Magdeburg, Germany, 2Leibniz-Institute for Molecular Pharmacology, Berlin, Germany, 3Institute for Chemistry and Biochemistry, Berlin, 
Germany.

The β2-integrin lymphocyte function-associated antigen-1 (LFA-1) mediates migration of T cells to secondary lymphatic organs and stable adhesive interactions between 
lymphocytes and antigen-presenting cells (APCs) thereby promoting the induction of an adaptive immune response. Signals mediated via the T-cell receptor (TCR) and the chemokine 
receptor CXCR4 activate LFA-1 on T cells. Several studies have shown that the cytosolic adapter protein ADAP is critically involved in TCR- and CXCR4-mediated inside-out/outside-
in signaling events of LFA-1. Activation of T cells leads to tyrosine phosphorylation (pY) of ADAP at multiple sites. Residue Y571 of ADAP was identified as phosphorylation site in 
numerous phospho-proteomic studies, but its functional role has not been analyzed so far. In order to determine whether the Y571F mutant of ADAP regulates integrin activation, we 
generated suppression/re-expression plasmids that suppress endogenous ADAP expression and simultaneously re-express knock-down resistant FLAG-tagged wildtype or mutant 
ADAP. Using this system we show that re-expression of ADAP (Y571F) mutant is required for CXCR4-mediated F-actin reorganization and T-cell migration, but not for adhesion and 
LFA-1 activation. In summary, our data show that Y571 of ADAP selectively regulates CXCR4-signaling events for F-actin reorganization to control T-cell migration.

P.A.28.10
Cell-autonomous expression of the insulin receptor is critical for full activation of CD4+ and CD8+ T cells in vivo

H. J. Fischer, E. Schumann, H. M. Reichardt; 
Institute for Cellular and Molecular Immunology, Göttingen, Germany.

T cell activation is a highly energy demanding process. To find out whether upregulation of the insulin receptor (InsR) is essential to ensure sufficient glucose supply and thus 
proper T cell function, we made use of inducible InsR knock-down rats. Activation of InsR-deficient T cells in vitro by stimulation via αTCR/αCD28 was delayed as indicated by 
a reduced expression of CD25 and a diminished secretion of Th1 and Th2 cytokines. Moreover, in vivo generated InsR deficient CD8+ T cells were less cytotoxic as compared to 
controls, indicating that the InsR is critical for both CD4+ and CD8+ T cell function. To address the impact of the InsR for T cell function in vivo we employed two different models 
of inflammatory diseases. When we induced Graft-versus-Host disease (GvHD) by transferring bone-marrow and InsR-deficient lymphocytes into MHC-mismatched recipient rats, 
the disease was significantly milder. Similarly, induction of experimental autoimmune encephalomyelitis (EAE) in bone-marrow chimeric rats harboring a hematopoietic system 
lacking the InsR resulted in ameliorated clinical symptoms. These findings suggest that ablation of the InsR reduces the pathogenicity of T cells in vivo. Therefore we conclude that in 
situations where InsR function is impaired, such as in type II diabetes, T cells are no longer able to fully meet their increased glucose demand after activation, which compromises their 
function. This finding might have important implications for the intervention with immunological disorders for instance in diabetes patients.

P.A.28.11
T cells kill bacteria captured by transinfection from dendritic cells and confer protection in mice

A. Cruz Adalia1,2, G. Ramirez Santiago3, C. Calabia-Linares21, M. Torres-Torresano1, L. Feo1, M. Galán-Díez4, E. Fernandez-Ruiz4, G. Martínez del Hoyo5, F. Sánchez Madrid1,4, E. Veiga1,2; 
1Centro Nacional de Biotecnología (CNB/ CSIC), Madrid, Spain, 2Hospital Santa Cristina (Instituto de Investigación Sanitaria Princesa), Madrid, Spain, 3CNB/CSIC, Madrid, Spain, 4Instituto 
de Investigación Sanitaria Princesa, at Hospital de la Princesa, Madrid, Spain, 5Centro Nacional de Investigaciones Cardiovasculares, CNIC, Madrid, Spain.

Dendritic cells (DCs) phagocytose, process and present bacterial-antigens to T lymphocytes to trigger adaptive immunity. In vivo, bacteria can also be found inside T lymphocytes. 
However, T cells are refractory to direct bacterial infection, leaving the mechanisms by which bacteria invade T cells unclear. We show that T cells take up bacteria from infected 
DCs by the process of trans-infection, which requires direct contact between the two cells and an active T cell cytoskeleton. Prior to transfer, bacteria localize to the immunological 
synapse, an intimate contact structure with DCs that activates T cells, and trans-infection is enhanced by antigen recognition. T cells can efficiently eliminate the trans-infecting 
bacteria within the first hours after infection. Trans-infected T cells produced high levels of pro-inflammatory cytokines and were able to protect mice from bacterial challenge 
following adoptive transfer. Thus, T lymphocytes can capture and kill bacteria in a manner reminiscent of innate immunity.

P.A.28.12
Role of the transcriptional repressor IRF2BP2 on CD4 T cell activation

C. Secca da Silva1, S. Hanschke1, P. Araújo Souza2, D. V. Faget1, J. P. Viola1; 
1Brazilian National Cancer Institute (INCA), Rio de Janeiro, Brazil, 2Fluminense Federal University (UFF), Niteroi, Brazil.

Introduction: CD4 T cell activation and differentiation depends on the NFAT family of transcriptional factors, among others. Recently, we have identified a novel NFAT1 transcriptional 
repressor named IRF2BP2 (Interferon Regulatory Factor-2 Binding Protein-2), first described as an IRF-2 transcriptional co-repressor. Thus, the aim of this study is to evaluate the 
effect of IRF2BP2 on CD4 T cell activation and differentiation. Methods and Results: Analysis of gene expression by qRT-PCR demonstrated that irf2bp2 transcription decreased in 
CD4 T cells after activation. However, no differences on irf2bp2 expression was found between Th1, Th2, Th17 and iTreg polarized T helper lymphocytes. In order to evaluate the role 
of IRF2BP2 in CD4 T cells activation, this protein was ectopic expressed in murine primary lymphocytes through retroviral transduction. Interestingly, expression of IRF2BP2 leads 
to a reduction in CD4 T cell proliferation in vitro and expansion in vivo, which was independent of IL-2 production, and a diminished expression of CD25 and CD69 upon activation. 
Furthermore, overexpression of IRF2BP2 on differentiated Th cells, showed a slightly reduced IL-4 and TGF-β production on Th2 and iTregs cells, but had no effect on IFN-γ or IL-17 
expression in Th1 and Th17 cells, respectively. Conclusion: Taken together, our data suggest a role for IRF2BP2 at the regulation of CD4 T cell activation, repressing cell proliferation 
and induced expression of CD25 and CD69 upon TCR activation. Moreover, IRF2BP2 may also play a role at IL-4 and TGF-β expression on Th2 and iTregs, respectively. Financial 
Support: CAPES, CNPq, FAPERJ and INCT-Cancer.
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P.A.28.13
Elucidation of transcription factor profiles in HIV-specific CD4+ T cells using single-cell multiplex RT-PCR

C. Phetsouphanh1, Y. Xu1, M. Bailey1, N. Seddiki2, J. J. Zaunders1,3, A. D. Kelleher1,3; 
1The Kirby Insitute, University of New South Wales, Kensington, Australia, 2INSERM U955 équipe 16, Institut Mondor de Recherche Biomédicale, Créteil, France, 3St Vincent’s centre of 
applied medical research, Darlinghurst, Australia.

Introduction: Antigen specific CD4+ T cells are crucial components of the immune response. They have been shown to play a role in limiting viral replication and controlling virus 
related morbidity. A major obstacle in quantifying protective responses has been the limitation of current assays that fail to assess the complexities of such responses. Here we use the 
qualitative multiplex single-cell RT-PCR assay to determine the transcription factor (TF) profile of HIV-specific CD4+ T cells, subset proportions within the antigen-specific CD4+ T cell 
population will also be dissected.
Methods: Antigen-specific CD25/Ox40 assay was used to sort single-cells for qualitative multiplex single-cell RT-PCR assay to determine TF expression.
Results: In Healthy controls, CMV-specific CD4+ T cells displayed a Th1-like dominant response, with a high percentage of cells expressing only tbet. In contrast, TT-specific cells 
displayed a Th2-like response, with gata3 being the highest expressed transcript. In HIV+ subjects, at early treatment there was a strong Th1 response, however this response 
contracted with ongoing treatment. At later time-points the TF profiles of chronically infected subjects was similar to that observed in LTNP. This could be due to the reduction of viral 
load and reconstitution of regulatory subsets.
Conclusion: Taken together these data suggests that bulk antigen-specific subsets contain a mixture of T helper cell types that are involved in recall memory responses. Healthy 
controls showed a more global expression of lineage defining transcription factors compared to HIV infected subjects. Several combinations of transcription factor interplay may 
affect memory cell function and immune regulation.

P.A.28.14
The role of the immunomodulatory receptor CD160 in a model of experimental malaria infection

F. Muscate, T. Jacobs; 
Bernhard-Nocht-Institute for Tropical Medicine, Hamburg, Germany.

Within the blood stage of malaria infections a strong inflammatory immune response contributes to the development of cerebral symptoms. The immunological homeostasis is 
amongst others maintened by a complex interaction of co-inhibitory and co-stimulatory molecules expressed on T cells. In contrast to well known co-inhibitors like PD1, CTLA-4 or 
BTLA, CD160 is described not only as an inhibitory but also as a stimulatory receptor, depending on its binding partners. Since this may influence the outcome of the disease in either 
direction CD160 represents a very interesting target.
We used the well-established infection of C57BL/6J mice with Plasmodium berghei ANKA (PbA) due to the fact that it allows to investigate the development of cerebral malaria (CM). 
Expression profiles during the course of the disease as well as characterisation of CD160+ T cells including activation markers, effector molecules and cytokines in different organs 
were performed by flow cytometry.
Our experiments showed a strong increase of CD160 expression during PbA infection on CD8+ T cells. Indeed CD160 expression was highest on the fraction of mice that develops CM 
whereas it was lower in the fraction of mice that do not develop symptoms. Characterisation of the induced CD8+CD160+ cells showed an activated (CD44hi) and cytotoxic (GrzB+, 
CD107a+, IFNg+) phenotype which provides evidence that CD8+CD160+ cells may play an important role in the development of cerebral malaria.

P.A.28.15
Assessment of costimulation and coinhibition in a triple parameter T cell reporter line: simultaneous measurement of NF-κB, NFAT and AP-1

S. Jutz1, J. Leitner1, K. Schmetterer2, K. Grabmeier-Pfisterhammer3, P. Steinberger1; 
1Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2) Department of Laboratory Medicine, Medical University 
of Vienna, Vienna, Austria, 3Division of Immunology, Allergy and Infectious Diseases, Department of Dermatology, Medical University of Vienna, Vienna, Austria.

Activation of T cells occurs via a complex signaling network. It is well established that the transcription factors AP-1, NFAT and NF-kB play a central role in T cell activation and are 
required for cytokine expression, T cell differentiation and proliferation. The aim of this work is to establish a reporter T cell line enabling measurement of the activation of those 
three transcription factors simultaneously. Therefore, three reporter constructs were generated with response elements for the respective transcription factors and three different 
fluorescent proteins which do not overlap in their spectra. To measure AP-1, NFAT and NF-kB activation, mCherry, eGFP and CFP were used as reporter genes, respectively. The Jurkat 
cell line E6 was transduced with these constructs and a stable single cell clone was established, showing low background and high expression of reporter genes upon activation. 
Cocultivation of reporter cells with T cell stimulator cells that trigger the TCR-complex led to an induction of AP-1, NFAT and NF-kB. The use of T cell stimulator cells bearing CD58 or 
CD80 further increased reporter gene expression. Moreover, this system can also be used to analyze inhibitory pathways e.g. PD1/PDL1 or BTLA/HVEM and we demonstrate that it 
is a powerful tool to test blocking antibodies in the context of T cell coinhibition. In conclusion, our triple-parameter T cell line is a versatile tool to measure the activation of the main 
signaling pathways in T cell activation.

P.A.28.16
Intracellular dynamics of phosphatase of regenerating liver 1 in T lymphocytes

P. Castro Sánchez*1, R. Ramírez-Muñoz*1, J. Muñoz2, P. Roda-Navarro1; 
1Faculty of Medicine. UCM, Madrid, Spain, 2Center of Cytometry and Fluorescence Microscopy. UCM, Madrid, Spain.

*contributed equally
The molecular dynamics control signalling network outputs and, consequently, the cell response. Protein tyrosine phosphatases are multi modular enzymes whose function is tightly 
regulated in space and time. Here we used fluorescence recovery after photobleaching and fluorescence correlation spectroscopy to study the molecular dynamics in T lymphocytes 
of phosphatase of regenerating liver 1 (PRL-1), a dual specificity phosphatase with a CAAX motif for farnesilation. Results obtained with these methods indicate that PRL-1 is a 
cytoplasmic protein with a pool of fast diffusing protein that undergoes rapid reversible membrane binding events, and a pool of laterally diffusing membrane-bound protein. 
Mutagenesis demonstrated that membrane lateral diffusion of PRL-1 was dependent on the CAAX motif. Stimulation of CD4+ T lymphocytes by antigen presenting cells resulted in the 
accumulation of PRL-1 at the immune synapse (IS), where it co-localised with LFA-1. Therefore, our data indicate that PRL-1 is retained at the IS and suggest a role of this protein in 
regulating the activation of T cells.

P.A.28.17
Golgi-microtubule associated protein (GMAP-210) is involved in the trafficking of vesicles-containing linker for activation of T-cell (LAT) during T cell activation

A. Zucchetti, J. Carpier, S. Dogniaux, L. Bataille, C. Hivroz; 
Institut Curie, Centre de Recherche, Pavillon Pasteur, INSERM, Unité 932, Immunité et Cancer, Paris, France.

T cell receptor (TCR) signaling is required to get T-cell activation. Our group has previously shown that the key adaptor LAT, which is involved in the transduction of the TCR signal, is 
present in in intracellular vesicles that are recruited close to the TCR activation sites. This this recruitment depended on the SNARE molecule VAMP7 and was key to T cell activation. 
However, the cellular origin of the vesicles and the mechanisms controlling their traffic remain unknown.
To better characterize LAT trafficking we purified LAT-containing vesicles from LAT-deficient Jurkat (JCAM.1) cells expressing a LAT with a C-terminal StrepTag and submitted the 
vesicles to mass spectrometry analysis. Within this protein analysis we found the golgin GMAP-210, which is known to play a role in the traffic of vesicles between Golgi-stacks.
We showed, in Jurkat-T cells, that under activation condition, GMAP-210 is present in TCR-signalosome space. Moreover, GMAP-210-dominant negative overexpression and GMAP-
210-silencing inhibited both, traffic of vesicles containing-Lat to the immunological synapse and phosphorylation of Lat. In contrast, this silencing neither affects expression of TCR, 
CD3, CD28 and LAT nor phosphorylation of Zap-70, the kinase that is upstream of LAT. As a consequence of the defective recruitment of LAT at the immunological synapse, GMAP-
210-silenced T cells do not produce IL-2 when activated by antigen presenting cells. Our results suggest that GMAP-210, which is associated with the intracellular pool of Lat, controls 
the vesicular traffic of this adaptor molecule and participates in T-lymphocytes signaling and activation.

P.A.28.18
CD5-mediated inhibition of T cell activation: a detailed analysis of CD5 extracellular and intracellular interactions

R. F. Santos1,2, A. M. Santos3, L. Oliveira1,2, J. Huo3, S. J. Davis3, A. M. Carmo1,2,4; 
1IBMC - Instituto de Biologia Molecular e Celular, Porto, Portugal, 2Cell Activation and Gene Expression Group, Instituto de Investigação e Inovação em Saúde, Porto, Portugal, 3Weatherall 
Institute of Molecular Medicine, University of Oxford, Oxford, United Kingdom, 4ICBAS – Instituto de Ciências Biomédicas Abel Salazar, Universidade do Porto, Porto, Portugal.

The T cell surface glycoprotein CD5 is an inhibitor of TCR-mediated signaling, and although the physiological ligand of CD5 has not been uncovered, CD5 translocates to the 
immunological synapse during APC-T cell conjugation. Upon TCR triggering, CD5 is rapidly phosphorylated on cytoplasmic tyrosine residues and is bound by SH2 domain-containing 
signaling mediators. One such effector is the phosphatase SHP-1, but the precise mechanism or the residues involved in SHP-1 coupling to CD5 have not been fully clarified. We have 
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analyzed by SPR the binding of the SH2 domains of SHP-1 to synthetic CD5 peptides containing the different phosphorylated tyrosine residues and determined that SHP-1 binds 
with high affinity (KD < 1 μM) to pY453 and pY465, as well as to a double phosphorylated peptide. Removal of either tyrosine from CD5 expressed at the surface of JTAg cells resulted 
in the attenuation of inhibition, as evaluated by increased calcium mobilization when these cells were activated with OKT3, whereas in JTAg cells expressing wild-type CD5 calcium 
signaling remained low. Interestingly, deletion of certain CD5 cytoplasmic sequences, but not the extracellular domain, interfered with the capacity of CD5 to be translocated to the 
immunological synapse during T cell-APC interactions, suggesting the participation of scaffold proteins and adaptors in correctly placing CD5 within the cell-cell contact area. We are 
currently searching for additional CD5 effectors and addressing the role of different sequences and domains of CD5 in the control of its cellular localization and how this impacts on 
the modulatory function of CD5.

P.A.28.19
A cholesterol-based allostery model of T cell receptor phosphorylation

M. Swamy1,2, K. Beck-Garcia1,3,4, E. Beck-Garcia1,5,6, F. A. Hartl1,4, S. Yousefi1,4,3, A. Morath1,4,3, E. Molnár1, A. K. Schulze7, B. Alarcon8, T. Höfer7, S. Minguet1,4,9, W. W. Schamel1,4,9; 
1Universtity of Freiburg, Freiburg, Germany, 2College of Life Sciences, Dundee, United Kingdom, 3Spemann Graduate School of Biology and Medicine (SGBM), Freiburg, Germany, 4BIOSS 
Centre for Biological Signalling Studies, Freiburg, Germany, 5International Max Planck-Research School for Molecular and Cellular Biology (IMPRSMCB), Freiburg, Germany, 6Max Planck- 
Institute of Immunobiology and Epigenetics, Freiburg, Germany, 7German Cancer Research Center (DKFZ), Heidelberg, Germany, 8Centro de Biología Molecular Severo Ochoa, CSIC-UAM, 
Madrid, Spain, 9Centre for Chronic Immunodeficiency CCI, Freiburg, Germany.

Signaling through the T cell receptor (TCR) controls adaptive immune responses. Antigen binding to TCRalpha/beta transmits signals through the plasma membrane to induce 
phosphorylation of the CD3 cytoplasmic tails by incompletely understood mechanisms. Here we show that cholesterol bound to the TCRbeta transmembrane region keeps the resting 
TCR in a closed state that cannot be phosphorylated by active kinases. Only TCRs that spontaneously detach from cholesterol can open and be phosphorylated. Multivalent binding of 
peptide-MHC ligands can stabilize open TCRs, thus initiating TCR signaling. Moreover, by modulating cholesterol binding genetically or enzymatically, we can switch the TCR between 
its open and closed states. Collectively, these data are explained by a model of reciprocal allosteric regulation of TCR phosphorylation by cholesterol and multivalent ligand binding. 
Our results provide both a molecular mechanism and a conceptual framework for how lipid-receptor interactions regulate signal transduction.

P.A.28.20
Natural killer T cells: Potential role in immunometabolism of morbid obesity

S. Lopez1,2, S. Garcia-Serrano3, C. Gutierrez-Repiso3, J. Garcia-Arnes4, A. Rodriguez-Cañete4, F. J. Moreno-Ruiz4, E. Garcia-Fuentes3, D. Pozo1,2; 
1CABIMER-Andalusian Center for Molecular Biology and Regenerative Medicine (CSIC-University of Seville-UPO-Junta de Andalucia), Seville, Spain, 2Department of Medical Biochemistry, 
Molecular Biology and Immunology, The University of Seville Medical School, Seville, Spain, 3Unidad de Gestión Clínica de Endocrinología y Nutrición, Instituto de Investigación Biomédica 
de Málaga (IBIMA), Hospital Regional Universitario, Malaga, Spain, 4Unidad de Gestión Clínica de Cirugía General, Digestiva y Trasplantes, Instituto de Investigación Biomédica de Málaga 
(IBIMA), Hospital Regional Universitario, Malaga, Spain.

Invariant natural killer T (iNKT) cells are a subpopulation of matured T-lymphocytes having a low frequency in peripheral blood (PB), being more abundant in adipose tissue from 
healthy subjects. However, the phenotype and functional characteristics of this subpopulation in obesity related to its contributing role in the proinflammatory status of the patients 
is controversial. To tackle this question, PB and visceral adipose tissue (VAT) from 17-lean and 20-morbidly obese (MO) patients were isolated to address the mechanisms involving 
the role of iNKT and other related immune- competent cells in MO. The data generated were also correlated to anthropometrical variables. A prospective study of the association 
between immune cells and changes produced with weigh loss in MO patients 6 months after bariatric surgery was done. iNKT cells were significantly decreased in VAT (p=0.046) 
but not in PB of MO patients. B cells were significantly increased in both VAT (p=0.046) and PB (p=0.033) of MO patients. CD56+ iNKT cells were significantly increased in PB of 
MO patients (p<0.001). MO patients presented early and late activated lymphocytes and iNKT in PB before and after surgery, and correlated with glucose, insulin and HOMA-IR. 
Adipocytes from MO patients presented increased CD1d expression. The inverse relationship between iNKT cells:adipocytes CD1d expression in VAT from OM patients might play 
an essential role in obesity. The differential pattern presented in early and late activated lymphocytes in MO patients show direct correlation with anthropometrical variables. Those 
results may provide new therapeutic strategies to control the disease progression of obesity.

P.A.28.22
P2X7 receptor signaling pathways and expression are dissociated in conventional T cells according to their state of activation, but not in Foxp3+ regulatory T cells

A. Mellouk, H. Safya, P. Bobé; 
Université Paris Sud and INSERMU1174, Orsay, France.

A previous report showed that regulatory T cells (Treg) were markedly more sensitive to ATP than conventional T cells (Tconv). Another showed that CD45RBlow Tconvs, but not 
CD45RBhigh Tconv, displayed high sensitivity to ATP-mediated PS exposure and cell death similar to that of Tregs. However, we have reported that B220+/CD45RABC+ effector 
Tconvs are totally resistant to ATP stimulation. We did not find herein a significant difference in ATP-mediated PS externalization between CD45RBhigh and CD45RBlow T cells. 
Moreover, CD45RBhigh T cells cleaved more efficiently the homing receptor CD62L than CD45RBlow T cells. Thus, P2X7R-mediated cellular activities were triggered in an all-or-
none manner in CD45RBlow activated T cells, but not in CD45RBhigh naïve T cells that displayed high sensitivity to ATP-mediated CD62L shedding and PS exposure but not to ATP-
mediated pore formation and cell death. In addition, we found that Foxp3+ Tregs displayed a greater sensitivity to ATP-mediated CD62L shedding, cell death and pore formation 
than CD45RBlowFoxp3- Tconvs, but not to ATP-mediated PS externalization that was similarly high in Tregs and CD45RBlow Tconvs. The levels of P2X7R membrane expression are 
significantly higher on Foxp3+ Tregs than on Foxp3- Tconvs, and especially on CD45RBhigh naïve Tconvs. Moreover, P2X7R expression is heterogeneous on CD45RBlow activated 
Tconvs, but not on Foxp3+ Tregs. This would be in keeping with the phenotypic and functional heterogeneity of this T-cell subset. Indeed, we found a lower sensitivity to ATP of CD25+ 
Tconvs compared to CD45RBlow Tconvs, indicating that T-cell sensitivity to ATP varies according to their stage of activation.

P.B.29 Immunity to Virus Infection - Part 2

P.B.29.01
Lcn2 dampens anti-viral immune responses and restores tissue homeostasis

B. Drobits1,2, K. Lakovits2, S. Knapp1,2; 
1Research Center for Molecular Medicine (CeMM) of the Austrian Academy of Sciences, Vienna, Austria, 2Medical University of Vienna, Department of Medicine I, Infection Biology Lab, 
Vienna, Austria.

Infections of the lower respiratory tract are a leading cause of death world-wide. Influenza virus is one of the most important lung pathogens causing pandemic infections associated 
with high morbidity and mortality. Although influenza virus itself triggers severe lung inflammation, several lines of evidence demonstrate that mortality is mainly caused by co-
infection with bacteria like S. pneumoniae. We recently identified Lipocalin2 (Lcn2) to polarize macrophages towards a deactivated phenotype thereby regulating inflammation and 
bacterial clearance in pneumococcal pneumonia.
To further analyze the extent to which Lcn2 shapes pulmonary immune responses, we investigated the role of Lcn2 in the course of influenza infection. We found pulmonary Lcn2 
to be highly induced during infection and to delay pulmonary inflammation, illustrated by decreased levels of T-cell attracting chemokines a diminished adaptive immune response 
in lungs and lung-draining lymph-nodes. The prolonged and overwhelming immune responses in Lcn2-KO mice led to the loss of epithelial barrier integrity, which facilitated the 
invasiveness of post-influenza pneumococcal infection.
Together, these results identify Lcn2 as an important modulator of pulmonary inflammation, which dampens anti-viral immunity to decrease the severity of bacterial co-infections.

P.B.29.02
Relevance of Mincle during infection with Vaccinia virus

F. J. Cueto, S. Iborra, D. Sancho; 
Spanish National Center for Cardiovascular Research, Madrid, Spain.

Mincle is a C-type lectin receptor expressed on myeloid cells that senses dead cells upon tissue damage. To test the role of Mincle sensing of tissue damage during viral infection, we 
analyzed the response of Mincle-deficient mice to a cytopathic virus. Notably, intranasal and intradermal vaccinia virus infection caused increased morbidity during the first week 
of infection in the absence of Mincle compared to wild type mice. Upon lethal infection, Mincle-/- mice exhibited a lower survival rate. Accordingly, Mincle-deficient mice harbored 
increased viral burden upon infection. Our data suggest that some components of the innate immune response might be compromised in Mincle-deficient mice, which translates into 
defective immunity in the early stage of vaccinia virus infection.
Work funded by the CNIC and grants from the Spanish Ministry of Economy and Competitiveness (SAF-2013-42920R) and the European Research Council (ERC Starting Independent 
Researcher Grant 2010, ERC-2010-StG 260414). The CNIC is supported by the Spanish Ministry of Economy and Competitiveness and the Pro-CNIC Foundation.
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P.B.29.03
Analysis of the cellular immune response to Nipah virus-like particles in mice and pigs

E. Stroh, S. Diederich, M. H. Groschup; 
Institute for Novel and Emerging Infectious Diseases, Friedrich-Loeffler Institute, Greifswald - Island Riems, Germany.

Nipah virus (NiV), a BSL-4 classified paramyxovirus, causes severe respiratory disease in pigs and fatal encephalitis in humans. NiV is able to evade the innate immune response by an 
interferon antagonistic activity. However, how the adaptive cellular immune system of different hosts responds to NiV infection remains poorly understood. In pigs, it has been shown 
that the humoral CD4+ helper T-cell dependent immunity is a critical factor in surviving NiV infection and future protection. Yet, the role of the CD8+ cytotoxic T cells in response to 
NiV infection in the porcine host is not known.
Aim of this study is to investigate if NiV is able to trigger a MHC class I-restricted CD8+ cytotoxic T-cell response in the model system mouse and in the porcine host. For this purpose, 
mice will be immunized with NiV VLPs consisting of the two surface glycoproteins G and F. After isolation of the splenocytes, these will be restimulated ex vivo with the NiV antigens 
and the CD8+ response will be measured. Data obtained from mouse experiments will provide a basis for the follow-up studies in pigs. Again, priming of naïve CD8+ T cells by VLP 
incubation will be in the amplifying host based on the natural immune response cascade followed by in vitro restimulation and measurement of the CD8+ T-cell response.
Altogether, our findings will improve our knowledge on how the immune system of mice and swine respond to NiV infections and moreover, whether this response has beneficial or 
harmful effects for the host.

P.B.29.04
Microarray-based profiling of human rhinovirus-specific antibody responses

K. Niespodziana1, C. R. Cabauatan1, C. Lupinek1, D. Ebner2, T. Schlederer2, C. Harwanegg2, K. Stenberg-Hamar3, C. Söderhäll4, J. R. Konradsen3,5, E. Melén6,7, M. van Hage8, G. Hedlin3,5, R. 
Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Phadia Austria GmbH, Part of Thermo Fisher Scientific ImmunoDiagnostics, Vienna, Austria, 3Astrid Lindgren Children´s Hospital, Karolinska University Hospital, Stockholm, 
Sweden, 4Department of Biosciences and Nutrition, and Center for Innovative Medicine (CIMED), Karolinska Institutet, Stockholm, Sweden, 5Department of Women´s and Children´s Health, 
Karolinska Institutet, Stockholm, Sweden, 6Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden, 7Sachs´Children´s Hospital, Södersjukhuset, Stockholm, Sweden, 
8Clinical Immunology and Allergy Unit, Department of Medicine, Solna, Karolinska Institutet and University Hospital, Stockholm, Sweden.

Introduction: Rhinovirus (RV) infections are major triggers of acute exacerbations of asthma and chronic obstructive pulmonary disease (COPD) in both children and adults. The 
association of rhinovirus infections with exacerbations of respiratory disease is mainly based on the demonstration of the presence of virus at the onset of exacerbation but there are 
currently no serological tests available which would allow detecting specificities of antibody responses against RV epitopes as a result of infection. We, therefore, developed a high 
resolution antibody assay based on recombinant antigens and peptides from the most common RV strains.
Materials and Methods: The optimized microarray contains in total 130 components and includes 48 recombinant RV proteins and 66 VP1-derived synthetic peptides.
Results: We demonstrated that extremely small sample volumes are sufficient to detect RV-specific IgG and IgA antibodies to a broad panel of micro-arrayed RV antigens. Moreover, 
using serum samples from 120 preschool children collected at the acute and follow-up visit after approximately 12 weeks, it was possible to discriminate between group- and partially 
strain-specific antibody responses in RV-infected patients and thus, to identify the most relevant and clinically important RV strains involved in triggering exacerbations of respiratory 
diseases.
Conclusions: The microarray will be useful to identify the most common RV strains involved in asthma exacerbations and thus provide a rational basis for the RV vaccine design.
This study was supported by the European Commission’s Seventh Framework programme under grant agreement N° 260895 (PreDicta) and by a research grant from Biomay AG, 
Vienna, Austria.

P.B.29.05
Anti-ribosomal P protein antibody outside SLE

M. Castaño Pinardo1, M. Tellez2, M. Núñez-Beltrán1, A. Comins-Boo1, G. Candelas3, J. Jover3, S. Sánchez-Ramón1; 
1Department of clinical immunology, Hospital Clinico San Carlos, Madrid, Spain, 2Department of internal medicine, Hospital Clínico San Carlos, Madrid, Spain, 3Department of rheumatology, 
Hospital Clínico San Carlos, Madrid, Spain.

Introduction: Anti-ribosomal P protein (anti-RiboP) autoantibody is an antibody that is considered an exclusive serological biomarker of systemic lupus erythematosus (SLE) in 13% to 
20% of cases. In 1985, two independent investigators identified it as a common antigen epitope in the carboxy-terminal 22 amino acid region of the phosphoprotein P0 (38 kd), P1 (19 
kd) and P2 (17 kd), located in the large ribosomal subunit (60S). The native form of the ribosomal P antigen is a pentamer consisting of one copy of P0 and two copies of each of P1 and 
P2.
Materials and methods: Clinical and serological data of patients with positive anti-RiboP were identified over 2-years period (2012-2014) from of a total of 5,571 requests for 
antinuclear antibodies were reviewed.
Results: We detected 12 positive anti-RiboP antibody a total of 1,114 requests for positive antinuclear antibodies (incidence of 1.07%). 10 out of 12 met diagnostic criteria for SLE (83%) 
and two had a diagnosis of chronic infection with human immunodeficiency virus (HIV) without clinical manifestations or neuropsychiatric of SLE. Of the 10 patients with SLE, 4 (40%) 
had lupus nephritis, 1 liver steatosis, 2 cutaneous involvement and 3 (30%) with neurological involvement. The 2 patients with HIV infection showed no anti-DNA antibody, which are 
often associated with anti-ribosomal P antibody.
Conclusions: Two patients with anti-RiboP autoantibody without clinical or immunological characteristics and both LES with HIV infection, not previously described in the literature. 
The symptoms most frequently associated with SLE with anti-ribosomal antibodies are nephritis and neuropsychiatric manifestations.

P.B.29.06
The presence of Japanese encephalitis antibodies and the risk of hospitalization due to dengue infection

K. C. Jeewandara1,2, L. Gomez1, S. A. Paranavitane1, M. Tantirimudalige1, S. Panapitiya1, A. Jayewardane2, S. Fernando1, R. H. Fernando1, S. Prathapan1, G. S. Ogg3,4, G. N. Malavige1,3; 
1Centre for Dengue Research, Faculty of Medical Sciences,University of Sri Jayawardanapura, Nugegoda, Sri Lanka, 2Department of Family Medicine, Faculty of Medical Sciences,University 
of Sri Jayawardanapura, Nugegoda, Sri Lanka, 3MRC Human Immunology Unit, Weatherall Institute of Molecular Medicine,NIHR Biomedical Research Centre and University of Oxford, 
Oxford, United Kingdom, 4Department of Dermatology, Churchill Hospital,, Oxford, OX3 7LJ, United Kingdom.

Introduction: Due to the similarity of the Dengue virus (DENV) and Japanese encephalitis virus (JEV), JEV-specific cross reactive antibody responses could modulate DENV specific 
immune responses. Since JEV co-circulates in the same geographical region as the DENV and as all children in Sri Lanka routinely receive the JEV vaccine, we set out to determine, if 
JEV antibody positivity was associated with severe clinical disease.
Methods: JEV-specific antibodies were determined in 1689 healthy individuals from Sri Lanka of whom 133 (9.8%) had been previously hospitalized due to dengue. In a subset of this 
population who were seropositive for the DENV (23 who were hospitalized and 82 who had subclinical dengue), the past infecting DENV serotype was determined using previously 
defined panel of serotype specific-peptides.
Results: Both children(p=0.03) and adults(p<0.01), who were hospitalized due to dengue, were significantly more likely to have JEV-specific antibodies. Although children who were 
vaccinated with the JEV vaccine were more likely to be seropositive for JEV (p=0.04),244(91.4%) of the JEV seropositive adults were not immunized for the JEV. Whilst a significant 
correlation was not observed with JEV antibody positivity and the number of DENV serotypes individuals had been infected with, those who responded to 3 or more serotypes were 
more likely to be seropositive for JEV antibodies (50%), when compared to those who responded to 2 serotypes (23.2%) or one serotype (19.7%).
Conclusions: Those who were hospitalized due to dengue and those who were infected with multiple DENV serotypes, were more likely to be seropositive for JEV.

P.B.29.07
Factors related to the development of CMV-specific CD8+ T-cell response in CMV-seropositive solid organ transplant candidates

S. Cantisán1,2, C. Rodelo-Hadd3, A. Páez-Vega1,2, A. Nieto4, J. M. Vaquero5,2, A. Poyato6, M. Montejo7,2, M. C. Fariñas8,2, A. Rivero1,9, R. Solana1,10,2, A. Martin-Malo3, J. Torre-Cisneros1,9,2; 
1IMIBIC/Reina Sofia Hospital/University of Cordoba, Cordoba, Spain, 2Spanish Network for the Research in Infectious Diseases (REIPI RD12/0015), Instituto de Salud Carlos III, Madrid, Spain, 
3Department of Nephrology, Reina Sofia Hospital, Cordoba, Spain, 4Deparment of Immunology, Puerta del Mar Hospital, Cadiz, Spain, 5Department of Neumology, Reina Sofia Hospital, 
Cordoba, Spain, 6Department of Hepatology, Reina Sofia Hospital, Cordoba, Spain, 7Infectious Diseases Unit, Cruces Hospital, Bilbao, Spain, 8Infectious Diseases Unit, Marqués de Valdecilla 
Hospital, University of Cantabria, IDIVAL, Santander, Spain, 9Infectious Diseases Unit, Reina Sofia Hospital, Cordoba, Spain, 10Department of Immunology, Reina Sofia Hospital, Cordoba, 
Spain.

Introduction: Given that about one third of CMV-seropositive (R+) solid organ transplant (SOT) candidates lack functional CMV-specific CD8+ T-cell response, this study analyzes 
factors associated with the development of CMV-specific CD8+ response in R+ SOT candidates.
Materials and Methods: This cross-sectional study was carried out with SOT candidates from 3 centers of the REIPI network (Reina Sofía Hospital, Cordoba, Marqués de Valdecilla 
Hospital, Santander, and Cruces Hospital, Bilbao). CMV-specific CD8+ T-cell response was assessed using QuantiFERON-CMV assay, which measures IFNg production after stimulation 
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with CMV antigens. A candidate was “Reactive” when IFNg≥0.2 IU/mL. Multivariate logistic regression was used.
Results: A total of 114 R+ candidates (31 lung, 30 liver and 53 kidney) were enrolled, of whom 22.8% were Non-reactive (IFNγ<0.2IU/mL). The probability of being Reactive was higher 
in candidates over 50 than in those under 50 (OR 6.33, 95%CI 1.93-20.74). Candidates with HLA-A1 and/or HLA-A2 alleles had a higher probability of being Reactive than those with 
non-HLA-A1/non-HLA-A2 alleles (OR 10.97, 95%CI 3.36-35.83). Renal candidates had a higher probability of being Reactive than lung (adjusted OR 8.85, 95%CI 2.24-34.92) and liver 
candidates (OR 4.87, 95%CI 1.12-21.19). Positive and negative predictive values were 84.8% and 76.9%, respectively.
Conclusions: Therefore, although the assessment of CMV-specific CD8+ response is recommended in all R+ SOT candidates, it is essential in those with a lower probability of being 
Reactive, such as non-renal candidates, candidates under 50 or those with non-HLA-A1/non-HLA-A2 alleles.
SC and JTC have received an unrestricted research grant from Roche Pharma.

P.B.29.08
Soluble human leukocyte antigen E in chronic HBV infection

I. Zidi1, A. Laaribi1,2, D. Bortolotti3, N. Hannachi2, H. Ben Yahia1, A. Mehri2, H. Chaouch4, N. Zidi5, A. Letaif4, S. Yacoub6, A. Boudabous1, J. Boukadida2, R. Rizzo3; 
1Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 2Laboratory of Microbiology-Immunology, UR02SP13, University 
Hospital Farhat Hached, Sousse, Tunisia, 3Department of Experimental and Diagnostic Medicine, Section Microbiology, University of Ferrara, Ferrara, Italy, 4Department of Internal Medicine 
and Infectious Diseases, University Hospital Farhat Hached, Sousse, Tunisia, 5Faculty of Medicine Ibn Al Jazzar, Sousse, Tunisia, 6Regional Center of Blood Transfusion, University Hospital 
Farhat Hached, Sousse, Tunisia.

Introduction: Human leukocyte antigen E (HLA-E) is an immunotolerant nonclassical HLA class I molecule. We demonstrated previously that HLA-G another HLA nonclassical class I 
molecule is implicated in enhanced HBV activity with high HBV DNA levels. The current study aims to investigate soluble(s) HLA-E in patients with chronic HBV hepatitis with the goal 
to test whether sHLA-E could be associated to chronic HBV infection.
Materials and Methods: Our study population consisted of 93 Tunisian patients with HBV infection and 100 sex and age matched healthy donors. sHLA-E was determine by ELISa with 
a specific monoclonal antibody.
Results: Remarkably, chronic HBV hepatitis patients express dramatic increase of plasmatic sHLA-E compared to healthy donors (Mean±SEM: Respectively, 3.949±1.854 versus 
1.639±0.242 Units/ml). This decrease is statistically significant (Mann-Whitney test: p=0.0012).
To determine the possible implication of sHLA-E production in the fibrosis stage, we stratified patients in two groups based on the severity of fibrosis (Group 1 with METAVIR scores: 
F0, F1 or F2 (n=10); and group2 with METAVIR scores: F3 or F4 (n=10)). The group 2 expressed more sHLA-E than the group1 without significance (2.204±0.411 versus 1.409±0.343 
Units/ml; p=0.279).
Conclusions: Our findings demonstrate for the first time the implication of sHLA-E in progressive HBV infection that is probably implicated in its immune evasion. sHLA-E may be 
proposed as a potential biomarker of chronic hepatitis.

P.B.29.09
Increase of soluble Human leukocyte antigen-G in patients with chronic hepatitis B infection

A. Laaribi1,2, R. Rizzo3, D. Bortolotti3, N. Hannachi2, H. Ben Yahia1, A. Mehri2, H. Chaouch4, N. Zidi5, A. Letaif4, S. Yacoub6, A. Boudabous1, J. Boukadida2, I. Zidi1; 
1Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 2Laboratory of Microbiology-Immunology, UR02SP13, University 
Hospital Farhat Hached, Sousse, Tunisia, 3Department of Experimental and Diagnostic Medicine, Section Microbiology, University of Ferrara, Ferrara, Italy, 4Department of Internal Medicine 
and Infectious Diseases, University Hospital Farhat Hached, Sousse, Tunisia, 5Faculty of Medicine Ibn Al Jazzar, Sousse, Tunisia, 6Regional Center of Blood Transfusion, University Hospital 
Farhat Hached, Sousse, Tunisia.

Introduction: It is presently not clear how the hepatitis B virus (HBV) can avoid immune surveillance and develop persistent infection. One potential mechanism is the implication of 
human leukocyte antigen (HLA)-G. In the current study, we evaluate the levels of the total plasma soluble (s) HLA-G in patients with chronic HBV infection, spontaneously cleared 
controls and in healthy controls with the aim of determining a potential role of sHLA-G in HBV infection outcome.
Materials and methods: Ninety three Tunisians patients with chronic HBV infection (CHI) were recruited. A total of 90 persons negative for HBsAg, positive for both anti-HBs and 
anti-HBc were integrated in the study as spontaneously cleared controls (SCC). All data were compared to a control population of 100 healthy controls (HC) seronegative for all HBV 
markers. The dosage of sHLA-G was determined by ELISA with the monoclonal antibody MEM-G9 as a capture antibody, and the β2-microglobulin as the second specific antibody.
Results: sHLA-G plasma level was significantly increased in the cohort of CHI in comparison with SCC and HC (Mean ± SEM; CHI: 8,544± 4,838, SCC: 1,326± 0,649, HC: 1,679± 0,847 ng/
ml, all p <0,0001; Mann-Whitney test). Interestingly, no significant differences among sHLA-G levels in SCC and HC were found.
Conclusions: Our findings suggest that increase of sHLA-G in CHI patients may play a role in HBV infection and its immune evasion. sHLA-G level could be considered as a useful 
biomarker in HBV infection.

P.B.29.10
Solute Carriers: Proteins at the Interface of Host Metabolism and Viral Life Cycle

A. Moskovskich, C. Trefzer, E. Girardi, B. Snijder, R. K. Kandasamy, G. Superti-Furga; 
CeMM, Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria.

Host factor requirements for many classes of viruses are yet to be unraveled. Replication of the viral genome and synthesis of viral proteins inside the host cell are associated with 
altered, often enhanced cellular metabolism and increased demand in nutrients and specific molecules.
With some 400 identified members in humans, the solute carriers (SLC) represent the largest family of trans-membrane proteins dedicated to the transport of small molecules, such 
as amino acids, sugars, nucleotides and ions.
Herein we aim to characterize the role of host SLCs in viral replication as well as confirm their function as new regulatory group of proteins in the antiviral immune response. Upon 
integration of the multiple large-scale datasets from recent genome-wide screens, a group of around 20 SLC proteins has been identified to have a function linked to viral replication 
or immune response. We systematically inactivated these genes in the HAP1 cell line using the CRISPR-Cas9 system. A primary screen performed using the Influenza A/WSN/33 strain 
suggests that mutations in several of the SLC genes from our pool substantially affect the susceptibility of these cells to infection. We plan to carry on further characterization of 
the most interesting SLC candidates in order to dissect their role in the viral life cycle. Moreover, we will study the protein-protein interactions of their gene products and will try to 
identify their natural cargo that may be critical during the viral life-cycle.
Together, this “viral transportome” may offer new insights into possible strategies to pharmacologically interfere with viral infections.

P.B.29.11
Neutral sphingomyelinase in physiological and measles virus induced T cell suppression

N. Müller, E. Avota, L. Collenburg, S. Schneider-Schaulies; 
University Wuerzburg, Würzburg, Germany.

Though it is a main feature of measles virus (MV) induced immunosuppression, paralysis of T cells as induced by MV contact is mechanistically not well understood. We established 
that MV contact promotes sequential activation of neutral and acid sphingomyelinase
(NSM and ASM) and this almost exclusively accounts for the loss of stimulated actin re-organization. Because formation of ceramide-enriched membrane domains in response to 
sphingomyelinase activation acts to sort receptors and associated signalosomes, we reasoned that MV-mediated activation of this pathway might contribute to aberrant relay of TCR 
signaling. We could show that MV exposure causes rapid, prolonged NSM2 activation and ceramide accumulation within the IS. Moreover, genetic ablation of the enzyme efficiently 
rescues MV-induced loss of TCR induced spreading responses, however, only partially, loss of proliferative responses. In line with exaggerated ceramide release and IS localization 
being inhibitory, this sphingolipid was largely excluded from the IS in co-stimulated healthy T cells, where it was compartmentalized to the lamellum. We established for the first 
time that T cell co-stimulation caused a transient activation of NSM, which co-segregated with ceramides in the lamellum. Genetic ablation of NSM is associated with T cell hyper-
responsiveness to co-stimulation as revealed by spreading responses, accumulation of tyrosine phosphorylated proteins, Ca2+-mobilization and proliferation.
We therefore propose that co-stimulation mediated NSM activation is stringently controlled and dampens TCR signaling by targeting as yet unknown signalosome components. If 
aberrantly induced, the dampening NSM activity turns inhibitory and may take part in T cell suppression as seen upon MV exposure.

P.B.29.12
Ex vivo analysis of herpes simplex virus type 2 (HSV-2) reactive T cells derived from the human female genital tract

C. M. Posavad1,2, L. Zhao1, L. Dong1, C. E. Stevens1, D. M. Koelle1,2, A. S. Magaret1,2, A. Wald1,2, L. Corey1,2; 
1University of Washington, Seattle, WA, United States, 2Fred Hutchinson Cancer Research Center, Seattle, WA, United States.

Local mucosal adaptive immunity is critical in providing protection to HSV-2 and vaccine strategies that target protective T cell responses to the genital mucosa are urgently needed. 
In order to characterize and quantitate HSV-2 reactive mucosal T cells, lymphocytes were isolated from endocervical cytobrushes and biopsies from 10 HSV-2 infected women 
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and examined ex vivo for the expression of markers associated with tissue residency as well as functional memory T cell responses to HSV-2. Cervical biopsies yielded higher total 
numbers of CD3+ lymphocytes compared to cytobrushes, total CD3+ lymphocytes from biopsies and cytobrushes were comprised predominantly of CD4+ T cells and in contrast to 
their circulating counterparts, cervix-derived CD4+ and CD8+ T cells expressed the tissue-specific markers CD69 and CD103. Cervix-derived T cells were analyzed ex vivo for HSV-2 
reactivity: 9 of the 11 cervical samples yielded sufficient cell numbers for analysis and of those, 8 contained HSV-2 specific CD4+/IFN-γ+ T cells (median 6.79%). In contrast, only 5 of 
the cervical samples yielded sufficient numbers of CD8+ T cells for analysis and of those, only one contained HSV-2 specific CD8+/IFN-γ+ cells (1.08%). Cervix-derived HSV-2 specific 
CD4+ T cells also expressed IL-2 and CD103 and were enriched in the cervix compared to the blood. The study of these mucosal T cells will be central to the elucidation of immune 
correlates of protection to HSV-2 and to the design and development of effective immune strategies preventing HSV-2 acquisition and reactivation.

P.B.29.13
Respiratory Syncytial Virus targets a regulatory B cell population early in life

D. Zhivaki1, X. Zhang2, M. Rameix-Welti3, A. LIm1, D. Descamps4, S. Riffault4, J. Eléouët4, P. Tissières5, C. Leclerc1, R. Lo-Man1; 
1Institut Pasteur, PARIS, France, 2Institut Pasteur of Shanghai, Shanghai, China, 3APHP, Hôpital Ambroise Paré, Boulogne-Billancourt, France, 4INRA, unité Virologie et Immunologie 
Moléculaires, Jouy en Josas, France, 5APHP, Hôpital Bicêtre, Kremlin Bicetre, France.

Introduction: Human Respiratory Syncytial Virus (RSV) is the commonest viral cause of severe lower respiratory tract infection in children under 5 years of age, leading to over 3 million 
hospitalizations related to severe bronchiolitis. Newborns and very young infants are highly susceptible to infections and poorly responsive to vaccines with a biased T cell response 
towards Th2 polarization in response to RSV infection.
Material and Methods: We analyzed neonatal blood for B cell population, including regulatory B cells (Bregs) and analyzed their susceptibility to infection and their impact on T cell 
immune responses.
Results: We identified in the cord blood a population of B cells with regulatory properties. Gene expression microarray analysis revealed an activation signature of Breg population 
upon RSV stimulation. Moreover, using an mCherry-RSV, we showed that RSV infects the neonatal B cells, with Breg cells subset in particular being the most susceptible to RSV 
infection. We also described an immunoregulatory mechanism by which upon RSV exposure, these Bregs can modulate neonatal CD4 Th1 development through the production of a 
high level of IL-10. These in vitro data were confirmed in patients suffering of bronchiolitis.
Conclusion: Thus, we uncovered a novel mechanism by which inflammatory responses to RSV infection could be controlled in early life through a population of neonatal regulatory B 
cells.

P.B.29.15
Detection of p16 and Ki67 cell transformation markers in urogenital papilloma virus infections

L. V. Solomatina1,2, Y. N. Kuznetsova3, N. P. Evstigneeva3, N. V. Zilberberg3, N. A. Gerasimova3, N. A. Balbert3; 
1Ural Federal University Named After the First President of Russia B. N. Yeltsin, Ekaterinburg, Russian Federation, 2Institute of Immunology and Physiology, Ural Branch of the RAS, 
Ekaterinburg, Russian Federation, 3Federal state institution “Ural scientific research Institute of dermatovenerology and immunopathology” of the Ministry of health of the Russian 
Federation, Ekaterinburg, Russian Federation.

Introduction: The high incidence of human papillomavirus (HPV) infection in women necessitates the establishment of molecular and genetic criteria to trace the development and 
progression of cervical intraepithelial neoplasia (CIN).
Materials and Methods: The qualitative determination of p16 ink4α and Ki67 proteins was performed using immunocytochemistry with a kit of reagents CINtec Cytology Plus (MTM 
laboratories AG, Germany) in 24 women aged 20 - 56 infected with the latent HPV-infection, 22 women aged 21 - 59 infected with HPV and CIN I-II, and 20 provisionally healthy 
women aged 20 - 61 (no HPV symptoms).
Results: The immunocytochemical study of proteins p16 ink4α and Ki67 in the nuclei and cytoplasm of cervical epithelial cells revealed oncoprotein p16 k4α in 58.4% of latent HPV-
infection cases, including 29.2% in combination with Ki67; in 72.8% of HPV-infection cases with CIN I-II, including 36.4% in combination with Ki67; as well as in 5.0% of patients 
without HPV-infection symptoms. In all the cases, Ki67 protein was detected solely in combination with p16 ink4α.
Conclusion: The gene expression analysis of p16INK4a, affecting the processes of cell proliferation and differentiation and regulating the activity of the retinoblastoma protein, and 
of Ki-67, being a versatile marker for estimating the cell cycle of Ki67, revealed the expression of both proteins to increase in a direct proportion to the degree of neoplastic changes in 
the cervix epithelium.

P.B.29.16
Expression of HAdV Immunogenic Epitope Chimeric Protein and Application for Detection of Antibodies against HAdV

X. Wang1,2, Y. Qi1, T. Xu1,3, Y. Pan1, S. Li1, J. Li1, S. Li1,3, C. Chen1,2, Y. Xu1,2, Y. Li1; 
1Huadong Research Institute for Medicine and Biotechniques,Nanjing 210002, China, Nanjing, China, 2School of Life Science and Technology,China Pharmaceutical University,Nanjing 
210009,China, Nanjing, China, 3School of Basic Medicine, Nanjing Medical University, Nanjing 210005, China, Nanjing, China.

The amino acid sequences of human adenoviruses(HAdV) hexons from five types of HadV, type 3, 7, 11, 14 and 55, were analyzed by using Antheprot, and the immunogenic epitopes 
of each type HAdV hexons were screened, then the DNA sequences of the immunogenic epitopes were optimized, chemically synthesized, linked together, and cloned into plasmid 
pET-28a(+) for expressing an chimeric protein. The chimeric protein containing the epitopes from five types was expressed and purified by genetic engineering. The purified chimeric 
protein was synergized with freund’s adjuvant for immunizing mice. All of mice were immunized four times. The immunogenicity and antigenicity of chimeric protein were detected 
by ELISA. Immune colloidal gold technique was used to prepared the rapid detection device. The chimeric protein was linked to colloidal gold to form immune gold. Quality control 
and detection strings were respectively covered with goat-anti-mouse antibodies and the polyclonal antibodies to the chimeric protein purified from mice sera. The specificity and 
sensitivity of the colloidal gold device were detected by clinic trial.
The results showed that the chimeric protein was efficiently expressed and purified, and immunized successfully. The chimeric protein has strong immunogenicity and antigenicity. 
The colloidal gold device was prepared successfully, and has good specificity and sensitivity for detecting infection sera of patients.

P.B.29.17
In-silico analysis of Chikungunya viral proteome: Implications for autoimmunity through molecular mimicry

V. Janakiraman, V. Srivatsava; 
IIT-M, Chennai, India.

Chikungunya infection has emerged as a recent pandemic and particularly widespread in the African and Asian countries leading to the suffering of an estimated 7 million individuals 
as per the WHO (World Health Organization) statistics. With the treatment focusing on symptomatic relief which is due to the absence of front line drugs or vaccines, We tried to 
map the immunodominant regions of Chikugunya viral proteins which have the potential to induce T cell or / and B cell response. The acute stage of infection is characterised by a 
fever-arthralgia syndrome and rash. In nearly 30% of the cases joint inflammation persist for a period of more than 6 months with rheumatic like symptoms and the basis for this 
is not clearly understood. Recent research studies reported the deposition of virus at synovial joints, detection of high titre of antinuclear antibodies, macrophage infiltration and 
accumulation of inflammatory cytokines (which mimic autoimmune like conditions) in patients complaining about long term joint pains. With molecular mimicry of host proteins by 
infectious agents widely considered as a predisposing factor for several rheumatic like joint inflammation, we speculate that the mechanism of pathogenesis for autoimmune like 
arthritic conditions post chikungunya infection is through molecular mimicry and provide evidence for the above hypothesis through computational studies.

P.B.29.18
Correlation of pro-inflammatory mediators in patients with HTLV-1

H. V. Neco1, V. G. Teixeira2, A. C. Trindade2, P. M. Magalhães2, V. M. Lorena3, V. M. Silva4, P. A. Fernandes4, J. R. Souza4, L. R. Castellano4, C. W. Pissetti5,4, P. M. Moura2, C. N. Morais1; 
1Departament of Virology, Centro de Pesquisas Aggeu Magalhães (CPqAM), Oswaldo Cruz Foundation (Fiocruz), Recife PE, Brazil, 2Laboratory of Virus Molecular Biology, Pernambuco 
University (UPE), Recife PE, Brazil, 3Departament of Immunology, Centro de Pesquisas Aggeu Magalhães (CPqAM), Oswaldo Cruz Foundation (Fiocruz), Recife PE, Brazil, 4Human 
Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa PB, Brazil, 5Programa de Pós-Graduação em Atenção à Saúde, 
Universidade Federal do Triângulo Mineiro, Uberaba, Brazil.

Introduction: Human T-lymphotropic virus 1 (HTLV-1) is endemic in Japan, Sub-Saharan Africa, Middle East, South America and the Caribbean regions. Estimates suggest that 15 to 20 
million people are infected by HTLV-1 retrovirus, while 1 to 5 percent of infected patients might develop the HTLV-I-Associated Myelopathy-Tropical Spastic Paraparesis (HAM/TSP). 
The objective of this study was to correlate the circulating levels of nitric oxide (NO) and cytokines in asymptomatic individuals and HTLV-1 infected patients.
Materials and Methods: Patients admitted in the Hospital Universitário Oswaldo Cruz (HUOC, Recife, Brazil) were grouped according to clinical and laboratorial characteristics as 
HAM/TSP (n=16) or asymptomatic (n=27). Cytokine (IL-2, IFN-γ, TNF-α, IL-4, IL-6 e IL-10) and NO were measured in plasma and sera samples, respectively. Cytokines were detected by 
flow cytometric CBA assay, whereas NO was indirectly titrated by Griess reaction.
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Results: Cytokines IFN-γ (p<0.0001) and TNF-α (p=0.0456) were detected at higher levels in HAM/TSP patients compared to asymptomatic. Positive correlations between cytokines 
levels of IL-4 and IL-10 (p=0.025; r2=0.5562), IFN-γ and IL-6 (p=0.035; r2=0.5269) were observed in HAM/TSP patients. Asymptomatic patients presented a positive correlations 
between IL-4 and IFN-γ (p=0.029; r2=0.421), IL-6 and IL-10 (p=0.024; r2=0.432), IL-10 and IL-2 (p=0.041; r2=0.395), IL-10 and IL-4 (p=0.004; r2=0.3917). Plasma levels of NO did not 
differ between groups.
Conclusions: Preliminary results reinforce the pro-inflammatory pattern observed in HAM/TSP patients and suggest the loss of immune regulatory mechanisms during active disease.

P.B.30 Primary Immunodeficiencies - Part 3

P.B.30.01
CVID patients display an IgG-isotype-specific defect in ABO blood group antibody formation as detected by surface plasmon resonance analysis

M. B. Fischer1,2, W. Wolfram1, C. J. Binder3, G. A. Böhmig4, M. Wahrmann4, M. M. Eibl5, H. M. Wolf5; 
1Department of Transfusion Medicine, Medical University of Vienna, Vienna, Austria, 2Center of Biomedical Technology, Danube University Krems, Krems an der Donau, Austria, 3Department 
of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 4Division of Nephrology and Dialysis, Department of Medicine III, Medical University of Vienna, Vienna, Austria, 
5Immunologische Tagesklinik, Vienna, Austria.

Introduction: Common variable immunodeficiency (CVID) is the most common clinically severe primary immunodeficiency. The patients suffer from recurrent severe bacterial 
infections due to a failure to produce IgG antibodies against infectious agents or after vaccination. As diagnostic recommendations for antibody deficiency include assessment of 
isoagglutinins, we have readdressed this four decades old but still accepted recommendation with up to date methodology.
Materials and Methods: AB0 blood group IgM- and IgG-antibodies were measured in CVID patients (n=34), XLA patients (n=8) and healthy volunteers as controls (n=28) by Diamed-ID 
Micro Typing, surface plasmon resonance (SPR) using the Biacore® device and flow cytometry.
Results: When Diamed-ID Micro Typing was used, titers of IgG- and IgM-isoagglutinins were comparable in CVID patients and controls, while XLA patients had no detectable 
isoagglutinins. In contrast, CVID patients´ ABO antibodies were significantly decreased when assessed by SPR, which correlated with levels of switched memory, non-switched 
memory and naïve B cells. All CVID patients had low/undetectable anti-A/B IgG-antibodies as detected by SPR, while more than 2/3 of the CVID patients showed detectable anti-A/B 
IgM-antibodies with antibody binding kinetics comparable to healthy individuals.
Conclusions: These results indicate that conventional isoagglutinin assessment and assessment of anti-A/B IgM antibodies are not suited for the diagnosis of impaired antibody 
production in CVID. Examination of anti-A/B IgG antibodies by SPR provides a useful method for the diagnosis of IgG antibody failure in all CVID patients studied, and could provide an 
additional rationale to start early immunoglobulin replacement therapy in these patients.

P.B.30.02
AIRE is required for recruitment of Dectin-1 and Dectin-2 receptors at macrophage-hyphae interface, and in cytokine mediated regulation of innate immune response

J. Tavares de Albuquerque1, P. P. Banerjee2,3, M. W. Barbosa-Carvalho1, C. Arslanian1, F. G. Weiler4, M. Lazaretti4, L. A. Pedroza5, J. Orange2,3, A. Condino-Neto1; 
1Biomedical Science Institute, Sao Paulo, Brazil, 2Center for Human Immunobiology, Texas Children’s Hospital, Houston, TX, United States, 3Baylor College of Medicine, Houston, TX, United 
States, 4Federal University of Sao Paulo, Sao Paulo, Brazil, 5Universidad San Francisco de Quito, Quito, Ecuador.

Patients with deficiency in the autoimmune regulator (AIRE) gene are susceptible to candidiasis. We previously established that Syk dependent Dectin-1 pathway is regulated by AIRE. 
The role of AIRE in the pathogenesis of candidiasis, however, remains unclear.
Our aim is to elucidate the role of AIRE in Dectin-receptor function and signaling in macrophages upon recognition of C. albicans.
We used wild type and AIRE shRNA treated THP-1 cell lines, as well as partially differentiated macrophages to study contact site between the macrophage and the fungal cell: the 
“fungal synapse” and evaluated Dectin receptor signaling, phagocytosis, and cytokine secretion.
Upon hyphae stimulation, AIRE deficient THP-1 cells or AIRE deficient patient macrophages secreted cytokines such as IL-1β, TNF-α or IL-6, TNF-α respectively, but at lower levels in 
compared to control groups. In hyphae activated THP-1 cells, AIRE interacted with Dectin-2, Syk, and CARD9. AIRE also colocalized with Dectin-2 and Syk at the fungal synapse. While 
colocalization between both Dectin receptors and AIRE at the fungal synapse peaked by 20min, synaptic Dectin-1 accumulation was maximal at 30min. AIRE knockdown resulted in 
decreased accumulation of Dectin receptors at the fungal synapse, which presumably resulted in low phagocytic activity by THP-1 cells.
We suggest that AIRE is a requirement for a functional fungal synapse, which later orchestrates effective immune response against C. albicans.
Financial support: CNPq, FAPESP and Texas Children’s Hospital

P.B.30.03
Investigation of alpha-Gal natural antibodies in all IgG, IgA, IgM and IgE isotypes

V. Thon1, M. Hamanova1, S. Pesak1, M. Vesela2, Z. Chovancova1, J. Litzman1, J. Lokaj1; 
1Department of Clinical Immunology and Allergy, Faculty of Medicine, Masaryk University and St. Anne´s University Hospital, Brno, Czech Republic, 2First Department of Pathological 
Anatomy, St. Anne´s University Hospital, Brno, Czech Republic.

Introduction: The target for the most abundant xenoreactive natural antibodies in humans is the α-Gal epitope (Galα1-3Galβ1-4GlcNAc-R). From a clinical laboratory immunology 
point of view the titration of anti-Gal in serum may serve as a useful method for the assessment of humoral immunodeficiency disorders in IgG, IgA and IgM isotypes and in food (e.g. 
beef, pork or lamb) and drug allergy (e.g. cetuximab) in IgE isotype.
Materials and Methods: Quantitative determination of anti-Gal IgM, IgA, IgG and IgE were made with the new standardized enzyme immunoassays (Human Anti-Alpha-Galactosyl 
IgM ELISA, IgG ELISA and IgA ELISA, all BioVendor, Brno, Czech Republic) that quantifies anti-Gal binding to a chemically synthesized molecule. Cryosections of the tick I. ricinus were 
used for immunohistochemistry investigations.
Results: In sera from patients with common variable immunodeficiency (CVID), significantly lower levels of anti-Gal IgM, IgG and IgA were observed. In patients with selective IgM 
deficiency, IgM anti-Gal were not detected, but serum levels of IgG and IgA were significantly lower compared to control group.
The positive sera for IgE anti-Gal antibodies in patients with red meat allergy specifically tested with synthetic alpha-Gal epitope were reactive with the cryocut frozen sections of the 
tick I. ricinus which is endemic in central Europe.
Conclusions: Determination of anti-Gal antibodies may broaden the spectrum of immunologic assays and can be used in detailed analysis of the changes in antibody production in 
patients suffering from hypogammaglobulinemia and in patients with food allergy to meat or organs of animals that carry alpha-Gal as well.

P.B.30.04
The quantity of naive T-helper cells with patients having primary antibody deficiencies

M. Karakina, P. Irina; 
Institute Immunology and Phisiology, Ekaterinburg, Russian Federation.

Antibody production defects constitute the main part of the primary immunodeficiencies (PID) patient-registers in the world. Patients with common variable immune deficiency 
(CVID) present the greatest interest in the therapeutic, prognostic and organizational aspects. Some patient have not only the B-cells defect, but also the T-cells defect (a combined 
defect).
The aim of our investigation was the determination of the naive T-helper cells number with the phenotype of CD3+CD4+CD45RA+CD31+ in patients having different antibody 
production defects.
Methods: there were 14 patients (aged from 18 to 58, average age is 35.4) with CVID diagnosis have been examined. The diagnosis was established according to the criteria of IUS 
(28.11.14), without genetic confirmation and 3 patients with X-linked agammaglobulinemia (XLA) with the confirmed defect in the gene BTK (aged from 18 to 22, average age is 19.6) 
was examined too. The number CD3+CD4+CD45RA+CD31+ was determinated by flow cytometry using monoclonal antibodies (Beckman Coulter, USA).
Results: four CVID patients had the normal number of naive T-helper cells, ten patients - the decreased number of these cells. Eight patients had a moderate decrease of 
the CD3+CD4+CD45RA+CD31+ cells number (from 6.7 to 29.2%) and two patients - an extreme decrease (0.3%). All three patients with XLA had the normal number of 
CD3+CD4+CD45RA+CD31+. The observed decrease of the naive T-helper cells number with the majority of CVID patients allows us to suspect a combined B- and T-cells defect. So it is 
necessary to investigate naive T-cells in all CVID patients to exclude combined immunodeficiency.

P.B.30.05
IgG scintigraphy is helpful to diagnose an asymptomatic inflammatory bowel condition in antibody deficiencies and low IgG trough levels despite high doses of Ig replacement

C. Milito, F. Pulvirenti, V. Megna, M. Liberatore, I. Quinti; 
“Sapienza” University of Rome, Rome, Italy.

IgG therapy for Common Variable Immunodeficiencies patients is beneficial to avoid infectious and non-infectious complications. International guidelines suggest 400 mg/Kg/month 
to achieve trough IgG levels of at least 5 g/L. Some patients cannot achieve optimal trough IgG levels even with higher doses. We studied a possible intestinal protein-losing caused by 
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an asyntomatic bowel inflammation in patients with low IgG trough level despite higher IgG doses by abdominal scintigrafhies. Seven patients affected by CVID without protein-losing 
and on replacement therapy at 600 mg/kg/month underwent white blood cells labelled by 111-Indium-oxinate scan of the abdomen. A static acquisition was performed 24 hours after 
the injection of the radiopharmaceutical. After seven days, they underwent scintigraphy with human polyclonal Immunoglobulin G labelled with 99mTc. Both techniques provided 
positive results. All patients with IgG trough level <500 mg/dl had a positive uptake of 99mTc-HIG. A positive uptake of labeled leukocytes was evident in a patient. In the other 
patients there was a slight concentration of both radiopharmaceuticals. This finding could be related to a mild intestinal inflammation and a capillary permeability increase. Our study 
demonstrates a new cause of IgG accelerated catabolism due to a bowel inflammation without diarrhea in antibody deficiencies patients with low IgG trough levels.

P.B.30.06
A possible type II Bare lymphocyte syndrome: a case report

G. Salgado-Cecilia1, J. Eguía-Núñez1, E. M. Novoa-Bolívar1, M. R. Moya-Quiles1, S. Alfayate-Miguélez2, A. I. Menasalvas-Ruíz2, A. Bernal-Ramos1, H. Martínez-Banaclocha1, M. V. Martínez-
Sánchez1, M. Muro-Amador1, A. Minguela-Puras1, A. M. García-Alonso1; 
1Immunology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain, 2Pediatric Infectious Disease Department, Hospital Clínico Universitario Virgen de la Arrixaca, 
Murcia, Spain.

Type II Bare lymphocyte syndrome (BLS) is a severe combined immunodeficiency caused by the absence of MHC class II expression. It has an aggressive form associated with low 
expression of class I molecules: type III BLS. Both are the result of defects in the Regulatory Factor X and class II transactivator, which control the regulation of MHC I and MHC II 
genes.
We report a case of a 1-year-old girl who is the first child of consanguineous parents. At 3 month old she had regurgitation and low weight. She developed acute rotavirus 
gastroenteritis at 4 month old and she was hospitalized by bilateral bronchopneumonia with severe respiratory failure at 7 month old. No family history of other severe infections 
could be elicited.
In 2014, the flow cytometric analysis showed severe lymphopenia, affecting T cells subpopulations (CD4+ and CD8+). The percentage of MHC class II on B lymphocytes and monocytes 
was < 5% and the MHC class I on leucocytes was < 13%. Both MHC molecules had low expression. In humoral immunity we detected a severe hypogammaglobulinemia. In 2015 the 
exome sequencing revealed in the RXAP gene a homozygous single A>T exchange between exon 1 and exon 2 (c.601-2A>T), which affects the signal splicing. In her parents, the 
genetic analysis showed the same mutation observed in the patient in heterozygous.
Since diagnosis she had a substitutive therapy with gammaglobulin and antibiotic prophylaxis. Apparently, she has not had any clinical infection diseases. She is currently in the bone 
marrow transplant program.

P.B.30.07
A nonsense CD33 mutation is associated with lack of CD33 surface expression and myeloid cell dysregulation

C. B. Geier, K. M. Sauerwein, D. Bra, A. Linder, A. Piller, M. M. Eibl, H. M. Wolf; 
Immunology Outpatient Clinic, Vienna, Austria.

CD33 (SIGLEC 3) is a type 1 glycoprotein containing two Ig-like extracellular domains and two immunoreceptor tyrosine-based inhibitory motifs (ITIM). It is exclusively expressed on 
cells of the myeloid lineage.
In the present study we describe a patient with complete lack of CD33 surface protein expression, which was revealed by flow cytometry using different antibodies, however 
intracellular expression of CD33 protein is yet to be determined. Molecular analysis revealed a homozygous 4 nt deletion resulting in a frameshift and a premature stop codon. The 
patients’ unrelated parents and sister are heterozygous and for this mutation. The patient presented with a history of recurrent angioedema. C1 inhibitor deficiency type I and II were 
excluded, no mutation in F12 gene was found.
Monocyte and granulocyte numbers of the patient were normal, degranulation of activated basophiles and eosinophils stimulated with FMLP and measurement of oxidative burst by 
flow cytometry was within the normal range. Measurement of IL8 and IL1-RA production by CD33 deficient mononuclear cells showed enhanced spontaneous IL8 production. LPS and 
FcγR mediated IL8 production was close to the upper limit of healthy controls. IL1-RA release was comparable to normal controls. Down-regulation of CD193 - chemokine receptor 3 - 
on basophils activated via CD33 was reduced in the patient.
Present studies suggest a role for CD33 as an inhibitory receptor. In the absent of functional CD33, dysregulation of proinflammatory mediators might play a role in the pathogenesis 
of angioedema in our patient.

P.B.30.08
DHR assay in brazilian patients with Chronic Granulomatous Disease: What is the limit?

N. B. Zurro, E. B. de Oliveira, A. Condino-Neto; 
University of São Paulo, São Paulo, Brazil.

Introduction: Chronic granulomatous disease (CGD) is an immunodeficiency cause by defect burst oxidation activity. The aim of this study was to determine the cut-off values for the 
DHR assay in CGD, which can be used as better diagnosis of pathology.
Materials and Methods: Among 2012 and 2014, blood samples and medical chart of 100 patients with suggestive clinical history of CGD and 100 healthy controls were analyzed in our 
laboratory. Thus, we performed Dihydrorhodamine oxidation test as diagnosis of CGD in blood sample stimulated with phorbol 12-myristate 13-acetate (PMA) and evaluated by flow 
cytometry to obtain median fluorescence intensity (MFI). Mutations in NADPH genes were confirmed by gDNA sequencing.
Receiver operating characteristic (ROC) curve was performed to search the best cut-off value for MFI (resting vs stimulated) for patients with molecular diagnosis (N=10) and healthy 
controls (N=100).
Results: MFI values were used for ROC curve analysis, CGD group vs Controls group, in monocytes population that area under curve (AUC) was 0.90, and a sensitivity of 95% and 
specificity of 80% with a cutoff ≤ 1.20 fold in MFI values. However, ROC analysis with CGD group vs Controls group in granulocytes population, an AUC of 1.00 and cut-off ≤ 5.79 fold, 
was observed in this case a sensitivity of 100% and an improved specificity of 100%, demonstrated that a DHR test is reliable assay to discriminate patients with CGD.
Conclusion: This is the first report to demonstrate the independent prognostic role of DHR assay in patients with CGD.

P.B.30.09
Clinical, immunological and cytogenetic findings in children with Nijmegen breakage syndrome and ataxia-telangiectasia from Latvia

A. Dzalbs, T. Prokofjeva, I. Grinfelde, L. Kornejeva, Z. Krumina; 
Children’s Clinical University Hospital, Riga, Latvia.

Introduction: Nijmegen breakage syndrome (NBS) and ataxia-telangiectasia (A-T) are rare inherited monogenic disorders, which are manifested by chromosome instability, 
immunodeficiency, cancer predisposition and central nervous system involvement.
The aim of study is to characterize the chromosome rearrangements, clinical features and impairment of immune system of childern with NBS and A-T from Latvia.
Materials and Methods: NBS was diagnosed in two girls and two boys (average age 6.83 years, range 0.75 - 17.75 years) from three families by standard cytogenetic analysis. A-T was 
detected in two unrelated girls (7.33 and 9.50 years).
Results: Characteristic chromosomal rearrangements involving breakpoints at 7p13, 7q35, 14q11.2 and 14q32 in standard blood cultures were observed in 13.6 - 30.0% and 6.3% of 
analysed cells in patients with NBS and A-T, respectively. NBS and A-T patients had typical clinical features. Three NBS patients were homozygous for common founder NBS1 gene 
mutation c.657_671delACAAA. Two from four NBS patients had experienced hematological malignancies (T cell lymphoma and lymphoblastoma). NBS patients had reduced numbers 
CD4+ and CD8+ T cells and B cells in peripheral blood. One NBS patient had IgA and IgG deficiency, one NBS patient had selective IgA deficiency and one NBS patient had decreased 
serum IgA concentration. Both patients with A-T had decreased CD4+ T cells, slightly diminished B cells and high NK cells in peripheral blood. One patient with A-T had decreased 
serum IgA and IgG concentrations.
Conclusions: There were characteristic clinical features and disturbances of humoral and cell immunity in NBS and A-T patients from Latvia.

P.B.30.10
Chronic granulomatous disease and McLeod neuroacanthocytosis syndrome: a contiguous gene syndrome

J. Eguía-Núñez1, G. Salgado-Cecilia1, E. M. Novoa-Bolívar1, M. R. Moya-Quiles1, S. Alfayate-Miguélez2, A. I. Menasalvas-Ruíz2, C. Funes-Vera3, A. Bernal-Ramos1, M. Muro-Amador1, A. 
Minguela-Puras1, A. M. García-Alonso1; 
1Immunology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain, 2Pediatric Infectious Disease Department, Hospital Clínico Universitario Virgen de la Arrixaca, 
Murcia, Spain, 3Hematology Department, Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain.

Chronic granulomatous disease (CGD) is a primary immunodeficiency caused by mutations in genes that encode the NADPH oxidase. McLeod neuroacanthocytosis syndrome (MLS) 
is characterized by a Huntington’s disease-like phenotype and absence of the Kx and weak expression of the Kell antigens. Both are part of ‘’contiguous gene syndrome’’ on the X 
chromosome.
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We report a case of a 4 year-old boy from Morocco with consanguineal parents who was hospitalized in 2010 by severe necrotizing pneumonia with radiologic abnormalities, including 
bilateral infiltrates, mediastinal adenopathies and hepatosplenomegaly. He had a sister and two brothers, one of them suffered recurrent infections and died at the age of 21 months 
by meningitis and hepatic affectation.
In 2010, the flow cytometric analysis showed an interruption of oxidative capacity in neutrophils (PMN) and the release of superoxide anion and not membrane expression of peptide 
gp91phox of the flavocytochrome b558. In the mother’s PMN, the oxidative test showed that 70% were normal and 76% expressed gp91phox. In 2014, the hematological analysis had a 
phenotype Kell/K (-) in their red blood cells and the aCGH analysis revealed a ~294kb nullisomy of the Xp21 region, affecting CYBB (CGD) and KX (MLS) genes. In the mother, their red 
blood cells were normal and the genetic analysis revealed the same deletion observed in the patient in heterozygous.
The patient currently receives Cotrimoxazole and Itraconazole prophylaxis and genetic counselling with positive development and without infections. MLS may develop late in life and 
the treatment is supportive depending on symptoms.

P.B.30.11
Characteristics and complications of the patients with common variable immune deficiency

N. Gulez, S. Bahceci, F. Genel, S. Karaman, H. Nacaroglu, S. Karkıner; 
Dr. Behcet Uz Children Hospital, Izmir, Turkey.

Common variable immune deficiency (CVID) is most common symptomatic immune disorders. Abnormal B and T cell function and immune disregulation are responsible about 
pathogenesis. But defects in B cell differentiation, impaired isotype switching and finally insufficient antibody producing are responsible about clinical symptoms. Moleculer 
mutations are described about 20% of the patients.
In this study clinical and laboratory findings, and complications of 28 patients with CVID were retrospectively evaluated. Mutation of TACI molecule was examined. Of 28 patients, 
(19boys/9girls) family history was found 7,1%, the rate of consanquines was 32,1%. The most common complaint was infection (93%). IgG 481,8±213,2; IgA 39,2±59,4; IgM 52,5±41,3 
mg/dl were found, and vaccine response positivity was 64,2%. CD3, CD4, CD8 and NK cells were found normal range. Their B cell subgroups were compared with the control group 
(n:18), as the same ages. The number and percentage of lymphocyte counts, naive, nonswitch memory B cells were found statistically higher than control group (p<0,05); but switch 
memory B cells was found lower, this was not statistically significant. TACI mutation positivity was 25%. The complications were observed 35,7% of the cases. Twenty (74%) patients 
have still taken regular intravenous immunglobulin replacement, 2 (%7) antibiotic prophilaxis, 5 (18,5%) were followed up without therapy. One patient died from intersitisiel lung 
disease and cardiac failure.

P.B.30.12
Idiopathic Thrombocytopenic purpura and poly-adenopathic syndrome, secondary to Common Variable Immunodeficiency

E. Novoa-Bolívar, J. Galian-Megias, J. Eguia-Nuñez, G. Salgado-Cecilia, A. Minguela-Puras, R. Moya-Quiles, A. Garcia-Alonso; 
Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain.

Clinical Case: We report on the clinical features of a 30 years old Spanish woman with a diagnosis of Common variable Immunodeficiency, in the absence of recurrent infections. She 
was born to nonconsanguineus healthy parents with no significant family story, and has one monozygotic twin sister who remains in good health.
At 30 of age presented generalized petechiae associated with thrombocytopenia and splenomegaly, in the absence of clinical bleeding; with a diagnosis of Idiopathic 
thrombocytopenic purpura, Spleen FISH negative IgH break. Treatment was administered gammaglobulin and prednisone which requires increasing doses, thus is carried 
splenectomy, no pathological hyperplastic spleen infiltrates.
Further studies to rule Chronic lymphoproliferative syndrome are negative.
One month later came to the emergency by fever and lymphadenopathy, chest CT revealed axillary lymph nodes of 1 cm, thymus remains without mediastinal lymph nodes, 
abdominal CT evidence left retroperitoneal lymph nodes, lymph nodes above and infradiaphragmatic nodal mass and tail pancreas, the latter subject to fine needle aspiration guided 
by Tomography computed , in which no signs of malignancy and other findings compatible with Immunodeficiency pathology appreciated.
Immunological studies shows Several Hypogammaglobulinemia IgG, IgA, IgM, no humoral response after vaccination, no title isohemagglutinins is detected, no cytopenia or 
alteration of cell tests functional. 1 year received treatment with Gammaglobulina, for two years she has remained free treatment, in the absence of infectious processes, even if the 
presence of migratory and indolent lymphadenopathy without alteration to the study of BM.
Next step will be the genetic analysis.

P.B.30.13
Identification of novel mutations in Common Variable Immunodeficiency Syndrome (CVID) through targeted re-sequencing of a CVID cohort

F. Atschekzei1, C. Schröder1, T. Witte1, B. Grimbacher2, R. Schmidt1; 
1MHH, Department for Clinical Immunology and Rheumatology, Hannover, Germany, 2Center for Chronic Immunodeficiency, Freiburg University Medical Center, Hannover, Germany.

CVID comprises a heterogeneous group of diseases characterized by a significant hypogammaglobulinemia of unknown cause.
The majority of the genetic mechanisms leading to CVID are still unclear. Defects in the genes that encode for ICOS, TACI, CD19, BAFFR, CD81, CD20, and CD21 have been reported. 
However, gene defects have been identified in less than 10% of patients, and therefore they account only for a small part of the cases of CVID.
We sought to assess the genetic background of CVID- patients by targeted re-sequencing of 45 CVID subjects.
For this purpose, we used a next-generation sequencing panel for targeted re-sequencing, comprising 47 candidate genes associated with primary immune deficiencies.
In the present study we found novel mutations in LRBA- and RAG1 genes, among others. One CVID- patient showed a homozygous mutation in LRBA gene, which altered the donor 
splice-site (IVS6+5_8del.). This mutation may lead to frameshift or splice site disruption and could result in production of a nonfunctional protein.
One patient was documented with a novel mutation (c.1430delC), which leads to a frameshift and a premature stop signal 14 codons afterwards (p.F478Sfs*14), and two previously 
described mutations in RAG1 (p.H375D, p.R474C). Given the evidence that p.H375D destroys the zinc finger and c.1430delC causes truncation, these two may be more relevant for 
CVID than p.R474C.
Our study can be a further step to understand the genetic background of CVID patients and can be helpful to continuously refining diagnostic and therapeutic methods.
Supported by:
DZIF Project number: TTU 07.801

P.B.30.14
Serum protein electrophoresis allows the detection of a case of complement factor I (CFI) deficiency in an adult patient due to a novel homozygous mutation

C. Franco-Jarava1,2, M. Martínez-Gallo1,2, R. Colobran1,2, J. Mestre-Torres3, E. Garcia-Guantes1, R. Pujol-Borrell1,2, M. Hernandez-Gonzalez1,2; 
1Immunology Division, Hospital Universitari Vall d’Hebron (HUVH), Vall d’Hebron Research Institute (VHIR)., Barcelona, Spain, 2Department of Cell Biology, Physiology and Immunology, 
Universitat Autònoma de Barcelona. Spain, Bellaterra, Barcelona, Spain, 3Internal Medicine Department, Hospital Universitari Vall d’Hebron (HUVH), Barcelona, Spain.

Introduction: Complement factor I (CFI) deficiency is associated to recurrent infections by encapsulated microorganisms, and other diseases like systemic lupus erythematosus, 
vasculitis or glomerulonephritis. This study describes a novel mutation in CFI causing complete factor I deficiency that leads to a systemic C3 consumption detectable in serum protein 
electrophoresis (SPE).
Materials, methods and results: A 53-year-old male controlled in hepatology for non-alcoholic fatty liver disease (NAFLD) is derived to the clinical immunologist due to low C3 
detected by routine SPE. Patient anamnesis describes multiple ENT infections since infancy -requiring tonsillectomy at age 8- and a septic meningococcal infection at age 20. There is 
consanguinity, his father died of pancreatic cancer and has no siblings. His son, aged 19, presents allergy.
Patient’s SPE presented a flat beta2 zone. C4 levels were normal, but C3 was reduced (19.3mg/dL). Classical pathway activation was very low and factor I was absent (<0.7mg/dL). 
Sequencing of CFI gene showed a homozygous deletion of 5 nucleotides in exon 12, causing a frameshift that leads to a truncated protein. This mutation (c.1450_1454delCTTCA / 
p.Leu484Valfs*3) was novel and both his mother and son were heterozygous.
Conclusion: This clinical case describes a novel mutation causing CFI deficiency. Although our patient suffered from recurrent ORL infections and presented a septic meningococcal 
disease, he had never been studied for complement deficiencies. Thus, these entities might not be as rare as they are thought. Furthermore, this case highlights the importance of 
correct interpretation of SPE to detect primary or secondary defects on C3.

P.B.30.15
CD117 (cKit)+ Innate lymphoid cells are reduced in patients with common variable immunodeficiency

C. B. Geier, D. Bra, M. M. Eibl, H. M. Wolf; 
Immunologische Tagesklinik, Wien, Austria.

Lineage marker negative (LIN-) innate lymphoid cells (ILCs) include multiple subsets of immune cells with lymphocyte morphology that do not express rearranged antigen receptors. 
They are derived from the common lymphoid progenitor and have important effector and regulatory functions. Given the emerging role of innate lymphoid cells in antibody 
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production we investigated whether patients with common variable immunodeficiency (CVID) show a defect in peripheral blood ILC subsets. CD117+ ILCs (group 2 and 3) were 
reduced in patients with CVID, while levels of CD117- ILCs (group1) were comparable to healthy controls. The CD117+ ILCs deficiency was distinctive to CVID and could not be observed 
in patients with XLA and (S)CID. We further investigated whether deficient CD117+ ILCs are associated with abnormalities in the B cell compartment in CVID and found a positive 
correlation between decreased CD117+ ILCs and altered B cell differentiation. CVID patients with numbers of CD117+ ILCs below the normal range displayed significant lower levels of 
MZ-like B-cells. ILCs are known to play a crucial role in regulating gut homeostasis. CVID patients with chronic enteropathy displayed a significantly lower frequency of CD117+ ILCs, as 
compared to patients without enteropathy.
In conclusion our results show a deficiency in CD117+ ILCs in patients with CVID, is more pronounced in patients with chronic enteropathy and/or low numbers of MZ-like B-cells. Thus 
indicating that a defect in ILCs homeostasis might play a role in the pathogenesis of CVID.

P.B.30.16
NFκB1 mutations in common variable immunodeficiency

M. Fliegauf1, V. Bryant2,3, N. Frede1, C. Slade2,3,4, S. Woon5, K. Lehnert6, S. Winzer1, A. Bulashevska1, T. Scerri2,3, E. Leung6, A. Jordan5, B. Keller1, E. de Vries7, H. Baxendale8, H. Cao9, F. Yang9, 
A. A. Schäffer10, K. Warnatz1, P. Browett6, J. Douglass4,3, R. V. Ameratunga5, J. W. van der Meer11, B. Grimbacher1,12; 
1Center for Chronic Immunodeficiency, University Medical Center Freiburg and University of Freiburg, Freiburg, Germany, 2The Walter and Eliza Hall Institute of Medical Research, Parkville, 
Australia, 3University of Melbourne, Melbourne, Australia, 4Royal Melbourne Hospital, Melbourne, Australia, 5Auckland City Hospital, Auckland, New Zealand, 6University of Auckland, 
Auckland, New Zealand, 7Jeroen Bosch Hospital, ‘s-Hertogenbosch, Netherlands, 8Papworth Hospital NHS Foundation Trust, Cambridge, United Kingdom, 9Bejing Genomics Institute, 
Shenzhen, China, 10NCBI, NIH, Department of Health and Human Services, Bethesda, MD, United States, 11Radboud University Medical Centre, Nijmegen, Netherlands, 12University College, 
London, United Kingdom.

Introduction: Common variable immunodeficiency (CVID) is characterized by recurrent infections and represents the most prevalent symptomatic antibody deficiency syndrome. In 
approx. 90% of CVID patients the genetic cause of the disease is unknown. In the canonical NFkappaB pathway, p50 and RelA form a heterodimeric transcriptional activator that plays 
crucial roles in B cell physiology. The mature p50 is processed from the p105 precursor which is encoded by NFKB1.
Materials and Methods: Mutational screening in a large CVID cohort by whole exome and next generation sequencing identified NFKB1 mutations, which were verified by functional 
analyses.
Results: In two CVID families, heterozygous splice donor site mutations in NFKB1 caused in-frame skipping of exon 8 or exon 9 respectively. Bearing internal deletions, the mutant 
precursors undergo rapid decay and are not further processed. In a third family, a frame-shift mutation in exon 7 also led to a heterozygous loss of NFkappaB1. In these families, p105/
p50, expressed from the non-mutated alleles, was unaffected. Two novel NFKB1 frame-shift mutations caused obligatory nuclear localization of aberrant p50 proteins, suggesting 
that mutant p50 homodimers constitutively repress NFkappaB1 target promoters. However, RelA translocation was normal upon stimulation of canonical NFkappaB1 signaling. 
Furthermore, several novel missense variants in NFKB1 have been identified.
Conclusions: The disease phenotype in various CVID families is associated with NFKB1 mutations and develops either from p50 haploinsufficiency or delayed accession and activation 
of NFkappaB1 target genes whereas missense variants might influence NFkappaB1-dependent transcriptional regulation.

P.B.30.17
Defective specific antibody response in common variable immunodeficiency

N. Kechout1, N. Abdellaoui1, F. Doudou1, M. Abbadi1, R. Boukari2, N. Attal1; 
1Institut Pasteur d’Algérie, Algiers, Algeria, 2CHU Mustapha Pacha, Algiers, Algeria.

Introduction: Common variable immunodeficiency (CVID) is a heterogeneous group of disorders, characterized by decreased serum levels of immunoglobulin and impaired antibody 
responses, leading to recurrent respiratory and gastrointestinal infections, autoimmunity and malignancy. The diagnosis of CVID has traditionally included assessment of vaccine 
responses. Variable vaccine responses can be observed in at least some persons with the diagnosis of CVID, and some degree of responsiveness is not necessarily contradictory to this 
diagnosis, nevertheless, specific antibody levels are most often decreased or absent in patients with CVID. In this case we emphasize the utility of vaccine responses for diagnostic in 
patients with CVID.
Materials and Methods: A patient suspected of having CVID was explored. Immunologic investigations included quantitative measurement of serum immunoglobulin: IgG, IgA, and 
IgM by nephelometry, serologic measurement of antibody responses to vaccine antigens by enzyme-linked immunosorbent assay (ELISA), and T, B, NK cells immunophenotyping by 
flow cytometry
Results: A 09 years old girl presented with recurrent pulmonary infections, and pulmonary granuloma. The age of onset of clinical manifestations was 2 years. Measurement of serum 
immunoglobulins showed hypogammaglobulinemia. She had no response to tetanus and diphtheria vaccine (0.05UI/ml, 0.04 UI/ml respectively). Immunophenotyping showed low 
levels of naives B cells (07%) and normal levels of T and NK cells
Conclusion: The use of vaccine responses as a diagnostic tool is firmly established for the evaluation of patients suspected of having primary immunodeficiency. The patient explored 
exemplifies how inadequate response vaccine can support the diagnostic of CVID.

P.B.30.18
Clinical, immunological and genetic features of Algerian patients with leukocyte adhesion deficiency type I

N. Kechout1, N. Benmesbah1, N. Touri2, C. kaddache2, F. Doudou1, M. Abbadi1, R. Boukari3, N. Attal1; 
1Institut Pasteur d’Algérie, Algiers, Algeria, 2CHU Blida, Algiers, Algeria, 3CHU Mustapha Pacha, Algiers, Algeria.

Introduction: Leukocyte adhesion deficiency type 1 (LAD I) is an inherited immunodeficiency of phagocytes that is caused by the lack or low expression of B2 integrin (CD18). We 
report in this work the immunological and genetic findings for 5 Algerian patients. Materiel and methods: We investigated 5 patients suspected of having LAD I. The expression of 
CD18 was evaluated on granulocytes by flow cytometry. Genomic DNA was purified using salting-out method. All exons of CD18 gene were amplified and sequenced using the Big-
Dye3.1 kit (Applied Biosystems). Results: All the patients developed an omphalitis in the neonatal period.Three patients were diagnosed at age of 1 month and the two others at 13 
months and 6 years respectively. All patients suffer from severe respiratory and digestive infections as well as skin abcesses without pus. Major leukocytosis was found. The CD18 
expression was <1%. For the first patient, we identified two homozygous missense mutations: c.533 C˃T in exon 6 and c.1358 G˃A in exon 11. Homozygous non-sens mutation: c.562 
C >T in exon 6 has been identified for the 4 other patients. These mutations affect the expression of CD18. We have also characterized a common polymorphism (c.1062 A>T) in exon 
9 for all patients and two other polymorphisms at exons 10 (c.1101C>A) and 11 (c.1323 T>C) for four patients. Conclusion: Our patients suffer from severe form of LAD I without the 
typical delayed cord separation. We identified mutations that have been reported and that are responsible for the severe form of the disease.

P.B.30.19
Evaluation of patients with Down Syndome in pediatric immunology practice

N. Gulez, F. Hazan, E. Durgun, F. Genel, P. Gulez; 
Dr. Behcet Uz Children Hospital, Izmir, Turkey.

Down’s Syndrome (DS) results from the presence of all or part of an extra copy of human chromosome 21 and characterized by a wide spectrum of clinical signs, which include 
segmental premature aging of central nervous and immune systems. Immune system anomalies include lymphocyte number, neutrophil chemotaxis, and spesific vaccine response. 
But in these patients immunglobulin levels are normal. At the older ages autoimmunity or malignancy may develop, and these are more common seen than in population.
In this study 71 (31 boys, 40 girls) patients with DS referred to immunology department were retospectively evaluated.
Serum IgA, IgM, IgG levels, absolute lymphocyte counts, the number and percentages of lymphocyte subgroups, vaccine response, presence of autoimmunity or malignancy were 
evaluated. Median ages of the patients at admitted was 28,5 ±17,5 month. Absolute lymphocyte count was found 3123 ± 2930/mm3. IgG, IgM and IgA levels were normal in 70%, 65%, 
92% of the patients respectively according to normal ranges of their ages.
Anti HBs and antitetanos titers were found negative of 34% and 61% of the patients. CD19 was found lower in 49% of patients, but the other lymphocyte subgroups were normal. 
In one patient, antinucleer antibody was found positive, but no clinical symptom was observed. In any patient malignity was observed. With this retrospective study we recommend 
every patient with DS must be evaluated and followed up immunologically.

P.B.30.20
Diverse clinical phenotypes in recombinase-activating gene 1 deficiency: a single-center experience

E. Ulusoy, N. E. Karaca, G. Aksu, E. Azarsiz, N. Kutukculer; 
Ege University Medical School, Department of Pediatric Immunology, Izmir, Turkey.

Severe combined immunodeficiency ( SCID) is a heterogenous group of inherited defects in development of T- and/or B-lymphocytes. Mutations in recombinase activating genes 1 
(RAG1) genes are associated with T-B-NK+ SCID which is the most common phenotype of Turkish SCID patients. There is a broad spectrum of hypomorfic RAG mutations causing 
Omenn syndrome, leaky or atypical SCID with expansion of γδ T cells, autoimmunity and CMV infections.
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Twenty-one patients with RAG1 deficiency (44% of all SCID patients followed-up by our pediatric immunology department) were included. Eight patients were classified as T-B-NK+ 
SCID, 5 patients as T+B-NK+ SCID (3 of them had Omenn phenotype) and 8 patients as T+B+NK+ CID phenotype. Mean age of the whole study group, mean age at onset of symptoms 
and mean age at diagnosis were; 87±73, 4,4±8,2 and 29 ±56 months, respectively. Consanguinity rate was 52% (11/21). Autoimmunity was positive in 6 patients (28%), 10 patients 
(47%) had CMV infection, 4 (19%) had EBV infection, and 3 (14%) had BCG infection. Seven patients underwent bone marrow biopsy because of cytopenia observed during follow-up 
period. Three had bone marrow fibrosis. Eosinophilia was determined in 10 patients, seven of whom did not have Omenn phenotype.
Further evaluations must be considered about bone marrow fibrosis in patients with RAG1 deficiency. Non-omenn phenotype RAG1 deficiencies can also present with eosinophilia.

P.B.30.22
Identifying new definitions of humoral immunity risk for development of recurrent community acquired pneumonia

J. Carbone, E. Sarmiento, M. Arraya, J. Navarro, J. Rodriguez-Molina, A. Polo, E. Donis, E. Fernandez-Cruz; 
Hospital General Universitario Gregorio Marañon, Madrid, Spain.

Recurrent pneumonia (RP) is defined as two or more separate episodes of lower respiratory tract infections. Infiltrate recurs after complete clinical and radiographic resolution of the 
initial pneumonic process. It is important to evaluate the immunocompetence status of these patients. However, many RP patients will not be diagnosed as having a well-defined 
primary immunodeficiency (PID) after an immunological work-out is completed. Our hypothesis is that lower IgG levels is a risk factor for developing RP even when IgG concentrations 
are within normal ranges.
Methods: Retrospective study in a single center. Inclusion criteria: Adult patients with RP that were evaluated at the clinical immunology unit. Exclusion criteria: patients with a 
diagnose of a PID, HIV infection, use of immunosuppressive drug therapy and transplant recipients. 72 adult patients were selected. Healthy controls (HC): 71 age matched healthy 
individuals. Disease controls: 44 age matched patients that were evaluated because of severe or recurrent non-pneumonic infections. We used ROC analysis to select the best cut-off 
for IgG levels.
Results: Patients with RP disclosed a significantly lower IgG concentration than HC (939±258 vs 1029±193 mg/dL, p=0.034). In logistic regression analysis, IgG levels below 900 mg/dL 
was a risk factor for development of RP (OR 2.75, 95%CI 1.27-5.93, p=0.0099). This biomarker was not associated with other infections (OR 0.94, 95%CI 0.35-2.52, p=0.90).
Conclusion. We propose that IgG levels below 900 mg/dL might be a risk factor for RP. IgG monitoring is warranted in future prospective studies performed in RP patients to confirm 
these results.

P.B.30.23
Long-term survival after echovirus meningoencephalitis in a XLA patient: Sequential combined therapy with high dose intravenous immunoglobulin, pleconaril and 
intrathecal immunoglobulin

J. Carbone1, D. Hipola2, S. Sanchez-Ramon1, E. Sarmiento1, F. de Ory3, J. Rodriguez-Molina1, S. Sanchez-Alarcos4, E. Fernandez-Cruz1; 
1Hospital General Universitario Gregorio Marañon. Immunology Department., Madrid, Spain, 2Hospital Universitario Infanta Leonor. Neurology Department., Madrid, Spain, 3Centro 
Nacional de Microbiología, Instituto de Salud Carlos III. Serology Department, Madrid, Spain, 4Hospital General Universitario Gregorio Marañon. Neurosurgery Department., Madrid, Spain.

Enteroviral meningoencephalitis (EM) is a cause of death in X-linked agammaglobulinemia (XLA). We report on a 19-year-old XLA patient affected by severe chronic EM who 
experienced long-term remission after sequential combined therapy with high dosis intravenous immunoglobulin (IVIG), pleconaril and intrathecal immunoglobulin (ITheIG). 
Pleconaril is an antiviral agent with in vitro activity against human enteroviruses. Echovirus 11 was found in the cerebrospinal fluid. Distinct IVIG products were tested for neutralizing 
antibodies against the patient´s echovirus-11 and those batches with the highest values were set apart for the treatment of the patient. On a compassionate basis 4 courses of oral 
pleconaril, were used in combination with IVIG and ITheIG. Echovirus-11 in CSF became negative. High dosis IVIG therapy (to maintain IgG>1000 mg/dL) with batches containing 
high titres of neutralizing antibodies against the patient strains was maintained up to 6 years after remission. A long-term clinical benefit was observed during more than 15 years 
of follow-up. The patient is receiving replacement therapy with subcutaneous immunoglobulin at home. He is working and doing a normal life. Targeted combined antiviral and 
IgG replacement with high titers of anti-enterovirus antibodies can be necessary to achieve an improvement in high risk XLA patients with EM. Pleconaril is no longer available for 
compassionate use. New drugs should be developed against these life threatening enteroviral infections. We thank ViroPharma Incorporated, USA for facilitating compassionate use 
of pleconaril; and Grifols, Barcelone, Spain, for support in the selection of IVIG batches with high titres of antibodies against the echovirus strains.

P.B.30.24
The Effect of Resistance Training on HSP 70 and Glucose

F. Nameni1, H. Poursadra2; 
1Varamin Pishva Branch, Islamic Azad University, Varamin, Pishva, Iran, Islamic Republic of, 2Financial Management, Tehran, Iran, Islamic Republic of.

Introduction: Exercise induced production of heat shock proteins (HSP) in peripheral leukocytes. This present study investigated resistance training alters the expression of chaperone 
proteins. Exercise-induced production of HSPs in peripheral leukocytes and it may provide insight into the mechanisms by which exercise can provide increased protection against 
stressors.
Material and Methods: Ten training female taking part in the intervention volunteered to give blood samples. Blood samples were collected from the left hand anticubital vein before 
and immediately after resistance training. Levels of HSP70 were measured in response to resistance training.
Results:HSP70 levels were decreased ,immediately and 2 h after resistance training but glucose levels were decreased immediately and increased 2 h after resistance training .All data 
are expressed as means ±SEM and analysis of variance(ANOVA) repeated measures and LSD test was used for post(P value was <0.05). The data presented show that human skeletal 
muscle responds to the stress of a single period of resistance training by down regulating expression of HSP70 and glucose.
Conclusion:HSP70 response to exercise in relation to the tissue assayed(skeletal muscle, lymphocyte, venous ,arterial serum).The expression pattern of HSP70 due to training status 
may be attributed to adaptive mechanisms. The differences observed when HSP70 in the present study may be related to the mode of exercise and the amount of protein damage 
associated with the exercise.

P.B.31 Secondary Immunodeficiencies

P.B.31.01
A91V mutation in perforin PRF1-gene in patient with hemophagocytic lymphohistiocytosis, leishmaniasis and chronic lymphocytic leukemia

V. Cunill1,2, M. R. Jiménez1,2, A. Molina1,2, J. Sánchez Raga3, J. Iglesias1,2, M. C. Ballester3, M. A. Durán3, N. Martínez-Pomar1,2; 
1Department of Immunology, Hospital Universitari Son Espases, Palma de Mallorca, Spain, 2Institut d´Investigació Sanitària de Palma (IdISPa), Palma de Mallorca, Spain, 3Department of 
Hematology, Hospital Universitari Son Espases, Palma de Mallorca, Spain.

Introduction: Hemophagocytic lymphohistiocytosis (HLH) is a rare disorder categorized into primary and secondary. It is caused by massive infiltration of several organs by activated 
lymphocytes and macrophages due to constitutional defects in cell-mediated cytotoxicity.
Biallelic mutations in several molecules have been associated with HLH. Up to 60% of cases are associated with mutation in the perforin gene (PRF1). The perforin is a pore-forming 
protein stored in secretory granules of cytotoxic lymphocytes.
Case report: A 45 year-old male with B-chronic lymphocytic leukemia developed an episode consistent with HLH. He was treated according to protocol-HLH-2004. The mutation 
analysis of the perforin gene revealed the monoallelic A91V (PolyPhen: possibly damaging; SIFT: deleterious). Bone marrow aspirate revealed the presence of amastigote-Leishmania 
sp confirmed by PCR. Therefore anti-parasite treatment was added. He showed an improvement and the parasite was removed but he finally died because of a progressive 
deterioration state.
Conclusions: The frequent amino acid substitution identified in A91V-perforin (allele frequency 3%-17%) has generally been regarded as a neutral polymorphism. Previous functional 
studies using recombinant human A91V or cells from healthy A91V carriers showed that the lytic activity of A91V-perforin was reduced even including in heterozygous state. Our find 
suggests that this milder-mutation can predispose to immune-mediated disease in carriers. Clinical presentation of primary and acquired HLH can be indistinguishable. The genetic 
analysis must be done leading to appropriate therapies, although the patient suffer a late presentation. Future studies are needed to reveal the effect of A91V heterozygosity on a 
broad spectrum of human pathologies.
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P.B.31.02
Immunodeficiency in CLL patients: impact of immunoglobulin replacement therapy

F. Cinetto, N. Compagno, A. Visentin, L. Trentin, C. Agostini; 
University of Padova, Padova, Italy.

Infective complications account for up to 50% of all chronic lymphocytic leukemia (CLL)-related deaths. Their aetiology is multifactorial, due to disease-related immune defects and/
or chemo-immunotherapy. Hypogammaglobulinemia is the most common immune defect. Immunoglobulin replacement therapy (IgRT) is safe and effective in CLL patients, but 
guidelines are not strictly defined.
Clinical records of 706 patients were retrospectively analyzed. We identified patients with at least one episode of non neutropenic major infections (MI). Clinical and biochemical data 
were collected at the time of the MI.
79 patients had 98 MI: 67 pneumonia, 27 sepsis, 3 CNS infections, 1 endocarditis. Patients who experienced infections (PwI) had a shorter overall survival (OS) than patients who did 
not (PwoI): 10-years OS was 65% and 83%, respectively. PwI had 2.3 higher risk of death for any cause than PwoI. High cytogenetic risk, unmutated IGHV, CD38+, advanced stage 
disease (Rai III-IV) and previous chemotherapy resulted associated with MI. A higher risk of MI was found in subjects with at least 2 Ig isotypes deficiencies (OR 10.1). Multivariate 
analysis showed that previously treated patients with at least 2 Ig isotypes deficiencies carried the highest risk of MI along their clinical history. 71 out of 126 high-risk patients were 
treated with IgRT, with a significant reduction of MI incidence (0.044 vs 0.019 MI/patient-year) and an improvement of OS (250 vs 206 months).
Our work identified a specific profile of CLL patients at higher risk of MI. IgRT significantly impacted on MI incidence and OS in this subgroup of patients.

P.B.31.03
Local regulation of glucocorticoid action is involved in altered inflammatory response pattern caused by intrauterine undernourishment

A. M. Balbino1, D. B. Vaz1, E. H. Akamine2, M. C. Carvalho2, R. G. Landgraf1, M. A. Landgraf2; 
1Federal University of São Paulo, Diadema, Brazil, 2University of São Paulo, São Paulo, Brazil.

Introduction: Intrauterine malnutrition can result in impairment of inflammatory response; action of glucocorticoid on its receptors can be involved in these alterations. Here, we have 
investigated the impact of local regulation of glucocorticoids on the development of acute lung injury, in intrauterine undernourished male rats, at 12-week-of age.
Materials and Methods: Intrauterine undernourished offspring were obtained from dams that were fed 50% of the nourished diet of counterparts. At 12-week-of age, the response 
to LPS intratracheal instillation (750µg/200µL) was evaluated; we also measured IL-6, IL-1b, TNF-a and IFN-g levels (by Multiplex), and GR (glucocorticoid receptor), 11-BHSD-1 and 11-
BHSD-2 mRNA levels (by real time PCR), in lung tissue.
Results: Intrauterine undernourishment reduced cell infiltration into airways after LPS instillation, but increased TNF-α (132%) and IFN-g (180%) expression, compared to nourished 
offspring. No difference was observed in IL-1b and IL-6 levels, when compared both stimulated groups, and in GR and 11-BHSD-1 mRNA levels, when compare both non stimulated 
groups. After LPS instillation, different from undernourished offspring, nourished offspring presented reduction in GR and 11-BHSD-1 mRNA levels. Under basal conditions, 
undernourished offspring showed lower levels of mRNA for 11-BHSD-2, compared to nourished offspring (54%); LPS instillation induced significant reduction in 11-BHSD-2 mRNA 
levels in both groups (80% in nourished and 23% in undernourished group).
Conclusion: Our preliminary results indicated that imbalance in cytokines expression and local regulation of glucocorticoids action may be involved in altered inflammatory response 
pattern presented by undernourished offspring.
Ethics committee (CEUA-67/2013)
Supported by FAPESP-2012/51104-8, 2010/01404-0; CNPq-447303/2014-7

P.B.31.04
Adrenalectomy fails to reverse the decreased lung inflammation presented by intrauterine undernourished rats

N. L. Gil1, G. A. Azevedo1, M. M. Silva1, L. Fernandes1, M. A. Landgraf1,2, R. G. Landgraf1; 
1Federal University of São Paulo, Diadema, Brazil, 2University of São Paulo, São Paulo, Brazil.

Introduction: We observed that intrauterine undernourished rats (UR), presented a decrease in inflammatory response that could be related to the increased levels of glucocorticoids 
and reduction in circulating leptin levels. In the present study we evaluated the decreased inflammatory response observed in these rats could be reversed by adrenalectomy and 
replacement physiological levels of corticosterone.
Materials and Methods: Intrauterine nourished and undernourished (50% food restriction) male rats, adrenalectomized (ADX), were replaced with corticosterone(i.p.,3mg/kg/day) or 
saline for seven consecutive days. Then, the acute lung injury induced by LPS intratracheal instillation (750μg/200μL) was evaluated: the bronchoalveolar lavage fluid was collected 
and cellular infiltration into lung tissue was analyzed. Lungs were harvested for measurement of cytokine production (multiplex) and glucocorticoid and leptin receptor expression 
(western blot).
Results: We did not observe difference in cell infiltration and cytokine levels in ADX group. Undernourished rats stimulated by LPS were presented significantly reduced in total 
cell(42.8%) and neutrophils(63%) in bronchoalveolar lavage and lung tissue. Increased TNF-α(69.8%) and IFN-g(71.8%) expression when compared to nourished group but no 
difference was observed in IL1β and IL-6 levels. IL-2 levels were increased in ADX+LPS groups but did not differ between nourished and undernourished. Western blot assay showed 
that expression of glucocorticoid receptor is reduced in undernourished but adrenalectomy increased glucocorticoid receptor only in undernourished offspring. Leptin receptor was 
not different in both groups.
Conclusion: Our preliminary results indicate that adrenalectomy failed to reverse the decreased lung inflammation presented by intrauterine undernourished rats.
Supported by FAPESP-2012/51104-8, 2010/01404-0, CNPq and CAPES.

P.B.31.05
Have the exposure to anti-TNFa-mAbs during 3rd trimester of pregnancy got an impact on immune development in the neonate?

A. Esteve-Sole1,2, N. de Moner2, I. Teixidó3, E. Ricart4,5, E. A. Gonzalez6, A. Deyà1, A. Plaza1, J. Yagüe2, M. Juan2, L. Alsina1; 
1Allergy and Clinical Immunology Department. Hospital Sant Joan de Déu, Esplugues del Llobregat, Spain, 2Servei d’Immunologia. Centre de Diagnòstic Biomèdic. Hospital Clínic, Barcelona, 
Spain, 3Casa Maternitat. Hospital Clínic, Barcelona, Spain, 4Centro de Investigación Biomédica en Red de Enfermedades Hepáticas y Digestivas (CIBEREHD), Barcelona, Spain, 5Department 
of Gastroenterology, Hospital Clínic de Barcelona, IDIBAPS, University of Barcelona,, Barcelona, Spain, 6Servei d’Immunologia. Centre de Diagnòstic Biomèdic CDB. Hospital Clínic, 
Barcelona, Spain.

Introduction: Anti-TNFalpha monoclonal antibodies (aTNFa-mAb) are increasingly being used in the treatment of inflammatory bowel disease of pregnant women. They are not 
teratogenic, but safety data during pregnancy is limited to isolated reported cases. aTNFa-mAbs cross the placenta during pregnancy’s third trimester and TNFalpha is a key cytokine 
for immune development and the control of mycobacterial infections. We aimed at evaluating the effect of anti-TNFa-mAbs administered during the 3rd trimester of pregnancy on 
the immune system of the exposed infant.
Materials and methods: Prospective cohort study of aTNFa-mAb-exposed infants during pregnancy’s third trimester from a single center, since July 2013. We have monitored the 
infants clinically and immunologically (lymphocyte subpopulations, their function, IL12/IFNg pathway and aTNFa-mAb levels) at birth and 3, 6 and 12 months.
Results: 4 infants have been included. aTNFa-mAbs levels in the exposed infants decrease from birth following immunoglobulin expected half-life. At birth, we have observed 
changes in the immune system: a) B cell maturation defect, b) decrease of T/B regulatory cell numbers, c) reduced proliferative capacity to PWM and d) reduced activation capacity to 
BCG±IL12/IFNg independently of the drug’s presence. Recruitment of new patients and new time-points is ongoing.
Conclusions: This exposition seems to lead to a defect in B cell maturation and in the activation of the IL12/IFNg pathway at birth. The inclusion of new patients to validate these 
results and the analysis of their evolution during the first months of life is needed to identify if a specific infectious/vaccination protocol in aTNFa-mAb-exposed children.

P.B.31.06
Indoleamine 2,3-Dioxygenase (IDO) is a new player in sepsis-induced immunosuppressoin

R. G. Ferreira, D. Nascimento, P. Melo, A. Alvarez, D. Prado, G. Souza, T. Cunha, F. Cunha, J. Alves-Filho; 
Ribeirão Preto Medical School, University of São Paulo-USP, Ribeirão Preto, Brazil.

Introduction: Sepsis leads to an immunosuppression state characterized by an increased number of regulatory CD4+/Foxp3+ T cells (Tregs). However, the molecular mechanism(s) 
underlying the expansion of Tregs remain unclear. Indoleamine 2,3-dioxygenase (IDO), an enzyme involved in tryptophan catabolism, has been implicated in Treg expansion and T 
cell tolerance. Here, we investigate the role of IDO in sepsis-induced immunosuppression.Material and Methods: Sepsis was induced by cecal ligation and puncture (CLP) model 
in B6 mice, which were treated with antibiotic to improve survival. A B16F10 melanoma mouse model combined with in vivo bioluminescence imaging was employed as a second 
challenge in sepsis-surviving mice. IDO expression was analyzed by WB and immunofluorescence.Results: We found a progressive increase in IDO expression in splenic CD11c+ cells of 
sepsis-surviving mice, with the peak at day 15 after CLP. Moreover, sepsis-surviving mice showed a significant increase in tumor burden than naive mice, which was correlated with an 
increase in splenic Tregs. 
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Interestingly, pharmacological inhibition of IDO with 1-metil-DL-triptofano in sepsis-surviving mice prevented the expansion of Tregs and reduced of tumor progression. This was 
associated with decreased frequency of MDSC cells in spleen and increased IFN-γ+ CD8+ T cells in draining lymph nodes of tumor-bearing mice.
Conclusion: our results suggest that IDO plays a critical role in the establishment of sepsis-induced immunosuppression. Financial support: FAPESP.

P.B.31.07
Comparative studies of different cryopreservation methods for thymus stromal cells derived from human thymus

N. Grabchenko1, N. Korotkevich1, O. Karpachova1, V. Glinka1, V. Sulyma1, I. Aksyonova2,1, B. Todurov2,1, V. Shichkin1; 
1Research Centre of Immunology and Biomedical Technologies, Open International University of Human Development “Ukraine”, Kyiv, Ukraine, 2Institute of Heart, Ministry of Health of 
Ukraine, Kyiv, Ukraine.

Introduction: The goal of our investigation is to prepare the ground for future pre-clinical work and clinical trials through the development and validation of standardized reproducible 
protocols for isolation, cryopreservation and quality control of ex vivo human thymus tissue and in vitro propagated thymic stromal-epithelial cell lines.
Materials and Methods: Thymus sampling was performed under aseptic conditions after receipt of Informed consent from the parents. We have tested eight different 
cryopreservation compositions for thymus samples to develop the validated and reproducible protocols. The focus of the investigation was on the development of freezing - thawing 
procedures for thymic tissue and primary cultures of thymic stromal-epithelial cells. Collection of human thymus samples, their transportation, and trial of different freezing 
protocols, survival and cell growth efficacy after thawing were examined.
Results: The freezing of thymus tissue fragments provides the highest rate of thymic cells survival. We have found that more efficient was the freezing with medium which contained 
Dextran-40 or Hydroxyethyl starch. These compositions were optimal for keeping of the ability of thymic stromal-epithelial cells to form a monolayer and cells recovery.
Conclusions: These data can be used in industrial practice where the use of serum presents a safety hazard as well as a source of unwanted contamination for the clinical applications.

P.B.31.08
Genetic variation in CCR5 correlate with CD4+ T cell recovery in Omani AIDS patients on combined antiretroviral therapy

A. A. Al-Jabri, S. H. Al-Mahruqi; 
Sultan Qaboos University, Muscat, Oman.

Background: Around 15 to 30% of AIDS patients fail to recover their CD4+ T cell levels following successful combined antiretroviral therapy (cART). Genetic variation in CCR5 has been 
associated with differences in susceptibility to infection as well as disease progression but less is known about the effect of these polymorphisms during cART.
Objectives: To investigate the presence of correlation between CCR5 haplotypes and the degree of CD4+ T cell recovery among AIDS patients on cART.
Methods: 71 AIDS patients and 115 Omani healthy adults were investigated. CCR5 haplotypes were constructed using DnaSP v5 and POPTREE software was used to generate the 
phylogenetic tree. SPSS v 20 was used for data analysis.
Results: Eleven human haplogroups (HH) were constructed, four of which were common: HHC (46%), HHE (20%), HHA (14%) and HHF*2 (12%). AIDS patients were grouped based on 
their average CD4+ T cell count and viral load levels into three different groups: immunological responders (IR), immunological non-responders (INR) and viremic group. Only average 
CD4+ T cell count was significantly higher among IR compared to INR (P = 0.005). The carriers of the HHC allele had significantly high average CD4+ T cell and CD8+ T cell counts (P = 
0.022 and 0.045 respectively), compared to individuals who do not carry the HHC allele.
Conclusion: Our findings demonstrate that genetic variation in CCR5 is an important determinant of CD4 T cell recovery among AIDS patients on cART and suggests a possible 
protective role played by this allele in HIV-1 disease course.

P.B.31.09
Dendritic cell infection by complement-opsonized HIV is associated with an aberrant type I IFN response

M. Steger1, W. Posch1, U. Knackmuß1, M. Blatzer1, A. Moris2, C. Lass-Flörl1, O. T. Keppler3, D. Wilflingseder1; 
1Division of Hygiene and Medical Mikrobiology, Innsbruck, Austria, 2INSERM UMRS-945, Infection and Immunity, Paris, France, 3Institute of Medical Virology, Frankfurt, Germany.

Introduction: DC infection by HIV-1 is connected with an elevated phosphorylation of ERK1/2 and PAK2 and has been associated with stimulation of viral replication (Lee et al., 
2013). Therefore we investigated the infection of dendritic cells (DCs) with non- (HIV) and complement-opsonized HIV (HIV-C) and Vpx-carrying opsonized and non-opsonized HIV-1 
(HIV*Vpx, HIV*Vpx-C). Additionally, we focused on type I interferon, which are critical for triggering antiviral immune responses in DCs.
Materials and Methods: Infection kinetics were performed by co-incubating DCs with the virus preparations and productive infection of DCs was detected by p24 ELISA. ERK1/2, 
PAK2, STAT1 and NFkB phosphorylation were detected by immunoblotting, and additionally IFNB transcription levels were quantified by real-time PCR. Furthermore, DCs were 
incubated with labeled antibodies and analyzed by confocal microscopy.
Results: Here we show a higher infection of dendritic cells with C-opsonized HIV independent on Vpx incorporation. Immunoblot data revealed a higher phosphorylation of PAK2 and 
especially ERK2 in DCs loaded with C-opsonized HIV and HIV*Vpx. Further analyses showed STAT1 activation only in HIV-C and HIV*Vpx-C infected DCs, therefore assuming a higher 
antiviral potential of DCs. This was confirmed due to measuring higher IRF3, NFκB and IFNB1 induction in HIV-C and HIV*Vpx-C.
Conclusion: Our data demonstrate that complement coating of HIV-1 strongly influences cellular fate and routes of the virus in DCs compared to non-opsonized HIV and this different 
processing of HIV-C efficiently signaled the viral presence and antiviral immune potential of DCs.

P.B.31.10
HIV infection impairs bone marrow environment blunting Hematopoietic Progenitor Cells differentiation toward T cells and immune reconstitution

V. Bordoni, D. Viola, M. Bibas, A. Sacchi, C. Agrati, E. Cimini, R. Casetti, N. Tumino, A. Amendola, F. Martini; 
INMI L.Spallanzani, Rome, Italy.

Introduction: During HIV disease, immunological failure despite virologic success after antiretroviral treatment is associated with persistent damage to the lymphopoietic system and/
or to lymphopoiesis exhaustion. Proinflammatory cytokines may also contribute to affect Hematopoietic Progenitor Cells (HPC) function. These findings highlight the importance of 
primary hematopoietic resources in HIV pathogenesis.
Materials and methods: CD34+-HPC were isolated from bone marrow (BM-HPC) of 7 HIV-patients, [3 naïve viremic and 4 ART-treated non-viremic patients] presenting low CD4 count. 
BM-HPC were co-cultured until 2-3 weeks on OP9-DL1 feeder cells, allowing to analyze T-cells differentiation. The frequency of circulating HPC and the level of proinflammatory 
cytokines were also investigated.
Results: CD4 cell count median was 245/ul (IQR: 135-316) and 162/ul (IQR: 53-544) for naïve and ART treated patients, respectively. The frequency of total HPC and of lymphoid-HPC 
was significantly lower in BM of viremic in respect to non-viremic HIV patients. Our results indicate that the capability of BM-HPC to differentiate toward CD4 and CD8 T cells was 
impaired in viremic in respect to non-viremic patients. Moreover, the level of proinflammatory cytokines released by HPC isolated from HIV viremic was higher in respect to those 
from non-viremic patients. It is interesting to note, no active replication was detected in BM-CD34+ HPC cultures.
Conclusions: Our results suggest that an altered bone marrow environment in HIV-infected patients impairs HPC differentiation toward T cells. This damage can be only partially 
reversed with antiretroviral therapy, contributing to the defective immune reconstitution.

P.B.31.11
Distinct subsets of central memory CD4+ T cells are differential altered by HIV infection: Implications for homeostasis

D. Würsch1, D. Romero-Rodríguez1, J. Zúñiga1, S. Pérez-Patrigeon2, G. Olvera-Garcia1, E. Espinosa1; 
1Instituto Nacional de Enfermedades Respiratorias Ismael Cosio Villegas, Distrito Federal, Mexico, 2Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubiran, Distrito Federal, 
Mexico.

Disruption of the regenerative capacity of central memory CD4+ T cells (TCM) in HIV infection is not well understood. The increase T cell activation has been a consistent disease 
progression marker, and could be involved in indirect mechanisms causing CD4+ T cell depletion.
we determined the frequencies of functionally distinct subsets of TCM cells (according to CXCR5, CXCR3 and CCR4 expression) in blood from HIV+ patients and controls, and 
determined the correlation of circulating CD4+ T cell counts with the frequency of TCM subsets expressing Ki67 (cycling marker) and CD38 (activation marker), using a cluster-based 
multivariate analysis. We determined their cycle entry upon polyclonal TCR-mediated stimulation.
Most patients’ TCM subsets had significantly increased frequencies of CD38+Ki67- cells and CD38+Ki67+ cells compared with controls. A cluster integrating %CD38+Ki67- and 
%CD38+Ki67+ among the CXCR5-CXCR3-CCR4+ TCM subset was correlated with circulating CD4+ T counts. The proportion of CXCR5+ subset from HIV+ patients was decreased and 
correlated negatively with their %CD38+Ki67-. The frequency of the CXCR5-CXCR3-CCR4- subset tended to be increased and had an impaired response to TCR-mediated polyclonal 
stimulation.



471Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ed

ne
sd

ay

The homeostatic functions of TCM cells may be disrupted by differential alterations of distinct subsets. Activation may lower the lifespan of the CXCR5-CXCR3-CCR4+ subset, and may 
render it more susceptible to HIV infection. The lowered % of CXCR5+CXCR3-CCR4- TCM would decrease self-renewal capacity. CXCR5-CXCR3-CCR4- TCM cells’ decreased response 
would make them less able to supply mucosal sites with TEM cells. Previously described subsets are relevant to understand HIV disease pathogenesis.
Funded by grant CONACyT-FOSISS-2009-114484

P.B.31.12
HIV microarray for multiplexed antibody profiling

D. Gallerano1, E. Wollmann1, C. Lupinek1, T. Schlederer2, D. Ebner2, C. Harwanegg2, K. Niespodziana1, K. Schmetterer3, W. Pickl4, E. Puchhammer-Stoeckl5, E. Sibanda6, R. Valenta1; 
1Div. Immunopathology, Inst. of Pathophysiology and Allergy Research, MUW, Vienna, Austria, 2Phadia Austria GmbH, Part of Thermo Fisher Scientific ImmunoDiagnostics, Vienna, Austria, 
3Institute of Laboratory Medicine, MUW, Vienna, Austria, 4Institute of Immunology, MUW, Vienna, Austria, 5Institute of Virology, MUW, Vienna, Austria, 6Asthma, Allergy and Immune 
Dysfunction Clinic, Parirenyatwa University Teaching Hospital, Harare, Zimbabwe.

Introduction: HIV-infections still represent a major global health threat and affect over 30 million individuals worldwide.
Materials and Methods: We used the microarray technology to develop chips containing a comprehensive set of proteins and peptides covering the proteome of HIV-1 clade C, which 
is the HIV-1 subtype that causes the majority of global infections.
Results: We demonstrate that the HIV microarray allows simultaneous, sensitive and specific detection of antibody responses for the major immunoglobulin classes (IgG, IgA, IgM, 
IgE) and subclasses (IgG1-4) with minute amounts of serum samples towards a large number of HIV antigens and peptides. Furthermore, we show that the HIV chip can be used for 
the monitoring of antibody responses during the course of the disease and during treatment.
Conclusion: The HIV microarray should be useful to study antibody responses to multiple HIV antigens and epitopes in HIV-infected patients to explore pathomechanisms of the 
disease, for diagnosis and for monitoring of treatment and of vaccine trials.

P.B.31.13
Recognition of multiple PTE Gag peptides variants by HIV-1 Infected Indian Individuals

N. Negi, B. Das, M. Vajpayee; 
All India Institute of Medical Sciences, New Dlehi, India.

Introduction: Major obstacle for the design of a globally efficacious vaccine is the enormous genetic diversity of HIV-1 worldwide. Thus, identification of a vaccine immunogen against 
this dynamic population of HIV that can recognize and cross react with multiple epitope variants within and outside the subtype is crucial for the development of an HIV vaccine.
Materials and Methods: A set of 320 Potential T cell epitopes (PTE) Gag peptides were used to measure the cross reactivity of immune response to variant peptides. IFN-γ ELISpot 
assay was used to characterise HIV-1 PTE Gag-specific T-cell immune responses in 34 study subjects. Results were analyzed using “Deconvolute This” software.
Results: Recognition of multiple epitope variants was highest for p24 Gag (71%), followed by p-15 (67%) and p17 (63%). Within Gag p-24 region, no variants were recognized for 48 
peptides out of 76 total peptides targeted while 29 peptides were categorized in 13 different groups with at least two variants. Similarly in the p-17 HIV-1 Gag region, out of the 51 
peptides targeted, 32 peptides were found to have the unique sequences against which no variants were detected while 8 groups included 19 peptides with multiple variants. Lastly, 
30 peptides without any variants were targeted in p-15 region with seven groups having 16 peptides with multiple variants.
Conclusion: The study revealed that HIV-1 infected individuals from India are capable of recognising multiple variants of Gag epitopes. PTE peptides are potential candidates for HIV-1 
vaccine immunogen design.

P.B.31.14
HIV-2+ individuals feature preserved gut homeostasis despite evidence of mucosal viral replication

S. M. Fernandes1,2, A. R. Pires1, P. Matoso1, C. Ferreira2, A. E. Sousa1, R. B. Foxall1; 
1Instituto de Medicina Molecular-Edifico Egas Moniz, Lisbon, Portugal, 2Hospital Santa Maria, Centro Hospitalar Lisboa Norte, Lisbon, Portugal.

HIV-1-associated gut mucosal disruption is considered a major determinant of the pan-immune activation underlying HIV/AIDS immunopathogenesis. HIV-2 infection is also 
associated with a heightened state of immune activation, but features a slower rate of CD4 T-cell decline than HIV-1 infection and low to undetectable plasma viremia.
Here we addressed, for the first time, the impact of HIV-2 infection on the gut mucosa via the comparative study of colon biopsies obtained from 13 chronically infected HIV-2+ 
individuals and 20 seronegative controls.
In agreement with previous data HIV-2+ individuals featured increased peripheral immune activation, despite undetectable plasma viremia.
However, we found evidence of ongoing mucosal viral replication, as measured by both immunohistochemistry and cell-associated viral DNA, and an increase in the frequency of 
mucosal CD8 T particularly those producing IFN-γ. Notwithstanding this, we found no evidence of mucosal CD4 T cell depletion, either in bulk CD4 T cells or key CD4 T-cell subsets. 
Additionally, the frequency of IL-22-producing innate lymphoid cells was similar in both cohorts.
Immunohistochemistry demonstrated a preservation of epithelial integrity in HIV-2+ individuals, and levels of the tight junction protein Zonula Occludens (ZO)-1 and transcriptional 
levels of antimicrobial peptides and mucins were also preserved.
Overall, our data show for the first time that HIV-2 infection, despite evidence of mucosal viral replication, features a lack of CD4 depletion and disruption of gut homeostasis. 
Moreover, our findings support a multifactorial basis for persistent immune activation, a hallmark of HIV/AIDS pathogenesis, and emphasize the relevance of HIV-2 to understanding 
this process.

P.B.31.15
Impact of concomitant HCV infection on the impaired T cell immune response in cART naive HIV+ individuals

M. Alexandrova1, M. Muhtarova1, O. Angelova1, I. Elenkov2, N. Yancheva2, E. Golkocheva-Markova1, M. Nikolova1; 
1National Center of Infectious and Parasitic Diseases, Sofia, Bulgaria, 2Specialized Hospital for Active Treatment of Infectious and Parasitic Diseases “Professor Ivan Kirov”, Sofia, Bulgaria.

Introduction: Due to shared transmission routes, HCV co-infection is common in HIV+ individuals and significantly affects the clinical course, therapy response, and prognosis. 
Both chronic infections are characterized with inefficient T effector response in the presence of increased CD4FoxP3+ regulatory subset (Treg). We hypothesize that HCV impairs 
additionally the effector/regulatory T cell balance.
Materials and Methods: cART-naive mono-infected (HIV+,n=14) and co-infected (HIV+HCV+,n=14) patients (comparable CD4 AC and HIV VL) were studied in parallel. Quantitation 
of peripheral blood lymphocyte subsets and PHA-stimulated cytokine levels determination were performed using 8-color flow cytometry (BD FACS Canto), standard protocols and 
reagents (BD TRUCount, BD Quantibrite, CBA Human Th1/Th2 cytokine kit).
Results: Both groups were characterized by advanced differentiation (%CCR7-), and significant activation (mean CD38 ABC) of CD4 and CD8 T, combined with increased share of Treg 
an decreased Th1 cytokine response, as compared to HIV, HCV negative controls. HIV/HCV co-infection was distinguished from HIV mono-infection by further CD4 T activation (mean 
CD38 ABC 5291 vs.3363); significant exhaustion of IFNg production (mean pg/ml 202 vs.1190, p<0.01) and important increase of CD39+Treg (mean% from CD4 4.1 vs. 2.3, p<0.05). 
Noteworthy, those were mostly FoxP3loCD45RA- with decreased inhibitory efficiency (mean % from Treg 72vs.39 for HIV, p<0.05)
Conclusions: The additional immune activation mediated by HCV accelerates the differentiation and turn-over rate of Treg and reduces their efficiency in the settings of HIV/HCV co-
infection. This may enhance the exhaustion of viral-specific Tcell responses while increasing the risk of extensive immune inflammation and liver damage.

P.B.31.16
Complement-opsonized HIV-1 beats SAMHD1 in dendritic cells

W. Posch1, M. Steger1, U. Knackmuss1, M. Blatzer1, A. Moris2, C. Lass-Flörl1, O. T. Keppler3, D. Wilflingseder1; 
1Medical University of Innsbruck, Innsbruck, Austria, 2INSERM, Paris, France, 3University of Frankfurt, Frankfurt, Germany.

Introduction: Dendritic cells (DCs) express intrinsic cellular defense mechanisms to specifically inhibit HIV-1 replication. HIV-1 evolved strategies to counteract APOBEC3G or BST2, 
but not SAMHD1 restriction. Thus, DCs are productively infected only at very low levels with HIV-1 and this non-permissiveness of DCs is suggested to go along with viral evasion.
Materials and Methods: To evaluate the impact of opsonization on DCs, infection kinetics of differentially opsonized HIV-1 wildtype or Vpx-carrying preparations were performed 
using p24 ELISA, flow cytometry and confocal laser scanning microscopy. SAMHD1 expression and phosphorylation were detected by immunoblot. Lastly, IFN-γ secretion from HIV-
specific CD4+ T cell and CTL clones co-cultured with differentially loaded DCs was measured.
Results: We now illustrate that not only Vpx-carrying HIV-1 overcomes restriction mediated by SAMHD1, but also complement-opsonized HIV-1 (HIV-C) efficiently bypasses this 
restriction and productively infects DCs. DC infection by HIV-C was additionally associated with an elevated phosphorylation of SAMHD1, a higher maturation and co-stimulatory 
potential, as well as a stronger induction of cellular immune responses.
Conclusions: Collectively, our data indicate that complement-opsonization of HIV-1 makes DCs permissive for infection and significantly boosts their protective cellular immune 
responses. This newly described way of DC modulation by complement might be exploited to find novel therapeutic targets promoting DC immune functions against HIV.
Funding: The authors are supported by the Austrian Science Fund (P24598 to DW, P25389 to WP).
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P.B.31.17
HIV-infection accentuates phenotype and polyfunctional alterations in monocytes of cART-treated patients independently of age

R. S. de Pablo-Bernal1, J. Cañizares2, M. I. Galvá2, R. Ramos2, S. Ferrando-Martínez3, M. B. Rafii-El-Idrissi1, Y. M. Pacheco1, E. Ruiz-Mateos1, M. Leal1; 
1Biomedicine Institute of Seville, Seville, Spain, 2Heliopolis Nursing Home, Seville, Spain, 3Vaccine Research Center NIAID NIH, Bethesda, MD, United States.

Introduction: HIV-infected patients on cART show higher prevalence of chronic age-related or non-AIDS events that are associated to higher plasmatic and cellular levels of monocyte 
activation markers. However, whether monocyte activation phenotype and functionality are altered as a result of an acceleration of the aging process in HIV-infection or these 
alterations are because of and specific of HIV-infection remain to be determined.
Materials and Methods: We assayed the activation phenotype, the ex-vivo and in-vitro responsiveness to TLR-4,2,7 agonists of classical, intermediate and non-classical monocytes, 
assessing the percentage of cells that expressed intracellular: IL1-alpha, IL1-beta, IL-6, IL-8, TNF-alpha and IL-10, of HIV-infected patients on cART (n=20, cART+), compared to two 
groups of uninfected controls: 1) age matched ( n=20, Young); 2) over 65 year old (n=20, Elderly). We also analyze the polyfunctionality of monocytes.
Results: We found HIV+ showed higher expression of CD49d, CD62L and CD163 in the classical subset compared the young (p<0.001, p=0.003, p<0.001) and the elderly group (p<0.001, 
p=0.038, p<0.001). Regarding functionality, ex-vivo, cART showed higher percentage of classical monocytes expressing IL-6 and IL-10 when comparing young and elderly control 
groups (p=0.001, p<0.001). In-vitro, the percentage of cells with multiple cytokines expression in cART group was higher comparing the young and the elderly group.
Conclusion: chronic phenotype and inflammatory alterations associated to monocytes in HIV-infection are maintained at a different level from those of aging. The persistent 
monocyte dysfunction may be a mechanism that not only accelerates but also accentuate the development of inflammatory illnesses in HIV-infected patients.

P.B.31.18
TLR8 regulation of LILRA3 in monocytes is abrogated in human immunodeficiency virus infection and correlates to CD4 counts and virus loads

H. Low1, G. Ahrenstorf1, P. Claudia2, N. Habermann1, K. Schughart2, D. Ordóñez1, R. Stripecke1, E. Wilk2, T. Witte1; 
1Hannover Medical School, Hannover, Germany, 2Helmholtz Centre for Infection Research, Braunschweig, Germany.

LILRA3 is an immunostimulatory molecule, conditionally inducing proliferation of cytotoxic cells. The deletion allele of LILRA3 is a risk factor for HIV. In this study, we wanted to 
analyze the regulation of LILRA3 and its significance in the context of HIV infection. Using TLR agonists as a surrogate for infection, we determined that ssRNA40, a TLR8 agonist, is 
a potent inducer of LILRA3. We studied this phenomenon in healthy controls, HIV treated and untreated patients and we observed that the potent induction of LILRA3 by ssRNA40 is 
abrogated in HIV. LILRA3 heterozygotes express less LILRA3 than homozygotes. We also made a comparison to the TLR4 induction of LILRA3 and studied the relationship between 
TLR8 vs TLR4 mediated LILRA3 and HIV disease parameters. LPS induces less LILRA3 than ssRNA40 among healthy controls, but not HIV patients. LILRA3 induction correlated to 
virus load and CD4 counts in untreated patients. Recombinant LILRA3 can induce a host of proinflammatory genes which include IL-6 and IL-1α, as well as alter the expression of MHC 
and costimulatory molecules in monocytes and B-cells. Our experiments point towards a beneficial role for LILRA3 in virus infections, especially in ssRNA viruses, like HIV, that engage 
TLR8. However, the beneficial role of LILRA3 is abrogated during a HIV infection. We believe that there is a potential for exploring the use of LILRA3 in the treatment of virus infection.

P.B.31.19
The presence of uncontrolled viral load in HIV-infected patients produces a marked impairment in the number, phenotype and suppressive capacity of Treg cells

J. Lopez-Abente1, D. Jaramillo-Ruiz2, M. Martinez-Bonet2, M. Leal3, Y. M. Pacheco3, M. Á. Muñoz-Fernández2, M. Pion1,2, R. Correa-Rocha1; 
1Laboratorio de Inmuno-regulación. Instituto de Investigación Sanitaria Gregorio Marañón (IISGM), Madrid, Spain, 2Laboratorio de Inmunobiología Molecular. Hospital General Universitario 
Gregorio Marañón and Insitituto de Investigación Sanitaria Gregorio Marañón (IISGM), Madrid, Spain, 3Laboratorio de Inmunovirología, Hospital Universitario Virgen del Rocío and Instituto 
de Biomedicina de Sevilla (IBIS), Sevilla, Spain.

Introduction: Regulatory T cells (Treg) play an important role in infections by modulating host immune responses and avoiding over-reactive immunity. Immune hyperactivation 
associated with HIV infection leads to a marked erosion and deregulation of the immune system, and by that, the suppressive function of Treg in HIV-infected patients is critical 
because of their implication on preventing this hyperactivation. We have recently published that HIV-1 directly infects Treg and downregulates Foxp3 expression, impairing their 
suppressive capacity. However, little is known about the effect of the viremia in the phenotype and functionality of Treg in HIV-infected patients.
Methods: HIV-infected patients with uncontrolled viral load (>1000 cp/ml; n= 13), or undetectable viremia (<50 cp/ml; n= 20), and a control group of healthy subjects (n=15) were 
enrolled. Extensive analysis of different immune subsets, including Treg, methylation profile of FOXP3 gene, and suppressive capacity of Treg were studied.
Results: HIV-infected patients, notably patients with uncontrolled viremia, have a marked deficit and impaired suppressive function of Treg, which correlates with increased values of 
immune activation. We also demonstrated that, the balance between Treg and effector cells is broken in HIV-infected patients. This imbalance is due to a direct effect of the virus in 
the homeostatic mechanisms that regulate the number of Treg, since HIV induces a downregulation of the IL-2 receptor (CD25) in Treg cells.
Conclusions: Our findings provide crucial data for the better understanding of Treg role in HIV infection, and establish the molecular basis of Treg impairment in HIV-infected patients 
reported by numerous authors.

P.B.31.20
Potential role of mucosal vaccination against bacterial respiratory infections in patients with immunodeficiency

J. Carbone, M. Arraya, E. Sarmiento, E. Fernandez-Cruz; 
Hospital General Universitario Gregorio Marañon. Immunology Department, Madrid, Spain.

Immune responses are decreased in primary antibody deficiency patients (PAD) and transplant recipients. There is a lack of information about the potential role of mucosal 
immunization in these settings. Mucosal vaccination could offer advantages to conventional systemic vaccination including potential protection at the airway surface. Sublingual 
vaccines against bacterial respiratory pathogens, such as Streptococcus pneumoniae, Haemophilus influenzae or Pseudomonas aeruginosa, might have a role in immunodeficiency 
patients, as these microorganisms are frequent and associated with high morbidity. Previous studies have suggested the efficacy of this therapeutic approach in immunocompetent 
patients. We aimed to evaluate the safety and efficacy of a sublingual polyvalent bacterial preparation in a selected case series of immunodeficiency individuals with refractory 
bacterial lower respiratory infections (Common variable immunodeficiency + lung transplantation, n=1; x-linked agammaglobulinemia with bronchiectasis, n=1; liver transplantation, 
n=1). Both PAD were on regular intravenous immunoglobulin infusions maintaining normal IgG levels. Preparation of the polyvalent bacterial vaccine (Bactek, Inmunotek, Spain) was 
guided by the results of bacterial cultures. The protocol was administered daily for 3 months. Mucosal vaccination was well tolerated and there were not adverse reactions. During 
a 6 months follow-up after the last administration of the vaccine we observed a decrease in the frequency of infectious episodes as compared with a similar period of time before 
initiation of therapy. There was no evidence of rejection episodes in transplant patients. Clinical trials are necessary in the future to evaluate safety and efficacy of this potential 
therapeutic approach in selected immunodeficiency patients.

P.B.31.22
Production of lentiviral particles for the in vivo analysis of sterilizing immunity provided by broadly neutralizing anti-HIV antibodies

V. Stab1, B. Tippler1, C. Stahl-Hennig2, K. Sure1, M. Storcksdieck genannt Bonsmann3, M. Tenbusch1, K. Überla4; 
1Ruhr University Bochum, Bochum, Germany, 2German Primate Center, Göttingen, Germany, 3University Duisburg-Essen, Essen, Germany, 4University Erlangen-Nürnberg, Erlangen, 
Germany.

Introduction: Passively administered neutralizing antibodies (NAbs) against HIV Env protect non-human primates from systemic infection with SHIV viruses. However, it is unknown, 
whether the NAbs prevent the initial infection in a very strict sense of sterilizing immunity or provide local containment of the incoming virus after a few infection cycles.
Materials and Methods: To discriminate between these two possibilities, we constructed an SIV proviral DNA with a direct repeat of 500bp in the SIV env sequence (SIVdup), separated 
by a stop codon blocking Env expression. Template switching during reverse transcription should restore the wild type env sequence.
Results: Indeed, in cells infected with HIV Env pseudotyped SIVdups the SIV env gene was repaired during the first infection cycle. Since HIV Env but not SIV Env is neutralized by the 
NAb PGT121, we generated SIVdup pseudotypes using SIV Env or SIV Env in combination with a fusion defective HIV Env. Entry of both pseudotypes was not inhibited by PGT121 in 
vitro. Additionally, to differentiate between pseudotypes after the initial infection, we introduced silent mutations into the gag gene of SIVdup. The sequencing of viral RNAs amplified 
from co-infected cultures over a 10 day period revealed a similar ratio of the three variants indicating that the mutations did not impair the replicative capacity of SIVdup.
Conclusions: To determine the efficacy of PGT121, simultaneous challenge of passively immunized macaques with differentially pseudotyped and tagged SIVdup variants should 
reveal any neutralizing and non-neutralizing activity of the transferred antibodies during the initial infection event.
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P.B.32 Diseases - Inflammation - Part 3

P.B.32.01
The impact of fibrinogen carbamylation on blood coagulation in inflammatory diseases

V. Binder1, C. Scavenius2, E. Spriet3, A. Nyhaug3, A. Hellvard1, B. Bergum1, C. Koro1, P. Mydel1; 
1Department of Clinical Science, University of Bergen, Bergen, Norway, 2Department of Molecular Biology and Genetics, Aarhus University, Aarhus, Denmark, 3Department of Biomedicine, 
University of Bergen, Bergen, Norway.

Introduction: The body responds to injury with a temporary inflammatory reaction that remains persistent in certain diseases including chronic kidney disease and rheumatoid 
arthritis. Interestingly, these pathological conditions are associated with a pro-thrombotic tendency.
Conversion of lysine to homocitrulline (carbamylation) is a post-translational modification that occurs in the inflammatory milieu. Carbamylated proteins have been detected both in 
chronic kidney disease and rheumatoid arthritis.
We hypothesize that carbamylation has an impact on fibrinogen processing and contributes to the pro-thrombotic state observed in various inflammatory diseases. Moreover, we 
believe that the cleavage peptides from carbamylated fibrinogen differ from their unmodified counterparts regarding their inflammatory potential.
Methods: Modification patterns of fibrinogen were defined by mass spectrometry. Clot formation was measured based on turbidity changes, while scanning electron microscopy was 
used to visualize structural features of the fibrin clots. Cytokine release in response to the fibrinopeptides was tested in cell culture and quantified by ELISA.
Results: Our experiments show that carbamylation has no impact on fibrinogen cleavage, but affects fibrin polymerization and clot structure. Moreover, treatment of epithelial cells 
with FCPs from carbamylated fibrinogen resulted in higher cytokine secretion compared to the control suggesting that carbamylation increases the FCPs-mediated inflammatory 
response.
Conclusion: Fibrinogen carbamylation seems to be linked to aberrant blood clot formation in chronic inflammatory diseases. The present project aims at identifying correlations 
between disease specific carbamylation patterns of fibrinogen and malfunction of the coagulation cascade. The use of these modifications as biomarkers could help to identify 
patients at increased risk for thrombosis.

P.B.32.02
Effects of chronic fluoride exposure on the CGRP myenteric varicosities of the small intestine

C. S. Melo1, S. R. Souza2, A. D. Heubel1, I. Zignani2, J. P. Martins2, J. N. Zanoni2, M. A. Buzalaf1; 
1University of Sao Paulo, Bauru-SP, Brazil, 2State University of Maringa, Maringa-PR, Brazil.

Introduction: The calcitonin gene-related peptide (CGRP) is a neuropeptide expressed in the Enteric Nervous System (ENS), influencing intestinal motility and regulating inflammation 
in the gastrointestinal tract (GIT), especially as anti-inflammatory molecule, inhibiting edema caused by inflammatory mediators. Although the GIT is the main rout of fluoride (F) 
exposure, there is no information about F effects on enteric neurons, even with the report of intestinal symptomatology as result of excessive F intake. Therefore, we decide to 
evaluate the effects of a chronic F exposure on CGRP neurons, through the morphological analysis of their varicosities, which are the axonal portion that concentrates CGRP.
Material and methods: 18 male rats (Rattus norvegicus) were divided into 3 groups: 0 (Control), 10, and 50 ppm F. The small intestine (duodenum, jejunum, and ileum) was collected, 
and processed for immunohistochemical technique for the CGRP identification. Morphometric analyses were carried out in 2400 myenteric varicosities per group. The groups were 
compared by Tukey’s t-test (p< 5%).
Results: The duodenum presented a statistically significant increase in the mean area values for the 10 ppm F, and a decrease for the 50 pppm F group in relation to the control group. 
The ileum presented a significant increase for the 10 and 50 ppm F groups.
Conclusion: The doses of 10 and 50 ppm F can alter the morphology of CGRP myenteric varicosities, which can be due to an attempt to control the intestinal motility altered by F 
ingestion, or an anti-inflammatory effect against F toxicity.
Fapesp grant (Process 2011/10233-7).

P.B.32.03
Galectin-3 deletion attenuates inflammation and IL-33 dependent fibrosis in mouse model of nonalcoholic steatohepatitis

I. Jeftic, N. Jovicic, J. Pantic, N. Arsenijevic, M. L. Lukic, N. Pejnovic; 
Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, Kragujevac, Serbia.

Introduction: The importance of Galectin-3 (Gal-3) in obesity-associated liver pathology is incompletely defined.
Material and methods: Gal-3-deficient (LGALS3-/-) and wild-type (WT) C57Bl/6 male mice were placed on obesogenic high-fat diet (HFD, 60% kcal fat) for 12 and 24 weeks and 
metabolic, gene expression, histological and immunophenotypical analyses in liver, peripheral blood and bone marrow cells were performed.
Results: Compared to WT mice, HFD-fed LGALS3-/- mice developed, in addition to increased visceral adiposity and diabetes, marked liver steatosis which was accompanied with 
higher expression of hepatic PPAR-γ, Cd36, Abca-1 and FAS. However, hepatocellular damage, inflammation and fibrosis were more extensive in WT mice which had elevated number 
of mature myeloid dendritic cells, proinflammatory CD11b+Ly6Chi monocytes/macrophages in liver, peripheral blood and bone marrow, and increased hepatic CCL2, F4/80, CD11c, 
TLR4, CD14, NLRP3 inflammasome, IL-1β and NADPH-oxidase enzymes mRNA expression. HFD-fed WT mice had higher number of hepatocytes that strongly expressed IL-33 and 
hepatic CD11b+IL-13+ cells, increased levels of IL-33 and IL-13 and upregulated IL-33, ST2 and IL-13 mRNA in liver compared to LGALS3-/- mice. Additionaly, IL-33 failed to induce ST2 
upregulation and IL-13 production by LGALS3-/- peritoneal macrophages in vitro. In vivo administration of IL-33 enhanced liver fibrosis in HFD-fed mice in both genotypes, albeit to a 
significantly lower extent in LGALS3-/- mice which was associated with less numerous hepatic IL-13 expressing CD11b+ cells.
Conclusion: We provide evidence that Gal-3 attenuates steatosis, but promotes liver injury, inflammation and IL-33 dependent liver fibrosis.
Supported by Serbian Ministry of Science grants 175071 and 175069.

P.B.32.04
Inhibition of epidermal growth factor receptor tyrosine kinase by erlotinib prevents sclerodermatous graft versus host disease in a mouse model

F. Morin1,2, N. Kavian1,2, W. Marut1, C. Chéreau1, O. Cerles1, P. Grange1, B. Weill1,2, C. Nicco1, F. Batteux1,2; 
1Institut Cochin, Paris, France, 2Laboratoire d’immunologie - Hôpital Cochin, Paris, France.

Introduction: Chronic graft-versus-host disease (GVHD) follows allogeneic hematopoietic stem cell transplantation. It results from alloreactive processes induced by minor MHC 
incompatibilities leading to the activation of CD4 T cells and the development of fibrosis and inflammation of the skin and visceral organs and autoimmunity that resemble systemic 
sclerosis. EGFR, a ubiquitous cell receptor deeply involved in cell proliferation, differentiation, and motility, has recently been implicated in autoimmune and fibrotic diseases. We 
tested whether Erlotinib, an EGFR tyrosine kinase inhibitor can prevent clinical and biological features of sclerodermatous GVHD.
Materials and methods: Sclerodermatous GVHD was induced in BALB/c mice by B10.D2 bone marrow and spleen cell transplantation. Mice were treated per os 5 days a week for 4 
weeks with Erlotinib (50mg/kg/day) beginning on day 7 post-transplantation. Disease severity score, skin thickness, histological and immunological analysis were assessed after bone 
marrow transplantation.
Results: Transplanted mice displayed severe clinical symptoms including alopecia, fibrosis of the skin and visceral organs, vasculitis, and diarrhea. The symptoms were reversed in 
mice treated with Erlotinib. These beneficial effects were mediated by the decreased production of effector memory CD4+ T cells and the reduction of T cell infiltration of the skin and 
visceral organs along with a decrease in IFNγ and IL-13 production and autoimmune B cell activation.
Conclusions: The improvement provided by Erlotinib in the mouse model of sclerodermatous GVHD supplies a rationale for the evaluation of Erlotinib in the management of patients 
affected by chronic GVHD.

P.B.32.05
Epidemiology of hepatitis B,C and HIV in pregnant women of a secondary care hospital in Greece

P. Karapavlidou, A. Hasiou, O. Sotiriou; 
Immunology department, general hospital, Kastoria, Greece.

The purpose of our study was to summarize information on the epidemiology of hepatitis B (HBV), hepatitis C (HCV) and HIV in pregnant outpatient women of a secondary care 
hospital in Greece.
Methods: During a period of 9 months, 96 women were included in the study, 17 (17.70%) of which were Albanians. Blood was collected during the first trimester of pregnancy. The 
samples were analyzed for HBV (HBsAg, HBeAg, anti-HBs, anti-HBc and anti-HBe)., HCV and HIV. Blood analyses were performed in the Roche Elecsys 2010 and in Abbott Axcym 
immunoenzymic analyzer.
Results: Αmong 96 women: 1 (1.04%) woman from Albania was determined to be chronic HBsAg carrier.
14 samples were further analyzed for HBeAg, anti-HBs, anti-HBc and anti-HBe. 8 women (7 Greek and 1 Albanian) have been vaccinated (anti-HBs(+), anti-HBc(-) and anti-HBe(-)).
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All women were HCV and HIV serum negative.
Conclusion: All pregnant women from Greece were HBsAg(-) and 50% of them have been vaccinated.5.8% of albanian women were chronic HBsAg carrier. None of pregnant women 
was HCV and HIV serum positive.

P.B.32.06
Increased anti-Hsp72 autoantibodies in bronchoalveolar lavage fluid of idiopathic pulmonary fibrosis patients correlates with better prognosis

R. Mills, A. Mathur, L. Nicol, W. Wallace, S. Howie, N. Hirani; 
Edinburgh University, Edinburgh, United Kingdom.

Idiopathic Pulmonary Fibrosis (IPF) is a poorly understood interstitial lung disease. IPF is characterised by loss of parenchyma due to chronic structural tissue destruction and 
remodelling. Collagen deposition leads to obstructed airways which significantly reduces the gas exchange capacity of the lungs. We have previously demonstrated detectable 
autoantibodies to an unidentified 70kDa sized protein in patient serum (Wallace et al.1994). Since that initial discovery, the presence of IgG autoantibodies against Heat Shock Protein 
72 (Hsp72) in serum has been correlated with a poorer patient prognosis (Kahloon et al, 2012).
Our aim was to screen for Hsp72 and anti-Hsp72 antibodies in the serum and brochoalveolar lavage fluid (BALf) of IPF patients. We found significantly higher concentration of Hsp72 
in the serum of patients compared to controls (p=<0.0001) with no difference in the BALf (p=0.0577). We developed an ELISA to detect anti-Hsp72 antibodies using patient sera, and 
with this ELISA we found no significant difference in anti-Hsp72 antibodies in patient sera compared to controls (p=0.8286). However, we found a significantly higher concentration of 
anti-Hsp72 antibodies in the BALf of patients compared to controls (p=<0.0001), with a significant difference between progressors and non progressors in patients (p=0.0080).
In summary our data does not confirm the observation that detectable anti-Hsp72 antibodies in the serum correlate with a poorer prognosis (Kahloon et al, 2012), but suggests a 
possible role in predicting outcome by measurement in the BALf. In addition our data highlight that dysregulation of Hsp72 may be involved in the pathogenesis of IPF.

P.B.32.07
Profiling Autoantibodies in COPD using Antigen Microarrays

R. A. Shindi; 
Nottingham University, Nottingham, United Kingdom.

Chronic obstructive pulmonary disease (COPD) comprises of two pathologies; chronic bronchitis and emphysema; both of which can lead to airflow obstruction. COPD is the third 
leading cause of mortality in the world. In recent studies, high levels of circulating autoantibodies have been detected in patients with COPD, suggesting that this lung disorder may 
have an autoimmune component.
In this study we aim to develop an antigen microarrays for profiling autoantibodies in the serum of patients with COPD, as a diagnostic tool at the early stage of the disease.
To achieve the project aim, we have developed an antigen microarrays. Before applying this technique, quality control experiments have been performed, including examining 
different slide surfaces, selecting the optimal blocking buffers and amplifying the signal intensities. In addition, a series of validations were conducted to show it is both accurate and 
reproducible.
We show that combinations of amine or epoxy modified glass surfaces, each with specific blocking buffers, were suitable for antigen analysis. The preference is the Amino-modified 
slide chemistries that gave the highest signal intensities and lowest background. In addition to the signal intensities the morphology of the spots was even (circular and regular) across 
the whole print, when an amplified fluorescent dye-reporter was used for detection.
Protein microarray techniques have pivotal future roles in diagnosis of COPD as well as new options of therapy in the disease. The optimized procedure will now be applied to samples 
of COPD patients and healthy controls.

P.B.32.08
Restoration of extracellular bicarbonate of Cystic fibrosis pulmonary epithelium modulates innate immunomodulatory pathways

R. Basu1, K. McCall1, F. Schwartz1, J. P. Clancy2, D. R. Straley1; 
1Ohio University HCOM, Athens, OH, United States, 2Cincinnati Children’s Hospital, Cincinnati, OH, United States.

Cystic fibrosis (CF) is the most common lethal genetic disease in caucasians, affecting 100,000 people worldwide, with a median survival of 37 years. A deficit of bicarbonate (HCO3-) 
secretion from CF secretory epithelium, due to a dysfunctional CF transmembrane conductance regulator (CFTR) protein, recently found to be responsible for extreme thickening 
of the mucus1, reduced ciliary clearance, and decreased antimicrobial activity2 in the lung, leads to chronic, lethal lung infections. The chronic inflammatory state preceding tissue 
degeneration is suspect secondary to this HCO3- deficit, via mechanisms of immunomodulation by the Toll-like receptor (TLR) signaling pathway3, leading to observed NF-KappaB 
hyperactivation4, production of the pro-inflammatory chemokines like IL8, and excessive recruitment of neutrophils (PMNs).
The CF pathologies of the baseline pulmonary epithelium inflammation with impaired response to infection, can be corrected with restoration of the physiologic HCO3- levels. Our 
experiments used Calu-3 and Calu-3 CFTR knock-out cell lines, under LPS challenge. We measured changes in the cellular immunomodulatory pathways via expression of TLR 1-5 with/
without LPS. Additionally, the TLR-pathway blocker C10 was added to a group. Each experiment was done three times.
Calu3-CFTR-KO cells had a higher baseline and LPS-stimulated TLR1, 3, and 4 levels compared to Calu3 control cells. 4 mM exogenous bicarbonate significantly reduced the levels of 
TLR2, 3, 4, and 5 in the Calu3-CFTR-KO cells, following LPS. 1 mM C10 reduced the levels of TLR 1, 2, 3, and 4 in Calu3-CFTR-KO cells, following LPS. 1 mM C10 effect of TLR inhibition 
was pronounced with 4-40 mM bicarbonate.

P.B.32.09
The effect of Ischemia-reperfusion injury on human proximal tubular epithelial cell phenotype

R. Kapoor, J. Kirby, N. Sheerin; 
Newcastle university, Newcastle Upon Tyne, United Kingdom.

Introduction: Ischemia-reperfusion injury (IRI) is one of the major causes of acute kidney injury (AKI) that is associated with increased morbidity and mortality. Acute insult leads to 
loss of renal function and potentially chronic kidney disease. Understanding the underlying pathways involved in IRI will identify therapeutic targets to prevent long-term fibrosis.
Materials and methods: Protein expression of HKC8 and HK2 (human proximal tubular epithelial cells) cells was assayed post treatment with H2O2 (hydrogen peroxide) and CoCl2 
(cobalt chloride) by western blot and immunofluorescence. Smad-promoter luciferase transfected HKC8 cells were treated with ALK-5 inhibitor followed by treatment with H2O2 and 
CoCl2 respectively.
Results: Mimicking ischemia with CoCl2 treatment induced a significant increase (p<0.01) in HIF-1α and α-SMA and a significant decrease (p<0.001) in E-cadherin expression post 72 
and 96 hrs. Protein studies post H2O2 treatment indicated significant increase (p<0.01) in α-SMA at 24, 48 and 72 hrs while a significant decrease in E-Cadherin post 72 hrs. H2O2 and 
CoCl2 increased luciferase activity in HKC8 cells transfected with smad3/luciferase reporter plasmid.
Conclusion: Inducing Ischemia and reperfusion conditions lead to overexpression of fibrotic marker α-SMA and a decrease in epithelial marker E-cadherin suggesting loss of epithelial 
cell phenotype in HKC8 and HK2 cells. This study provides new insights into TGF-β involvement in post AKI renal injury and may provide a basis for understanding the underlying 
molecular pathways.

P.B.32.10
The impact of KLF2/RelA imbalance on neutrophil apoptosis of neutrophilic asthma guinea pig model

L. Zhu, H. Li, J. Huang, A. Dai, D. Zeng, X. Hong, Y. Zhu, X. Lei; 
Hunan Geriatric Hospital, Chang sha city, China.

Objective:To observe the expression of KLF2 and RelA in the neutrophil of neutrophilic asthma guinea pigs, research the role of KLF2 and RelA in neutrophil apoptosis in neutrophilic 
asthma, provide new ideas for prevention and treatment of asthma.
Methods: Forty adult male guinea pigs were ramdomly divided into three groups: control group (A), neutrophilic asthma group (B), neutrophilic asthma treatment group (C). Flow 
cytometry was used to detect apoptosis rate of neutrophils,and RT-PCR was used to detect the expression of KLF2 and RelA mRNA in inflammatory cells of bronchoalveolar lavage 
fluid and blood neutrophils. Western blot was used to detect the protein expression levels of KLF2 and RelA in neutrophils of blood.
Result:(1) The total number of cells and the proportion of neutrophil of BALF in group B were higher than group A and group C(P<0.05).(2) The neutrophil apoptosis rate in group B was 
lower than group A (P <0.05), Group C was higher than group B (P<0.05) but still lower than group A.(3) The proportion of KLF2/RelA in BALF and blood neutrophils of group B in RNA 
and protein levels was decreased than group A and group C (P <0.05).(4) Neutrophils apoptosis rate was positively correlated with the KLF2/RELA protein ratio (r=0.8826,P<0.001).
Conclusion: The neutrophil apoptosis rate in neutrophilic asthma guinea pigs was reduced.The imbalance of KLF2/RelA may play an important role in the delay of neutrophil apoptosis 
in neutrophilic asthma,which may be a potential mechanism of the increased number of neutrophils.
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P.B.32.11
A successful safety trial of an attenuated visceral leishmaniasis vaccine in an endemic area

M. J. Namazi1,2, H. Daneshvar3; 
1Sabzevar university of medical sciences, Sabzevar, Iran, Islamic Republic of, 2University of Glasgow, Glasgow, United Kingdom, 3Kerman university of medical sciences, Kerman, Iran, 
Islamic Republic of.

A successful safety trial of a gentamicin-attenuated visceral leishmaniasis vaccine in an endemic area.
Leishmania infantum is an obligatory intracellular protozoan and causative of visceral leishmaniasis in human and dogs. Vaccine development in the reservoir host, the domestic dog, 
is a current research priority. The aim of this study was to conduct safety trial of gentamicin-attenuated L. infantum (L. infantum H-line) in dogs in the endemic area of Southeast Iran.
The household dogs were vaccinated subcutaneously with L. infantum H-line. The prospective incidence of natural infection by this vaccine was assessed during a two-year follow up 
period. The number of animals vaccinated and non-treated control groups was 70 and 50 respectively. The safety of the vaccine on the interruption of the endemic area transmission 
of the disease was assessed by monitoring the clinical signs and measuring the serum specific anti-Leishmania IgG. No clinical signs of disease including anorexia, apathy, local 
swelling on injection site, vomiting and diarrhea were developed and observed after vaccine injection. Therefore, our gentamicin-attenuated L. infantum vaccine induced a significant 
and strong protective effect against canine leishmaniasis and consequent transmission to human in the field.
Key words: Leishmania infantum, attenuated H-line, vaccine, safety

P.B.32.12
Study on the role of aristolochic acid in the pathogensis of renal inflammation and fibrosis

H. Y. Huang, B. Lin; 
National Taiwan University, Tapei, Taiwan.

Introduction: Renal Interstitial fibrosis is the most common manifestation in all progressive forms of chronic kidney disease, but the pathogenic mechanisms are not entirely clarified. 
It has been well been known that TGF-β is a key mediator of tissue fibrosis. However, the relation and regulation between TGF-β, inflammatory cytokines and ROS is not very clear. 
Here, we aim to use the Chinese herb, Aristolochic acid (AA), to investigate the possible mechanisms between renal inflammation and fibrosis induced by AA.
Materials and Methods: MES-13 cell line were treated with different concentration of AA (10, 30, 100 μM) or co-treated with LPS (1 μg/mL) for 24 hr. The cytokine levels (TGF-β, IL-6 
and IL-1β), Nrf2 protein levels and ROS were determined. Data were analyzed by student t test.
Results: The results showed that high concentration of AA (100 μM) decreased TGF-β secretion in MES-13 cell, but the level of TGF-β increased when co-treated with high dose of AA 
and LPS. However, the opposite results were noted in IL-6 and IL-1β generation. In addition, we detected that Nrf2 protein increased when treated with different concentration (10, 30 
μM) of AA. Here, it is suggested that ROS level increases after AA treatment only, but became lower when co-treated with AA and LPS.
Conclusions: In summary the data showed that AA treatment only might result in the cell injury and contribute to further inflammation. The study might clarify the possible 
pathogenic mechanisms of AA on the inflammatory process and fibrosis of renal cells.

P.B.32.13
Stromal cells promote metabolic regulation of hepatic inflammation by myeloid-derived suppressor cells

L. J. Pallett1, U. S. Gill2, A. Quaglia3, L. V. Sinclair4, M. Jover-Cobos1, A. Schurich1, K. P. Singh1, N. Thomas1, A. Das1, A. Chen1, G. Fusai1, A. Bertoletti5, D. A. Cantrell4, P. T. Kennedy2, N. A. 
Davies1, M. Haniffa6, M. K. Maini1; 
1University College London, London, United Kingdom, 2Bart’s and the London School of Medicine and Dentistry, London, United Kingdom, 3Kings College Hospital, London, United Kingdom, 
4University of Dundee, Dundee, United Kingdom, 5Agency of Science and Technology, Singapore, Singapore, 6Newcastle University, Newcastle, United Kingdom.

Immunity is tightly controlled to limit inflammation in vital organs like the liver, a feature that is exploited by pathogens and tumours. Infection with hepatitis B virus (HBV) results 
in disparate degrees of immune-mediated tissue injury; it can replicate in the liver without overt pathological consequences or can trigger necroinflammatory damage by bystander 
T cells. We investigated the potential for myeloid-derived suppressor cells (MDSC) to regulate inflammation in these settings. Granulocytic MDSC (gMDSC) expanded transiently 
in acute resolving HBV, their decrease coinciding with the peak of hepatic inflammation. In persistent infection, arginase+ gMDSC were likewise most increased in those patients 
replicating HBV without evidence of immunopathology, accompanied by increases in circulating arginase and depletion of L-arginine. gMDSC could potently inhibit the proliferation 
of pro-inflammatory T cells in an arginase-dependent manner (Pallett et al, Nature Medicine in press).
Arginase+ gMDSC expressed liver-homing chemokine receptors and accumulated in the liver of patients with hepatotropic viral infections and tumours, their expansion being 
promoted by liver stromal cells (hepatic stellate cells). Primary human hepatic stellate cells (pHSC) produced IL-8, whilst gMDSC had high expression of the IL-8 receptor CXCR1; a role 
for this chemokine/chemokine receptor interaction was supported by blockade of CXCR1, which reduced the expansion of gMDSC in co-cultures with pHSC. These data demonstrate 
the capacity of expanded arginase+ gMDSC, supported by specialized hepatic stromal cells, to regulate hepatic T cell-mediated immunopathology.

P.B.32.14
Microbiome-mediated immune activation differently shapes the stroma of bowel both in healthy and pathological conditions

F. Caja1, J. Krizan1, D. Stakheev1, L. Rajsiglova1, J. Dvorak1, O. Chernyavskiy2, R. Stepankova3, H. Kozakova3, T. Hudcovic3, P. Makovicky4, P. Rossmann1, L. Vannucci1; 
1Institute of Microbiology, Academy of Sciences of the Czech Republic, v.v.i., Prague, Czech Republic, 2Institute of Physiology, Academy of Sciences of the Czech Republic, v.v.i., Prague, 
Czech Republic, 3Institute of Microbiology, Academy of Sciences of the Czech Republic, v.v.i., Novy Hradek, Czech Republic, 4Institute of Molecular Genetics, Academy of Sciences of the 
Czech Republic, v.v.i., Prague, Czech Republic.

Introduction: Intestinal microbiome can impact on organ development, immunity, and health of individuals. We found that the presence of intestinal microbiota or chronically induced 
inflammation induces measurable changes of the bowel mucosa stromal organization.
Methods: Wistar AVN rats were evaluated under different conditions. Cytokine expression and production were measured by RT-PCR and ELISA respectively. Collagen architecture of 
mucosa was measured by 2-photon confocal microscopy. LOX enzymes were also investigated.
Results: Mucosal cells of conventionally (CV) reared rats expressed more pro-inflammatory cytokines (IFN-γ, IL-1, TNF-α) than in the germ-free (GF - without microbiota) rat mucosa. 
Other pro-inflammatory cytokines were similarly expressed in the colon of CV and GF rats, suggesting the local immunity in CV rats to be highly regulated at this level, since higher 
TGF-β1 expression in CV mucosa. This may also explain the more elaborated stromal structure in CV vs. GF rats, as demonstrated by collagen scaffold imaging and measurements, 
with significant differences (integrated density, inter-cryptal distance and skewness). LOX enzymes were also differently represented. In CV rats, since early period of chronic colitis 
and bowel carcinogenesis induction, the collagen scaffold modifications were paralleled by altered expression of IL-6, IL1-α and TGF-β1.
Conclusions: These results indicate the importance of chronic immune activation in shaping the stroma and the stroma changes as possible early markers of cancer risk associated 
immune microenvironment. Acknowledgements: grants GAAV IAA500200917, RVO 61388971, Rusconi Foundation, Varese (IT), ENI Czech Republic, Prague (CZ), Manghi Czech 
Republic s.r.o, Prague (CZ), CAMIC, Prague (CZ), Rivergate s.r.o Prague (CZ)

P.B.32.15
Peripheral blood monocyte profiles and P2X7 expression in chronic kidney disease and end-stage renal disease

S. Naicker1, S. Logue1, D. Cotter2, G. O’Malley1, S. Hanley3, V. Tormey2, R. Ceredig1, M. D. Griffin1,4; 
1Regenerative Medicine Institute, National University of Ireland, Galway, Ireland, 2Immunology Services, Saolta University Hospital Group, Galway, Ireland, 3Flow Cytometry Core Facility, 
National University of Ireland, Galway, Ireland, 4Nephrology Services, Saolta University Hospital Group, Galway, Ireland.

Introduction: Chronic kidney disease (CKD) is associated with systemic inflammation which is exacerbated in patients requiring hemodialysis (HD) for end-stage renal disease (ESRD). 
We examined blood monocyte repertoires and expression of the inflammasome-activating receptor P2X7 in a cohort of patients with CKD or ESRD.
Methods: CKD severity was divided into 5 stages based on estimated glomerular filtration rate (eGFR). PBMCs from healthy adults (CTRL, n=25), patients with CKD stages 1-5 (n=100) 
or with ESRD prior to and after HD (n=32) were analyzed by 8-colour flow cytometry to quantify monocyte subsets [Classical(CD14++CD16-), Intermediate(CD14++CD16+), Non-
classical(CD14+CD16++)] and their surface expression of P2X7.
Results: Total monocyte number progressively increased compared to CTRL from CKD stage 1-5 and in ESRD. Subset analysis demonstrated that intermediate monocytes were 
most significantly increased in a CKD stage-dependent manner. ESRD patients additionally demonstrated increased number of non-classical monocytes which decreased markedly 
following HD. Surface expression of P2X7 was readily detected on the surface of all monocytes subsets in CRTL, CKD Stages 1-5 and ESRD but was most highly expressed by non-
classical and a subpopulation of intermediate monocytes. Compared to CTRL, all stages of CKD were associated with higher monocyte expression of P2X7 but, in ESRD, this was 
further increased on non-classical monocytes following HD.
Conclusions: Consistent with prior reports, we observed a stage-dependent increase in circulating monocytes in CKD which disproportionately affected the intermediate subset. ESRD 
was uniquely associated with non-classical monocytosis and this subset exhibited marked modulation following HD including further upregulation of the inflammasome-activating 
receptor P2X7.
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P.B.32.16
Low levels of natural IgM antibodies towards oxidation specific epitopes are associated with human non-alcoholic steatohepatitis

T. Hendrikx1,2,3, M. Watzenboeck2,3, S. M. Walenbergh1, S. Amir2,3, S. Gruber2,3, M. Ozsvar-Kozma2,3, S. Kalhan4, G. H. Koek1, D. Jonkers1, C. J. Binder2,3, R. Shiri-Sverdlov1; 
1Maastricht University, Maastricht, Netherlands, 2Medical University Vienna, Vienna, Austria, 3Center for Molecular Medicine (CeMM), Vienna, Austria, 4Lerner Research Institute, Cleveland, 
OH, United States.

Introduction: Non-alcoholic steatohepatitis (NASH) is a common liver disease characterized by lipid accumulation (steatosis) and the presence of inflammation in the liver. Previously, 
increased immunoglobulins type M (IgM) targeting oxidation specific epitopes (OSE) were shown to be protective against hepatic inflammation in hyperlipidemic Ldlr-/- mice upon 
high-cholesterol diet. However, it is not yet clear whether antibodies targeting OSE are also associated with human NASH. We hypothesized that NASH patients have decreased 
plasma IgM against OSE compared to healthy subjects.
Materials & Methods: To examine the presence of OSE in the livers of NASH patients, we performed stainings for malondialdehyde (MDA) on liver biopsies obtained from NASH 
patients. Next, to determine the link between plasma OSE-specific IgM titers and hepatic inflammation, plasma IgM levels towards different OSE were measured in biopsy-proven 
NASH patients (n=53) and compared to control subjects (n=68).
Results: Clusters of MDA were found to be present in swollen hepatocytes of NASH patients. In line with our hypothesis, OSE-specific IgM titers were significantly lower in NASH 
patients compared to control subjects. Furthermore, multivariate logistic regression models and odds ratios revealed low OSE-specific IgM titers to have a high predictive value for 
NASH.
Conclusions: Our results highlight the role of lipid oxidation and natural antibodies during hepatic inflammation in humans. Furthermore, our data supports the potential of increasing 
IgM levels as therapy and determination of OSE-specific IgM titers as diagnostic tool for non-alcoholic steatohepatitis.

P.B.32.17
Basophils trigger fibroblast activation in cardiac allograft fibrosis development

G. Schiechl1, F. J. Hermann1, M. Rodriguez Gomez1, S. Kutzi1, K. Schmidbauer1, S. Neumayer1, Y. Talke1, N. Goebel1, H. Bruehl1, H. Karasuyama2, K. Obata-Ninomiya2, E. K. Geissler3, S. 
Fichtner-Feigl3, M. Mack1; 
1University Hospital Regensburg / Internal Medicine II - Nephrology, Regensburg, Germany, 2Tokyo Medical and Dental University Graduate School, Tokyo, Japan, 3University Hospital 
Regensburg / Surgery, Regensburg, Germany.

Introduction: Fibrosis is a major cause of chronic cardiac allograft failure. Resident (donor-derived) fibroblasts are thought to be mainly responsible for excessive production of 
extracellular-matrix-proteins. It is unclear which cells contribute to production of connective-tissue elements in chronic allograft fibrosis and how basophils, as producers of pro-
fibrotic cytokines, are involved in this process.
Method: We have studied this question in a fully MHC mismatched model of heart transplantation with transient depletion of CD4+ cells to prevent acute rejection. The model is 
characterized by myocardial infiltration of leukocytes and development of fibrosis within 20 days. Before transplantation basophils were depleted with mAb against FcεR1, the 
high affinity IgE-receptor, or with antibody against anti-CD200R3. Fibroblasts were identified by flow cytometry (CD45- Collagen-type-1+ cells) and via immunohistochemistry (by 
expression of αSMA).
Results: Using depletion of basophils, IL-4 deficient recipients and IL-4-receptor deficient grafts we show that basophils and IL-4 play a crucial role for activation of fibroblasts and 
production of matrix proteins. We could demonstrate that fibrotic remodelling of chronically rejected allografts is a two-stage process, involving the infiltration of basophils into the 
allograft with production of IL-4 and the subsequent IL-4 dependent activation of resident fibroblasts leading to destruction of the normal tissue architecture.
Conclusion: Our results indicate that depletion of basophils reduces the potential of myofibroblasts to produce various connective-tissue elements and further induce organ fibrosis. 
Our data show for the first time the importance of basophils on activation and function of myofibroblasts and their role in regulation of tissue fibrosis.

P.B.32.18
O-GlcNAcylation protein modification regulates osteoclast differentiation

E. S. Ramos-Junior1, P. H. Melo2, P. A. Pereira2, C. C. Carmo-Silva3, F. Q. Cunha2, J. C. Alves-Filho2, S. Y. Fukada1; 
1School of Pharmaceutical Sciences of Ribeirão Preto, University of São Paulo, Ribeirão Preto, Brazil, 2Ribeirão Preto Medical School, University of São Paulo, Ribeirão Preto, Brazil, 3Centro 
Universitário Barão de Mauá, Ribeirão Preto, Brazil.

Introduction: Disruption of bone homeostasis by increased osteoclasts activity is a typical outcome in chronic inflammatory diseases such as arthritis and periodontitis. Osteoclasts 
are multinucleated giant cells that differentiate from myeloid precursors under the influence of macrophage colony stimulating factor (MCSF) and receptor activator of NF-kB ligand 
(RANKL). O-GlcNAcylation (O-GlcNac) is a dynamic post-translational modification (PTM) of nucleocytoplasmic proteins. O-GlcNAc exhibits similar properties of phosphorylation and 
regulates many protein function. More than 1000 proteins have been identified as target of this modification, but the relationship between O-GlcNAc and osteoclast function is largely 
unknown. Our aim was to investigate the role of O-GlcNac-modified proteins as well as O-GlcNac transferase (OGT) in RANKL-induced osteoclastogenesis.
Material and Methods: Bone marrow cells from C57BL/6 mice were differentiated into osteoclasts with MCSF/RANKL in the presence or not of N-Acetyl-D-glucosamine (GlcNac). The 
expressions of O-GlcNAc proteins, Cathepsin K, MMP9 and NFATc1 were analyzed during osteoclastogenesis using RT-qPCR and Western-blot. Osteoclast formation and function 
were analyzed using colorimetric TRAP assay and pit formation.
Results: A global increase in O-GlcNAcylation was observed during osteoclastogenesis. TRAP-positive cells and resorption-pit formation were marked up in the presence of GlcNac. 
The mRNA expression and protein of osteoclastogenic-associated genes such as cathepsin K and MMP-9 were also substantially increased. GlcNac enhanced NFATc1 transcription 
factor whereas OGT inhibition partially reversed GlcNAc effects on RANKL-induced target genes.
Conclusion: Our findings showed that O-GlcNac proteins are increased during osteoclasts differentiation and GlcNAc-induced O-GlcNAcylation further enhance osteoclasts 
differentiation and function.

P.B.32.19
Implication of the PSGL-1/Selectins axis in the development of autoimmune rheumatic diseases

J. Silván, A. Pérez-Frías, R. González-Tajuelo, E. Vicente, S. Castañeda, C. Gamallo, A. Urzainqui; 
Hospital Universitario La Princesa, Madrid, Spain.

Introduction: Systemic Lupus Erythematosus (SLE), Systemic Scleroderma (SSc) and Mixed Connective Tissue Disease (MCTD) are three Rheumatic diseases with implication of the 
immune system that affect mainly to elder women. The diagnosis of these diseases is quite complicated as it has many overlapping symptoms. As we previously described PSGL-1 
K.O. mice develop an autoimmune syndrome similar to SSc, we want to find if PSGL-1 is implicated in the development of these diseases.
Methods: We perform flow citometry to study the expression of PSGL-1 in PBMCs from patients and healthy donors and to study different immune responses in blood by quantifying 
the percentage of interleukin producing cells. We also quantify by ELISA the amount of soluble PSGL-1 and P, L and E Selectins.
Results: We observed a differential serum pattern between SLE, SSc and MCTD patients. We also found that PSGL-1 expression is altered in some immune populations.
Conclusions: Changes in the expression of PSGL-1 in SLE and SSc patients shows up the implication of this molecule in the development of these autoimmune diseases. Also a 
differential pattern of soluble PSGL-1 and Selectins was found, allowing to distinguish between these diseases and their activity state.

P.B.32.20
Decoy chemokine receptor ACKR2 acts to limit alveolar destruction in cigarette smoking-induced COPD in mice

T. T. Ferreira1, D. S. Coutinho1, A. S. Arantes1, B. T. Ciambarella1, M. F. Serra1, A. J. Fernandes1, A. J. Fernandes1, A. G. Silva1, P. M. Silva1, M. Locati2, M. Martins1; 
1Oswaldo Cruz Foundation, Rio de Janeiro, Brazil, 2Humanitas Clinical and Research Center University, MIlan, Italy.

ACKR2 is an atypical chemokine receptor implicated in internalization of chemokines and resolution of inflammation. Although its non-redundant role in chronic inflammatory 
conditions is well recognized, the role of ACKR2 in COPD remains elusive. This study assessed the impact of ACKR2 on COPD changes triggered by cigarette smoke (CS) inhalation 
in mice. C57Bl/6 mice were equally distributed into 4 groups: (1) WT mice exposed to ambient air (AA), (2) WT mice exposed to CS, (3) ACKR2-/- mice exposed to AA and (4) ACKR2-/- 
mice exposed to CS. Animals were exposed to CS 7 days per week for 12 weeks. Inflammatory and anti-oxidative markers as well as the mean linear intercept (Lm), were assessed 24 h 
after the last exposure to CS. Surprisingly, ACKR2-/- mice showed a significant increase in Lm values both in AA and CS conditions. ACKR2-/- mice also exhibited a substantial decrease 
in catalase levels following AA exposure, suggesting the existence of a COPD predisposing phenotype. Following CS exposure, lung MPO levels showed a 2-fold increased (P<0.05) 
in ACKR2-/- mice compared to WT mice. Finally, though the levels of IL-17, TNF-α and CCL3 were slightly higher in the lung of ACKR2-/- as compared to WT mice grown in ambient 
air, levels of these inflammatory mediators were similarly increased in the lung of WT and ACKR2-/- mice exposed to CS. These findings suggest that the atypical chemokine receptor 
ACKR2 prevents the development of pivotal COPD features, including chronic inflammation and emphysema.
Financial support: grant agreement HEALTH-F4-2011-281608.
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P.B.32.21
Roles of proinflammatory/profibrotic cytokines in the process of PEX production

N. S. Zdravkovic, S. M. Pavlovic, T. Sarenac Vulovic; 
Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia.

Introduction: The purpose of this study is to reveal roles of different cytokine actions in stress conditions, in the process of PEX production and accumulation.
Materials and Methods: Our study included 135 patients, referred to cataract surgery with early and late stage of pseudoexfoliation syndrome (XFS) or pseudoexfoliation glaucoma 
(XFG). Humour and serum levels of cytokines: TNF-α, IL-17, IL-6, TGF-β, PDGF, EGF, IGF IL-8 and ITAC were measured in a sample with ELISA kits.
Results: Aqueous humour levels of proinflammatory cytokines TNF-α and IL-17 are increased in patients with the early and late stage of XFS and XFG, while IL-6 levels are increased 
in the early stage of XFS and XFG. Aqueous humour level of regulatory cytokine TGF-β is increased in the early stage of XFS. Early and late stage of XFS show increased level of PDGF. 
XFG patients have an increased level of EGF, IL-8, and ITAC; but IGF levels were detected only in XFG. Our results indicated that in the early and late stage of XFS and in XFG, TNF-α 
and IL-17 play the main role in inflammation activation in the tissue; overlooked by IL-6 action in the early stage and in the phase of glaucoma. Locally, profibrotic action was sustained 
by elevated TGF-β, followed by PDGF action in the late stage of XFS, and with the final action of EGF, IGF, IL-8 and ITAC in glaucoma.
Conclusions: The mechanism of the development of XFS/XFG via cytokine formation will provide us new therapeutic insights for the treatment.

P.B.32.22
Investigation the role of serum level of Haptoglobulin (HP) in patients suffered from chronic obstructive pulmonary disease (COPD)

H. Khazaei1, N. A. Moulaei2, F. Jamalzehi3; 
1Department of Medical Immunology, Clinical Immunology Research Center at Zahedan University of Medical Sciences, Zahedan, Iran, Islamic Republic of, 2Department of Internal Medicine, 
Research Centre for Tropical, Zahedan, Iran, Islamic Republic of, 3Infectious Diseases of Zahedan University of Medical Sciences, Zahedan, Iran, Islamic Republic of.

Chronic obstructive pulmonary disease (COPD) is the most common lung disorders in adults with progressive obstruction, defuse irreversible airway narrowing. Many inflammatory 
and immunological activates have role in induction of disease. Among of them haptoglobulin (Hp) as an acute phase protein may has key role in induction of disease. As there is no 
available report in connection with the study of serum haptoglobin in COPD patients we decided to investigate the role of serum Hp in COPD patients. This case-control study was 
done on 60 patients with COPD and 60 healthy controls in the clinic of lung at Ali Ibn Abi Talib (AS) hospital. 5mls of peripheral blood were collected and serum was prepared and 
haptoglobulin concentration was measured by nephlometry method. Among COPD patients, the haptoglobin serum levels was calculated as 1.89 ± 0.80 grams per liter and in normal 
persons mean haptoglobin concentration was 1.19 ± 0.76 grams per liter. This difference was statistically significant (p<0.0001). Thus it was concluded that high concentration of 
haptoglobulin has relation with COPD disease.

P.B.32.23
Mast cell distribution in painful bladder syndrome/interstitial cystitis

S. T. Malik, D. Voegeli, B. Lwaleed; 
University of Southampton, Southampton, United Kingdom.

Introduction: Painful bladder syndrome/interstitial cystitis (PBS/IC) is a chronic inflammatory disorder of the urinary bladder. While the pathogenesis of PBS/IC is largely unknown, 
research has shown that it is related to mast cell (MC) proliferation and activation in a subset of patients. The aim of this study was to compare MC density and distribution between 
normal and PBS/IC bladder tissue using immunohistochemistry.
Materials and Methods: Full-thickness bladder tissue was collected from patients with PBS/IC (n=7), and biopsies from patients with normal histological findings (controls; n =5). 
Samples were paraffin-embedded, and sectioned for immunohistochemistry. Mast cells were identified using anti-mast cell tryptase antibody (AA1), and quantified using ImageJ 
software.
Results: Preliminary results showed that there was a significant difference in the density of MCs between each layer of the bladder wall in PBS/IC tissue (p<0.05). It was also shown 
that PBS/IC tissue contains a higher number of MCs compared to controls, with the largest difference in density between the two groups being found in the detrusor muscle layer.
Conclusions: These findings suggest that MC numbers are significantly increased in PBS/IC bladder tissue, with a significant difference in density within the layers of the bladder. Work 
is ongoing to identify any difference in MC subtypes in PBS/IC bladder, and also, further subdivide the bladder wall in order to analyse the lamina propria as an individual layer. This 
may provide new insight into the role of MCs in PBS/IC, further our understanding of the pathogenesis of the disease, and develop novel treatment strategies.

P.B.32.24
Cytokine polymorphisms association with fibromyalgia syndrome

L. Gimeno1, G. Salgado1, E. Novoa1, A. Mrowiec1, I. Legaz2, J. Bolarin1, P. Martinez1, S. Soriano-Diaz1, A. Bernal1, A. Bermudez-Torrente3, A. Martinez-Leon4, I. Ibernon-Caballero5, M. Muro1, 
M. Moya-Quiles1, J. Campillo1, A. Minguela1, M. Alvarez-Lopez1, I. Lozano5, A. Garcia-Alonso1; 
1Immunology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB, El Palmar-Murcia, Spain, 2Department of Social and Health Sciences; Area of Legal and Forensic Medicine, 
University of Murcia, Murcia, Spain, 3Rheumatology Service-University Clinical Hospital Virgen de la Arrixaca-IMIB, El Palmar, Spain, 4Medical Family Health San Andres-Murcia, El Palmar, 
Spain, 5Psychiatry Service-University Clinical Hospital Virgen de la Arrixaca-IMIB. Murcia, El Palmar, Spain.

Introduction: Fibromyalgia (FM) is a common chronic pain disorder affecting 2% of the general population where 85% of the affected are females. Defined by the American College 
of Rheumatology (ACR) as widespread pain, pathophysiologic mechanisms underlying are not completely understood. Diverse studies support the possible role of both genetics and 
environment contributions and although is a non-inflammatory process, a lot of studies demonstrate that cytokines have a place among proposed FM paradigm.
Objective: Our aim is to study the influence of cytokines gene polymorphisms on FM. Influence on disease stage and progression measure by different standarized psychiatry test was 
also evaluated.
Methods: 150 clinically defined fibromyalgia patients and 150 healthy controls were included in the study. Diverse cytokine polymorphisms were analysed, anti-inflammatory IL10, 
TGFb and IL4 and pro-inflammatory IL6, IFNg, IL1b, TNFa, IL8, IL17. Statistics analysis was performed by SPSS programme.
Results: No significant differences between controls and patients were found. However, some genotypes showed association with severity of the disease. GG IL1b rs16944 genotype 
was associated with more severity cases of FM (p=0.006, Pc<0.05) meanwhile pro-inflamatory IL6 rs1800795 GG (p=0.011, Pc<0.05) and IFNg rs2430561 AA (p=0.018, Pc<0.05) 
genotypes showed increased prevalence on moderated forms. Among anti-inflammatory cytokines only GG genotype of TGFb rs1800469 (p=0.011, Pc<0.05) and IL4 VNTR 3R 
(p=0.005, Pc<0.05) showed association with the gravity of FM.
Conclusions: Our data suggest an association between cytokine polymorphisms and susceptibility to FM. Further studies are necessary to determinate its relation with cytokine levels 
and the outcome of de FM.

P.B.33 Environmental and Genetic Factors in Autoimmunity

P.B.33.01
Possible roles of Klebsiella pneumoniae in the pathogenesis of ankylosing spondylitis

M. Jan1,2, C. Lin1, S. Chuang3, Y. Hsia4,5, Y. Wei6,7, W. Cheng8, J. Wei2,7; 
1Institute of Biochemistry, Microbiology and Immunology, Chung Shan Medical University, Taichung, Taiwan, 2Division of Allergy, Immunology and Rheumatology, Department of Internal 
Medicine, Chung Shan Medical University Hospital, Taichung, Taiwan, 3Institute of Microbiology and Immunology, Chung Shan Medical University, Taichung, Taiwan, 4Department of 
Microbiology and Immunology of National Cheng Kung University, Tainan, Taiwan, 5Department of Biomedical Science, Chung Shan Medical University, Taichung, Taiwan, 6Department of 
Microbiology and Immunology, School of Medicine, Stanford University, Stanford, CA, United States, 7Institute of Medicine, Chung Shan Medical University, Taichung, Taiwan, 8Department 
of Emergency, Tian-Sheng Memorial Hospital, Ping Tong, Taiwan.

Introduction: Ankylosing spondylitis (AS) is strongly associated with the HLA-B27. The HLA-B27 misfolding may induce endoplasmic reticulum (ER) stress, and this effect has been 
recognized an important mechanism in the pathogenesis of AS for over the past 10 years. On the other hand, via the molecular mimicry theory, Klebsiella Pneumoniae (KP) has been 
shown to be the main environmental initiating factor in the etiopathogenesis of AS. What is still unclear, however, is whether KP could trigger HLA-B27 misfolding or ER stress.
Materials and methods: To answer the above question, HLA-B27+ CA46 cells were co-incubated with either heat-killed KP, KP capsule polysaccharide (CPS), or decapsulated KP, which 
its CPS was removed. The ER stress levels were determined by the use of Western blotting and RT-PCR, and the inflammatory cytokine levels were assayed by ELISA.
Results: Our results indicated that decapsulated KP resulted in the increase of the expressions of Grp78/Bip and Calreticulin, but such increase patterns were not significantly found 
in cells under the CPS- or heat-killed KP-, which still coated with CPS, treated condition. The other ER stress marker XBP-1 mRNA splicing increased accordingly. It was also found 
that the level of HLA-B27 heavy chain dimerizations tripled after decapsulated KP treatment. In addition, decapsulated KP stimulation prompted cells to release pro-inflammatory 
cytokines.
Conclusion: our results suggest that the phenomenon of KP-activated non-molecular mimicry, including the up-regulation of misfolded HLA-B27 and inflammatory cytokine levels, 
may contribute to autoantigen presnentation and inflammation in the pathogenesis of AS.
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P.B.33.02
Investigation of the role of obesity on the development of Hashimoto’s thyroiditis

A. Gati; 
Faculté des Sciences de Tunis, Tunis, Tunisia.

Hashimoto’s thyroiditis (HT) is an autoimmune disease (AID), characterized by a destruction of the thyroid gland by the immune system. Like all the AID, HT is a multifactorial disease, 
resulting from a complex interaction between genetic, immunological and environmental factors. Overweight and obesity increase the risk of HT. However the underling mechanisms 
remain not clear.
In this study, we investigated the impact of obesity on regulatory T cells (Treg), a subset of CD4T cells that plays a pivotal role in immune suppression, on HT patients. Our results 
demonstrate that the proportion of Treg in normal weight and obese HT patients was in average similar to that found for healthy donors (HD). However, Treg from HT patients exhibit 
a marked different phenotype when compared with the HD Treg. A significant increase in the expression of ObR, a leptin receptor that is involved in the regulation of the suppressive 
function of Treg cells, was observed on Treg of patients with HT. This result is significantly increased in obese HT patients, suggesting therefore that Treg cells are less suppressive than 
Treg from HD. Thus, Obr receptor induced expression on Treg cells could explain how obesity enhances the development of HT.

P.B.33.03
The enzymatic functions of house dust mites facilitate epithelial barrier impairment

K. Oida1,2, L. Einhorn1,3, I. Herrmann4, S. Vrtala5,6, Y. Resch5, L. Panakova4, G. Hofstetter1, H. Matsuda2, A. Tanaka7, E. Jensen-Jarolim1,3; 
1Comparative Medicine, Messerli Research Institute of the University of Veterinary Medicine Vienna, Medical University Vienna and University Vienna, Vienna, Austria, 2Laboratory of 
Veterinary Molecular Pathology and Therapeutics, Tokyo University of Agriculture and Technology, Tokyo, Japan, 3Department of Pathophysiology and Allergy Research, Center for 
Pathophysiology, Infectiology and Immunology, Medical University Vienna, Vienna, Austria, 4Department for Companion Animals and Horses, University of Veterinary Medicine Vienna, 
Vienna, Austria, 5Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University Vienna, 
Vienna, Austria, 6Christian Doppler Laboratory for the Development of Allergen Chips, Medical University Vienna, Vienna, Austria, 7Laboratory of Comparative Animal Medicine, Tokyo 
University of Agriculture and Technology, Tokyo, Japan.

Introduction: House dust mites (HDMs) are considered an important source of allergens in both the medical and veterinary fields. On the other hand, it is accepted that epithelial 
barrier dysfunction or disruption must be the initial event before sensitization in allergic diseases. We investigated here the barrier disruption potential of HDM in vitro using whole 
body extract from Dermatophagoides pteronyssinus.
Materials and Methods: Since various kinds of HDM enzymes have been reported, their impact on the extracellular matrix (ECM) was analyzed. Proteolytic activities were assessed by 
gel zymography. N-acetyl-β-glucosaminidase activities were colorimetrically detected using a chromogenic substrate. In terms of sharing a common environment with humans, dogs 
are considered a suitable animal model. Thus, to verify that the extract elicits allergic inflammation, degranulation assay was performed using canine mast cells and sera from dogs 
with allergic dermatitis.
Results: Regardless of the presence of metal ions, the HDM extract degraded casein (detection for serine and cysteine protease activity) and gelatin gels (for collagenase activity), 
indicating these proteases do not belong to the matrix metalloprotease family. The optimal pH for proteolysis was pH 7.6−9.0; whereas effective in a wide range of temperature. The 
extract also exhibited N-acetyl-β-glucosaminidase activities which can degrade proteoglycans of the ECM. Moreover, the extract evoked mast cell degranulation IgE-independently.
Conclusions: Exposure to HDM may facilitate epithelial barrier impairment. Particularly when pH of the stratum corneum shifts from acidic to neutral due to inflammation or 
detergents, allergens of HDM can invade deep into the skin via several enzymatic activities.

P.B.33.04
Elevated levels of streptococcal antibodies in Finnish children who developed narcolepsy after Pandemrix vaccination

M. Melin1, A. Vuorela1, L. Orivuori2, M. Partinen3, P. Saavalainen2, T. Kirjavainen4, P. Olsen5, O. Saarenpää-Heikkilä6, J. Ilonen7, T. Kilpi1, J. Vuopio8, O. Vaarala2; 
1National Institute for Health and Welfare, Helsinki, Finland, 2University of Helsinki, Helsinki, Finland, 3Vitalmed Research Centre Helsinki, Helsinki, Finland, 4Helsinki University Hospital, 
Helsinki, Finland, 5Oulu University Hospital, Oulu, Finland, 6Tampere University Hospital, Tampere, Finland, 7University of Turku, Turku, Finland, 8National Institute for Health and Welfare, 
Turku, Finland.

Introduction: An increased risk of narcolepsy associated with Pandemrix vaccine has been reported from several European countries following the pandemic vaccination campaigns 
during 2009-2010. We evaluated the possible role of streptococcal infections as a contributing factor by comparing immune responses to Streptococcus pyogenes in Finnish children 
who developed narcolepsy, the majority of whom had been vaccinated with Pandemrix before the onset of symptoms, and in healthy vaccinated and unvaccinated children.
Materials: Sixty-three patients with type 1 narcolepsy were recruited to the immunological narcolepsy study at neurological outpatient clinics in Finnish hospitals during 2011-2012. 
As control children, 53 healthy siblings of children with type 1 diabetes were recruited at the Finnish Diabetes Registry during 2010-2011. All but one children with narcolepsy and 19 
controls had narcolepsy associated HLA DQB1*06:02 genotype. Anti-DNase B and streptolysin O antibodies were measured from plasma samples.
Results: Anti-DNase B antibody concentrations were significantly higher in narcolepsy patients than in controls, also when compared to the healthy children with HLA DQB1*06:02 
genotype. The difference in anti-DNase B concentrations was most significant in ≤ 12-year-old children. Similarly, anti-streptolysin O antibody concentrations were higher in ≤ 12-year-
old narcolepsy patients compared to healthy controls of the same age, but the difference was not statistically significant.
Conclusions: Our results suggest that streptococcal infections could have played a role as a contributing environmental factor of narcolepsy associated with Pandemrix vaccination, 
which could explain why narcolepsy was triggered in a limited subgroup of Pandemrix-vaccinated individuals having the predisposing HLA genotype of narcolepsy.

P.B.33.06
Prenatal steroid treatment results in immunological consequences for the offspring

C. Pekar1, I. Diepenbruck1, C. Remus2, N. Raabe2, E. Tolosa1; 
1Department of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Diagnostic and Interventional Radiology Department, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany.

Glucocorticoids are routinely given to pregnant women at risk of preterm delivery to improve the lung maturation of the offspring. However, glucocorticoids induce apoptosis of 
thymocytes, especially the immature CD4+CD8+ populations. After injecting betamethasone to pregnant mice, we observed a drastic reduction in thymocyte number and thymic 
volume in the offspring, mostly due to the death of double positive thymocytes, and a subsequent acceleration of the thymocyte maturation process. Regulatory T cells and the 
innate like TCRγδ cells were less sensitive to glucocorticoid-treatment than the conventional Tαβ cell subsets, resulting in increased frequencies of these populations in the surviving 
cells. In addition, analysis of the TCR Vbeta repertoire revealed changes both in the Tαβ and Tγδ compartments, and these changes persisted into adulthood. Finally, using a 
spontaneous model of autoimmune disease, we show that the offspring of treated mothers develop earlier signs and symptoms of disease. In summary, our results show that prenatal 
administration of steroids leads to changes in the T cell compartment and may have consequences for immunity later in life.
This work was/is supported by the Landesexzellenzinitiative (LEXI) Hamburg, the Werner Otto Stiftung and the German Research Council (DFG).

P.B.33.07
Comparison of five different damaging models of the respiratory epithelium

E. E. Waltl1, R. E. Selb1, J. E. Eckl-Dorna1, R. E. Valenta2, V. E. Niederberger-Leppin1; 
1Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria, 2Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for 
Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

The respiratory epithelium with its tight junctions is an important barrier against inhaled exogenous factors. Damaged epithelium can be penetrated by allergens and pollutants more 
easily, thus facilitating allergic reactions and inflammation. Here we aimed to establish different models for damage in order to enable us to investigate protective factors for the 
epithelium.
Three different cell culture models were investigated. A bronchial epithelial cell line (16HBE14o-) and primary human nasal epithelial cells were cultured in monolayers cultivated in 
six well plates and analysed by microscopy. Second, a transwell system was used to investigate permeability through the monolayer, using transepithelial resistance as an endpoint. 
Third, the xCELLigence DP system was employed for continuous real-time monitoring of impedance-based cell responses.
The cellular response to the following damaging conditions was analysed: i) Physical damage by scratching the cell layer, ii) infection with human rhinovirus (RV), iii) incubation with 
standardised cigarette smoke extract and iv) exposure to the TH1 cytokine interferon-γ (IFN-γ) and v) exposure to house dust mite (HDM) extract.
The ability of cells to recover after physical damage by scratching within 24 (16HBE14o-) or 72 (primary cells) hours was shown both in cell culture and the xCELLigence DP system. 
Barrier function decreased in a time- and dose-dependent manner after infection of cells with RV, exposure to cigarette smoke extract, to IFN-γ and to HDM extract.
We established and compared various models for damage of respiratory epithelial cells using three different cell culturing systems and five different damaging conditions.
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P.B.33.08
Anti-inflammatory effects of vitamin D are maintained under inflammatory cytokine conditions

L. E. Jeffery1, K. Raza1,2, D. M. Sansom3; 
1University of Birmingham, Birmingham, United Kingdom, 2Department of Rheumatology, Sandwell and West Birmingham Hospitals NHS Trust,, Birmingham, United Kingdom, 3University 
College London, London, United Kingdom.

Introduction: 1,25-dihydroxyvitamin-D3 (1,25(OH)2D3), the active form of vitamin-D, has potent anti-inflammatory effects, which suggests its importance in controlling inflammatory 
diseases. However, this requires that responses to 1,25(OH)2D3 can be maintained under inflammatory conditions. Th17 cells contribute to the pathology of many inflammatory 
diseases, therefore we examined responses to 1,25(OH)2D3 under pro-Th17 conditions.
Methods: CD4+CD25- T-cells were purified from the blood of healthy donors and stimulated with antiCD3/CD28 under Th17-polarising conditions (TGFβ, IL-1β, IL-6 and IL-23) with 
or without 1,25(OH)2D3. Inflammatory cytokines and regulatory markers were measured by flow cytometry. Mononuclear cells from the blood and synovial fluid of RA patients 
were stimulated with antiCD3. Vitamin-D receptor expression was measured in mononuclear cells by flow cytometry and in purified CD45RO+ memory T-cells by qPCR. Expression 
differences were tested using ANOVA or Wilcoxon tests.
Results: 1,25(OH)2D3 still suppressed IL-17, IFNy, and IL-21 and increased regulatory CTLA-4, IL-10 and CD25 under Th17 conditions. Although Th17 conditions alone suppressed 
CTLA-4, 1,25(OH)2D3 antagonized their effect, driving CTLA-4 to its highest level. Similarly, 1,25(OH)2D3 and Th17 conditions synergistically enhanced IL-10.
Interestingly, whilst T-cells from the blood of RA patients responded to 1,25(OH)2D3, showing significant down-regulation of IL-17 and IFNγ, T-cells from synovial fluid were much less 
sensitive, despite expressing equivalent VDR post stimulation.
Conclusions: Anti-inflammatory effects of 1,25(OH)2D3 are maintained in the presence of inflammatory cytokines but T-cells from synovial fluid show reduced responsiveness to 
1,25(OH)2D3, possibly due to their highly differentiated state. Such reduced responsiveness could affect the therapeutic efficacy of vitamin-D in established disease.

P.B.33.09
Evaluation of DNMT1 gene expression profile and methylation of its promoter region in patients with Ankylosing Spondylitis

S. Aslani; 
Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of.

Background: Ankylosing spondylitis (AS) is known as an autoimmune disease with a chronic inflammatory arthritis. Over the course of past few decades, epigenetic concept is a fast-
expanding area to shed a new light on the disease development circumstances. DNMT1 is an enzyme that establishes and regulates patterns of methylated cytosine residues. The aim 
of the current investigation is to unveil if methylation circumstances of CpG islands from DNMT1 promoter could affect the expression level of the gene.
Methods: PBMCs were isolated from whole blood of 50 AS patients and 50 healthy individuals. Total RNA and DNA contents of leukocytes were extracted. Afterward, Quantitative 
analysis was carried out through real-time RT-PCR using the PowerSYBR Green PCR Master Mix. Comparison between the sequences of PCR products of Bisulfite-treated DNA and 
reference gene sequence determined methylation level.
Results: Compared with healthy controls, expression level of DNMT1 in AS patients was significantly downregulated. Furthermore, decreased expression level of DNMT1 had 
significant correlation with clinical indices of disease activity. Methylation of DNMT1 promoter was significantly higher in AS patients in comparison to controls.
Conclusion: Given that decreased expression level of DNMT1 was associated with clinical manifestation of AS patients, this survey suggests that maybe highly methylated promoter of 
DNMT1 in AS patients can impress the low expression level and result in poor disease outcomes.

P.B.33.10
Study of programmed cell death 1 (PDCD1) gene polymorphims in Iranian patients with Ankylosing Spondylitis

N. Soleimanifar1, M. Nicknam2, A. Amirzargar3; 
1Department of Molecular Medicine, Tehran, Iran, Islamic Republic of, 2Molecular Immunology Research Center, Tehran University of Medical Sciences, Iran, Islamic Republic of, 3Department 
of Immunology, School of Medicine, Tehran University of Medical Sciences, Iran, Islamic Republic of.

Introduction: Ankylosing spondylitis (AS) is a chronic inflammatory disease, characterized by axial arthritis in which genetic-environmental factors seems to be involved in the 
pathogenesis of the disease. This study was performed to investigate the role of polymorphisms of the programmed cell death 1 (PDCD1) gene on susceptibility to AS.
Methods: 161 Iranian patients with AS and 208 normal controls were enrolled; two single nucleotide polymorphisms of the PDCD1 gene PD-1.3 (G, A) in nucleotide position +7146 of 
intron 4 and PD-1.9 (C, T) in nucleotide +7625 of exon 5 were studied in PCR-RFLP method.
Results: Analysis of PD-1.3 revealed that 82% of patients and 79% of controls had GG genotype, whilst GA and AA genotypes were detected in 17% and 0.6% of patients, respectively 
and 20% and 1.4% of controls, respectively. Moreover the genotype CC (PD-1.9) was present in 92% of patients and 97% of controls. Although these differences were not statistically 
significant between patients and controls, comparisons of genotypes frequencies in the AS patients, based on HLA-B27, revealed that all patients who had CT genotype (PD-1.9) were 
HLA-B27 positive, whereas 30% of patients with CC genotype were HLA-B27 negative.
Conclusion: There was no evidence of association for PDCD1 SNPs with AS in our study, but CT genotype (PD-1.9) seems to be associated with HLA-B27 positivity in the patients with 
AS.

P.B.33.11
Characteristics of genotypes of ACE gene in obese patients with asthma

G. Yeryomenko, T. Pasiyeshvili; 
Kharkiv National Medical University, Kharkov, Ukraine.

Aim: To investigate and analyze the features of the polymorphisms of ACE gene in patients with asthma.
Methods: 60 patients with asthma severity level 2-4 with not controlled obesity underwent assessment.
It was established that the formation of asthma is the result of genetic and immune disorders, and its progression is associated with bronchial hyperreactivity and participation of 
inflammatory mediators in the pathological process, establishing genes variants related to pathogenic pathway and which plays a key role in the pathophysiology of the disease.
Overweight or obese patients with asthma accompanied by redistribution of ACE gene genotypes (I / I - 8,2%, I / D - 31,1% and D / D - 60,7%) compared with individuals with isoleted 
course of asthma (14.4%, 33.3% and 52.4% respectively) and performance standards of 16%, 54% and 30% according. The presence of pathological mutant gene D / D often recorded 
in patients with asthma manifestation after 30 years (47% of) of III-S (36.1%) and IV stage disease (19.7%). Expressiveness ACE gene (D / D) is inherited by patients with acute 
exacerbation of asthma more than 3-4 times a year (39.4%), the emergence of asthma attacks more than 5 times a day (37.6%) and increased blood pressure in acute condition (52, 
9%).

P.B.33.12
FoxP3 gene polymorphisms in Behçet’s Disease

Z. Babaloo1,2,3, A. Hoseini1, E. Sakhinia1,3, A. Khabazi1, D. Shanebandi1; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Drug Applied Research Center, Tabriz, Iran, Islamic Republic of, 3Connective Tissue Disorder Research Center, Tabriz, 
Iran, Islamic Republic of.

Introduction: FoxP3, a member of the forkhead family of transcription factors, is essential for the development and function of regulatory T cells. Single Nucleotide Polymorphisms 
(SNPs) in the FoxP3 gene contribute to some autoimmune disorders. Mutations in human Foxp3 gene cause the disease immune dysregulation. Behçet’s disease (BD) is a relapsing 
multi-system auto-inflammatory disorder with a characteristic geographical distribution being more prevalent in countries along the Silk Road than in Western countries. Different 
studies have reported that regulatory T cells are paradoxically expanded in BD. The aim of this study was analyzing the association of Foxp3 gene polymorphisms and Behçet’s 
disease.
Materials and Methods: A total of 50 BD patient and 50 healthy control from Northwest Iran were genotyped by PCR and RFLP (mun I and pst I) for two SNPs including rs3761547 
(−3499T/C) and rs3761548 (-3279 C/A) in promoter region of FoxP3 gene.
Results: The allele -3279 C/A was significantly associated with BD [P=0.002; odds ratio (OR) = 3.841; 95% confidence interval (CI) 1.610-9.161]; whereas, there was weaker association 
between FoxP3 promoter SNPs (−3499T/C) and disease risk.
Conclusions: Current study provides the first evidence for the association of the FoxP3 promoter polymorphism with BD, in an Iranian population. SNPs rs3761547 (−3499T/C) and 
rs3761548 (-3279 C/A) are associated with BD. The allele -3279 C/A may be related to disease susceptibility.
Keywords: Behçet’s disease, FoxP3 gene, Single nucleotide polymorphism
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P.B.33.13
Association study between CTLA-4 A49G polymorphism in patients with anti-sperm antibody related infertility

M. Zamani1, N. Rezaei1, A. Salmaninejad2; 
1Department of Immunology & Biology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Department of Medical Genetics, School of Medicine, 
Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of.

Background:Infertility remains a threat to successful reproduction by couples desirous of pregnancy and is estimated to affect one out of five couples worldwide. 9-36 % of the cases 
have been attributed to the production of anti-sperm antibodies (ASAs) in men. Cytotoxic T-lymphocyte antigen-4 (CTLA-4) is a cell surface molecule involved in the regulation of T 
cells. Single nucleotide polymorphisms of CTLA-4 gene are known to be associated with susceptibility to several autoimmune diseases. We studied the correlation between CTLA-4 
A49G genotype and risk of ASA-related infertility in an Iranian group of infertile patients, at the level of single nucleotide polymorphisms (SNP) of the genome.
Methods:Genomic DNA was extracted from whole blood according to standard protocols by salt protein precipitation. Genotyping was performed by polymerase chain reaction and 
restriction enzyme digestion (PCR RFLP). This polymorphism was genotyped in 204 Iranian subjects (100 patients with antisperm antibody-related infertility and 104 healthy controls).
Results:Patients frequencies of the A/A genotype in comparison with healthy controls (30.76% vs. 17.6%, P= 0.01) as well as the allelic frequency for A (52.8% vs. 43.5%, P= 0.04) were 
significantly different. However, A/G and G/G genotype frequencies between patients and healthy controls were not significantly different (P=0.6, P=0.3, respectively).
Conclusion:statistically meaningful association between male ASA-related infertility and CTLA-4 gene polymorphism has been observed in this study, suggesting a correlation 
between impaired CTLA-4 associated immunomodulation to the development of ASAs. This study raises more interest for further investigation to the mechanism of CTLA-4 in the 
development of ASA related infertility.

P.B.33.14
A combined genome-wide DNA methylation and transcription analysis identified genes related with pathogenesis of systemic sclerosis

Q. Li1, H. Zhu1,2, H. Luo1,2, T. Chen1, S. Liu1, M. Yan1, X. Zuo2; 
1University of Texas Southwestern Medical Center, Dallas, TX, United States, 2Xiangya Hospital, Central South University, Changsha, China.

Objectives: Systemic sclerosis (SSc) is an autoimmune disease with unknown etiology. Aberrant DNA methylation has been reported in dermal fibroblasts of SSc patients, but little is 
known about the DNA methylation changes in relation with gene expression on a genome-wide scale in SSc.
Methods: A genome-wide DNA methylation and transcription analysis were performed on PBMC from 19 SSc patients and 18 controls (HC) using Illumina Human Methy450 and 
HumanHT-12 Beadchips. The serum cytokines were measured using the human 27-plex luminex assay. Data were analyzed by GenomeStudio, R and IPA software.
Results: Out of 485,000 CpG sites, 4848 were hypomethylated in SSc. Transcriptional profiling identified 1023 significantly upregulated genes in SSc, of which 405 genes were 
hypomethylated, indicating a negative regulation of DNA methylation on gene expression. The hypomethylated genes in SSC include established autoimmune-related and novel 
genes, such as AIF1, ARID3A, IFI44L, PARP9, RSAD2, EPSTI1, EIF2AK2 and CYFIP2. Pathway analysis revealed enrichment of genes involved in Wnt signaling pathway, leukocyte 
transendothelial migration, cell adhesion molecules and chemokine signaling pathway. The Wnt signaling pathway was represented by hypomethylation of Wnt5b, Wnt7a, Smad2, 
and Mapk9. The hypomethylation of the genes involved in chemokine signaling pathway were correlated with the increased level of chemokines such as eotaxin, MCP-1 and RANTES 
in sera of SSc patients.
Conclusions: We provide a comprehensive analysis of genome-wide methylation landscape and gene expression in SSc. The presented global DNA methylation and gene expression 
data may represent novel candidate factors in the etiology and pathology of SSc.

P.B.33.15
Lupus-Associated Functional Polymorphism in PNP Causes Cell Cycle Abnormalities in Human Immune Cells

Y. Ghodke-Puranik, J. M. Dorschner, D. M. Vsetecka, S. Amin, A. Makol, F. Ernste, T. Osborn, K. Moder, V. Chowdhary, M. A. Jensen, T. B. Niewold; 
Mayo Clinic, Rochester, MN, United States.

Systemic lupus erythematosus (SLE) is a multi-system, autoimmune disease characterized by autoantibodies to nucleic acids and nucleosomal proteins. The type I interferon pathway 
is dysregulated in SLE and IFN-α levels are high in patients. We performed a genome-wide association study and found that a missense SNP in the purine nucleoside phosphorylase 
(PNP) gene associates with high serum IFN levels in SLE (rs1049564, P=1.24 x10-7). PNP is a key enzyme of purine metabolism. PNP deficiency leads to dysregulated levels of 
deoxynucleotides, a slowing or inhibition in DNA synthesis, and defective T-cell and variable B-cell immunity. We find that the rs1049564 variant of PNP induces an S phase block 
in lymphoblastoid cells. Cell lines with homozygous variant (TT) had ~2 fold increases in S phase block as compared to cells lines with homozygous non variant (CC). We further 
showed that rs1049564 variant induced S phase block can be pharmacologically reversed, and similar findings were observed in SLE patient cells. These results suggest that the 
rs1049564 PNP polymorphism is a loss of function variant, and the C to T substitution in PNP alters PNP function results in S-phase block in select cell subsets within the lymphocyte 
compartment. This may result in an increase in circulating apoptotic lymphocytes, and higher type I IFN in human SLE. These findings have pharmacogenomic implications, as the 
S-phase block can be rescued in our in vitro experiments, suggesting a potential for personalized therapeutics.

P.B.33.16
Association of single-nucleotide polymorphism (SNP) rs143383 growth and differentiation factor 5 (GDF5) with Knee osteoarthritis

M. M. Hassanien; 
Asyut University Hospital, Asyut, Egypt.

Introduction: Osteoarthritis (OA), is an age-related common polygenic disease characterized by thinning and loss of the articular cartilage in synovial joints such as knees. The etiology 
and pathogenesis of OA is largely unknown, single-nucleotide polymorphism (SNP) rs143383 (C/T) influencing OA susceptibility across a range of ethnic groups. This study investigate 
and identify the association of polymorphism in GDF-5 gene with osteoarthritis in Egyptian population.
Methods:This Case control study of 100 women and 100 male ≥40 years that fulfilled American College of Rheumatology (ACR) for Knee OA and 100 controls recruited from the 
outpatient clinic of Department of Rheumatology, Asyut university, Egypt. Clinical symptoms were assessed with WOMAC index and VAS for knee pain. The severity of disease 
was determined by radiological grades (Kellgren Lawren). Body Mass Index (BMI) was recorded. DNA isolation and genotype analysis use the method of (Southam et al., 2007) and 
followed for determining the GDF-5 gene (T/C; rs143383) polymorphism. Amplification was performed.
Results: There were weak but significant associations present between the GDF5 polymorphism and knee OA at the allele level (C vs. T: 0.85, 95% CI = 0.78-0.93) and genotype level 
(CC vs. TT: 0.72; CT vs. TT: 0.81; CC/CT vs. TT: 0.83; CC vs. CT/TT: 0.78) in the overall population. A stronger significant association was observed for CC vs. TT (OR = 0.83, P <0.001) in 
comparison with other models in males we identified a second polymorphism, located in the 3’-UTR of GDF5, that influenced allelic expression of the gene independent of rs143383.
Conclusion: GDF5 is an OA susceptibility gene with association between the GDF5 polymorphism and clinical symptoms of knee OA in Egyptian population.

P.B.33.17
Association of STAT4 rs75748665 polymorphism with susceptibility to systemic lupus erythematosus in Algerian population

S. Salah1, H. Iguerguezdaoune1, D. Hakem2, D. Fodil3, M. Djennane4, A. Moussa Mebarek1, A. Djendi1, D. Charron5, A. Ladjouz-Rezig6, S. Lefkir-Tafiani3, R. Tamouza5, N. Attal1; 
1Pasteur Institute of Algeria, Algiers, Algeria, 2Bab El Oued Hospital, Algiers, Algeria, 3Beni Messous Hospital, Algiers, Algeria, 4Tizi Ouzou Hospital, Tizi Ouzou, Algeria, 5Saint Louis Hospital, 
Paris, France, 6Ben Aknoun Hospital, Algiers, Algeria.

Introduction: Systemic lupus erythematosus (SLE) is a multifactorial autoimmune disease with complex genetic inheritance that affects different organs and tissues. According to 
several studies, STAT4 has been identified as a candidate gene in the development of SLE in various populations. We investigated whether a functional STAT4 single nucleotide 
polymorphism (SNP) is associated with susceptibility and clinical features of SLE in Algerian patients compared to healthy controls.
Methods and Materials: Our case-control study comprised 154 patients with SLE and 218 sex-, age-, and ethnicity-matched healthy controls. The SNP (rs7574865) was genotyped 
using TaqMan MGB Allelic Discrimination method.
Results: Our results showed a significant association of either rs7574865 T allele (pc=0.018, OR 1.57, 95 % CI = 1.08-2.30) or TT genotype (pc=0.013, OR 3.93, 95 % CI = 1.27-14.33) with 
genetic risk of SLE in our studied population. This T variant might be a factor in the pathogenesis of SLE as it increases the sensitivity to IFN-α-induced signaling processes in myeloid 
dendritic cells (mDCs) as compared to the G wild type allele of STAT4 gene. The IFN-α-differentiated mDCs express TLR7/9 and enhance the production of IgG anti-dsDNA, e.g. in 
response to enhanced apoptotic cells production. In addition, mDCs activate and expand autoreactive T and B cells proliferation and differentiation, contributing with anti-dsDNA 
auto-antibodies to the SLE development.
Conclusions: Our results suggest that STAT4 rs7574865 T allele plays an critical role susceptibility to SLE, however, further studies are required to investigate the exact mechanism by 
which this genetic variant contribute to SLE development.
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P.B.33.18
Association of TRAF-1 (rs10818488) and TNFAIP3 (rs2230926) polymorphisms with rheumatoid arthritis and systemic lupus erythematosus and their relationship to disease 
activity among Egyptian patients.

M. Moaaz; 
Medical Research Institute, Alexandria University, Alexandria, Egypt.

Introduction: Recent genome-wide association studies demonstrated association of single nucleotide polymorphisms in the Tumor necrosis factor alpha-induced protein 3 (TNFAIP3) 
and Tumor necrosis factor receptor associated factor 1 (TRAF-1) with autoimmune diseases in different populations. This study aimed to determine whether the TRAF-1 (rs10818488) 
polymorphism and (TNFAIP3) (rs2230926) polymorphism confer susceptibility to systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA) in Egyptian population and if there 
is any relation to disease activity and auto-antibodies profile.
Materials and Methods: This was a case-control study in which 105 individuals with RA and 90 individuals with SLE and 75 healthy controls were included. Genotyping was performed 
using TaqMan genotyping assay for two single nucleotide polymorphisms (SNPs) that showed the best evidence of association in the previous Caucasian studies.
Results: We detected significant differences in allele frequency of rs2230926 G allele with SLE (OR: 3.13, CI: 1.37-7.12; P=0.006) and RA (OR: 2.9; CI: 1.31-6.65; P =0.008). The A allele 
of TRAF1 was significantly increased in RA compared to controls (50% versus 40.6%). Carriers of the A allele were significantly more likely to develop RA (OR: 1.45; 95% CI: 0.95-2.22; 
P=0.008), while TRAF 1 polymorphism did not exhibit any statistical significant difference in the frequencies of genotypes or alleles in SLE and controls (OR: 0.67; 95% CI: 0.43 -1.06; 
P=0.03).
Conclusion: These results indicated that TNFAIP3 is a susceptibility gene to SLE and RA in Egyptian population. Also, the association of TRAF1 locus with RA susceptibility was 
detected, while no significant association was observed for SLE.

P.B.33.19
Expression of enterovirus protein in the pancreas, duodenum and spleen of type 1 diabetic (T1D) and prediabetic autoantibody positive (aab+) subjects

M. Oikarinen1, J. E. Laiho1, S. Richardson2, M. Campbell-Thompson3, N. G. Morgan2, A. Pugliese4, S. Tauriainen5, H. Hyöty1; 
1University of Tampere, Tampere, Finland, 2University of Exeter Medical School, Exeter, United Kingdom, 3University of Florida, Gainesville, FL, United States, 4University of Miami, Miami, 
FL, United States, 5University of Turku, Turku, Finland.

Enterovirus proteins have been found in pancreatic islets and intestine of T1D patients more frequently than in control subjects. The present study further evaluates this association 
and the possible correlation between virus detection in pancreas, duodenum and spleen.
Formalin-fixed paraffin-embedded samples were collected from pancreas (60 T1D, 22 aab+ and 49 non-diabetic controls), duodenum (29 T1D, 13 aab+, 22 controls) and spleen (42 T1D, 
16 aab+, 38 controls) of brain-dead organ donors (nPOD study) and immunostained for enterovirus VP1 protein (clone 5-D8/1) and insulin.
Enterovirus-positivity in the pancreas correlated with the presence of insulin (p=0.02). Both diabetic and aab+ donors were more frequently virus-positive in pancreatic islets and 
duodenum compared to control donors (Pancreas: 65% and 50% vs. 33%, p=0.02; Duodenum: 41% and 46% vs. 14%, p=0.02). Donors with virus-positivity in the duodenum tended to 
be positive in the pancreas as well, p=0.26). Splenic viral positivity was also highest among diabetics, however without statistical significance (38%, 31% and 26%, p=0.53) and showed 
no correlation to other organ virus-positivity.
The results confirm the previous observations of more frequent enterovirus-positivity in T1D subjects compared to controls. Additionally, the study shows that this increase can 
already be seen at the prediabetic stage of the disease. The facts that similar differences were found in duodenum, and that virus positivity in the pancreas and duodenal mucosa 
correlated at an individual level, support the biological significance of these observations

P.B.33.20
Comparison of a high salt and a low diet in the murine serum transfer arthritis

C. Heuberger1, B. Sehnert1, F. Nimmerjahn2, J. Titze3,4, R. E. Voll1; 
1Department of Rheumatology and Clinical Immunology and Centre of Chronic Immunodeficiency, University Medical Centre and University of Freiburg, Freiburg, Germany, 2Institute of 
Genetics at the Department of Biology, Friedrich-Alexander University Erlangen-Nürnberg, Erlangen, Germany, 3Interdisciplinary Center of Clinical Research, Research Group N2, Nikolaus 
Fiebiger Center of Molecular Medicine, University of Erlangen-Nürnberg, Erlangen, Germany, 44Department of Clinical Pharmacology, Vanderbilt University School of Medicine, Nashville, 
TN, United States.

Introduction: Beside the association of genetic factors in Rheumatoid Arthritis (RA), environmental factors play an ever more important role. High salt diet strengthens the severity 
in experimental autoimmune encephalomyelitis by induction of Th17 cells. However the impact of salt intake on the development of RA is not fully understood. Our study compares a 
high versus a low salt diet in the serum transfer arthritis regarding the clinical parameters and paw cytokine levels.
Materials and Methods: C57BL/6 mice received a high (HS) or low salt (LS) diet for three weeks whereas G6PI-serum was injected at day 14. Paw swelling was scored visually for 8 
days. Cytokine levels were measured by ELISA in paw extracts. Serum cytokine concentrations were investigated with a FACS bead assay.
Results: The mean arthritic score of the paws was significantly lower in the LS compared to the HS group at day 8 after serum transfer. The cytokine level of IL-1β in the forepaw 
extracts was significantly reduced in the LS compared to the HS group and the level of IL-17A showed a trend towards a decrease. Paw IL-6 and IL-10 did not differ between the 
groups. Serum cytokine levels of IL-2, IL-4, IL-6, IL-10, IL-17A and TNF-α were also unaltered between the groups.
Conclusion: In the G6PI-serum transfer arthritis the low salt diet attenuates the clinical manifestations. This might be a result of the reduced secretion of pathogenic cytokines in the 
paws. Reducing the salt intake could therefore be an important supplementary treatment for RA patients.

P.B.33.21
Association of +190 G/A (rs1799864) polymorphism in the C-C chemokine receptor 2 (CCR2) gene with susceptibility to multiple sclerosis in the Slovak population

J. Javor1, Z. Parnicka1, J. Michalik2, D. Copikova-Cudrakova3, I. Shawkatova1, V. Durmanova1, K. Gmitterova4, E. Klimova5, M. Buc1, M. Bucova1; 
1Institute of Immunology, Faculty of Medicine, Comenius University in Bratislava, Bratislava, Slovakia, 2Neurology Clinic, Jessenius Faculty of Medicine, Comenius University in Bratislava, 
Martin, Slovakia, 31st Department of Neurology, Faculty of Medicine, Comenius University in Bratislava and University Hospital, Bratislava, Slovakia, 42nd Department of Neurology, Faculty 
of Medicine, Comenius University in Bratislava and University Hospital, Bratislava, Slovakia, 5Department of Neurology, Teaching Hospital of J.A. Reiman and Faculty of Health, University 
of Presov, Presov, Slovakia.

Introduction: CCR2 is one of the key players involved in the transmigration of mononuclear cells into the central nervous system and subsequent development of multiple sclerosis 
(MS) pathology. The aim of the study was to analyze the association of CCR2 +190 G/A (rs1799864) polymorphism with susceptibility to MS and its influence on age at onset, severity 
and neurological disability in MS.
Materials and Methods: CCR2 genotyping was carried out by PCR-RFLP method in 301 MS patients and 342 ethnically- and age-matched healthy controls. Association of CCR2 
polymorphism with MS susceptibility and clinical parameters was evaluated by logistic and linear regression analysis, respectively.
Results: Statistical analysis suggested a marginally significant association between MS and rs1799864 A allele (AA+GA vs. GG, P = 0.047, OR = 1.50, 95% CI = 1.00-2.25); however, after 
stratification of study groups for the presence of HLA-DRB1*15:01 risk allele, this association could be found in HLA-DRB1*15:01-negative individuals only (AA+GA vs. GG, P = 0.014, 
OR = 1.84, 95% CI = 1.13-2.98). Furthermore, there was no association between CCR2 polymorphism and clinical features of MS.
Discussion: Our results suggest that CCR2 +190 G/A polymorphism may increase susceptibility to MS, but its action seems to be restricted to individuals who do not possess the major 
MS risk allele HLA-DRB1*15:01. The increased risk of MS associated with the CCR2 +190A allele could be explained by increased stability and expression of CCR2A splicing form.
Support: This work was funded by the grant of Ministry of Education VEGA 1/0810/12.

P.B.33.22
Association of PTPN22 mRNA expression with the disease activity markers IL-10, OAS2 and CD70 in patients with systemic lupus erythematosus

J. R. Machado-Contreras1, J. F. Muñoz-Valle1, A. Cruz1, D. C. Salazar-Camarena1, M. Marín-Rosales2, C. A. Palafox-Sánchez1; 
1Instituto de Investigación en Ciencias Biomédicas, Departamento de Clínicas Médicas, Centro Universitario de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara, Mexico, 
2Departamento de Inmunología y Reumatología del Hospital General de Occidente, Secretaria de Salud Jalisco, Zapopan, Mexico.

Introduction: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by increased T-B lymphocyte activation. Lyp encoded by the PTPN22 gene, is a key 
negative regulator of T cells. Previously we observed a decrease of PTPN22 expression in correlation with disease activity index in SLE patients (Machado-Contreras, 2015). On the 
other hand, it has been proposed a T cell gene expression panel for monitoring activity in SLE patients, which includes IL-10, OAS2, and CD70 (Grammatikos, 2014). The aim of this 
study was to determine the association among the gene expression of PTPN22, IL-10, OAS2, and CD70 in SLE patients.
Materials and Methods: Forty patients with SLE and 18 controls subjects were included. Total mRNA extraction from PBMCs and reverse transcription was performed for 
quantification of PTPN22, OAS2, IL-10 and CD70 relative to GAPDH by RT-qPCR.
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Results: SLE patients had decreased PTPN22 (P=0.04) and increased IL-10 (P=0.01) expression levels. OAS2 and CD70 expression showed no differences between groups. PTPN22 and 
IL-10 were correlated with the mex-SLEDAI score (r=0.43, P=0.006 and r=-0.44, P=0.004, respectively). In addition, correlations of PTPN22 with IL-10 (r=0.31, P=0.051), as well as with 
OAS2 (r=0.36, P=0.025) were observed.
Conclusion: The aberrant expression of PTPN22 and IL-10 may contribute to T and B cell hyperactivity observed in SLE pathogenesis. Moreover, PTPN22 could participate in pathway 
signaling of IL-10 expression trough the activation of the transcription factor Sp1 (Cao, 2014), in addition PTPN22 drives type 1 interferon production (Wang, 2013) that could lead to 
OAS2 expression.

P.B.34 Multiple Sclerosis

P.B.34.01
Increased CD4+ T cell reactivity to citrullinated myelin in the context of HLA-DR4 with progression of demyelinating disease

A. Kersh, B. Evavold; 
Emory University, Atlanta, GA, United States.

Autoimmune disease is suggested to progress through recognition of new or modified epitopes. In HLA-DR4+ rheumatoid arthritis patients, deimination of arginine to form citrulline 
in connective tissue proteins has been demonstrated. As HLA-DR4 confers increased risk for multiple sclerosis, we use the humanized HLA-DR4 mouse model to demonstrate that 
progressive demyelinating disease involves not only a T cell response specific for the initiating myelin oligodendrocyte glycoprotein (MOG) self-antigen but also the progression to 
recognition of citrullinated MOG (citMOG). The micropipette adhesion frequency assay was used to obtain a sensitive, physiologically relevant measurement of frequency and TCR 
affinity for MOG and citMOG as most autoimmune T cells are not detectible by pMHC tetramers. We found the frequency of CNS-infiltrating CD4 T cells reactive to citMOG increased 
throughout disease as more arginine-containing MOG was converted into citMOG while those reactive to native MOG decreased in frequency. Additionally, cells cross-reactive to 
both MOG and citMOG had the highest frequency. HLA-DR4 tetramers did not distinguish between cross-reactive cells and those that were reactive to MOG. Both MOG and citMOG 
induced upregulation of the transcription factor IRF4 in CNS CD4 T cells and elicited proliferation of CD4s in lymph nodes and spleen. Interestingly, immunization with citMOG does 
not induce demyelinating disease. These results are the first demonstration of T cell reactivity to citrullinated epitopes in HLA-DR4 demyelinating disease and of cross-reactivity to 
native and citrullinated MOG. Reactivity to citrullinated neoepitopes has great implications for use as disease biomarkers and potential target in antigen-specific immunomodulatory 
therapies.

P.B.34.02
Key role of CXCL10/ IP10 in Multiple Sclerosis Onset

L. Fernández-Paredes1, A. Casrouge2, J. Decalf2, C. de Andrés3, R. Pérez de Diego4, B. Alonso1, L. Villar5, J. Álvarez Cermeño5, R. Arroyo6, M. Tejera-Alhambra7, J. Navarro7, C. Oreja-Guevara8, 
M. López-Trascasa9, A. Seyfferth10, M. García Martínez8, R. Álvarez-Lafuente8, M. L. Albert2, S. Sánchez Ramón1; 
1Hospital Clínico San Carlos, Servicio de Inmunología., Madrid, Spain, 2Institut Pasteur,Laboratory of Dendritic Cell Biology, Paris, France, 3Hospital General Universitario Gregorio Marañón, 
Servicio de Neurología., Madrid, Spain, 4Instituto de Investigación de la Salud IdiPAZ, Laboratorio de Inmunogenética., Madrid, Spain, 5Hospital Hospital Ramón y Cajal, Servicio de 
Inmunología., Madrid, Spain, 6Hospital Clínico San Carlos, Servicio de Neurología, Madrid, Spain, 7Hospital General Universitario Gregorio Marañón, Servicio de Inmunología., Madrid, Spain, 
8Hospital Clínico San Carlos, Servicio de Neurología., Madrid, Spain, 9Hospital Universitario La Paz, Servicio de Inmunología., Madrid, Spain, 10STAT-UP Statistical Consulting&Services, 
Madrid, Spain.

Introduction: CXCL10/IP10 is a key chemokine mediating neuroinflammatory processes such as multiple sclerosis (MS). Dipeptydil-peptidase-4 (DPP4) cleavages CXCL10/IP10 
generating a truncated (short) form with antagonistic function. Furthermore, DPP4 provides a co-stimulatory signal on T cell promoting proliferation and Th1 cytokines production. 
We aim to evaluate the role of DPP4 and their target chemokines in MS pathophysiology.
Materials and Methods: Serum and Cerebrospinal fluid (CSF) samples were collected at the clinical onset of 89 MS patients (74 recurrent-remitting RRMS and 15 primary progressive 
PPMS), 43 healthy controls, 42 noninflammatory neurological disorders and 22 inflammatory neurological disorders. Levels of 12 chemokines and growth factors were measured 
using Luminex/XMAP platform. 20 representative samples of each group were tested for soluble DPP4 levels (Duo Set ELISA, R&D), DPP-activity (DPP4-Glo™ protease Assay; 
Promega); and CXCL10/IP10 isoforms (Ultra-Sensitive Single-Molecule Array Technology).
Results: The hierarchical multivariate decision-tree model showed that serum CXCL10/IP10 was the strongest classifier for MS diagnosis (cutoff <643pg/mL elicited the highest risk of 
86.67% PPMS and 35.87%RRMS; while cutoff >1,544pg/mL the lowest risk of 0%PPMS and 13%RRMS). Significantly lower CSF CXCL10/IP10 levels (p=0.005) and DPP activity (p=0.03) 
in RRMS patients were observed. CSF short-IP10 form in MS was markedly low in MS patients compared with other neurological disorders.
Conclusions: The decision-tree model identified serum CXCL10/IP10 as the best predictor for MS. Low CSF CXCL10/IP10 levels and DPP activity in RRMS are counterintuitive given the 
active neuroinflammation and the role of DPP4 in chemokine signalling regulation. Our findings might indicate an immunoregulatory defect in MS.

P.B.34.03
Functional analysis of SNP rs630923 located in the promoter of CXCR5 gene and associated with risk of multiple sclerosis

N. A. Mitkin1, A. M. Schwartz1, A. M. Muratova1,2, D. V. Kuprash1,2,3; 
1Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russian Federation, 2Department of Immunology, Faculty of Biology, Lomonosov Moscow State 
University, Moscow, Russian Federation, 3Institute of Molecular Biology and Regional Ecology, Lobachevsky State University of Nizhni Novgorod, Nizhni Novgorod, Russian Federation.

Introduction: Under normal conditions, CXCR5 chemokine receptor is expressed by B-cells and follicular helper T cells and directs their migration to areas of secondary lymphoid 
organs. In multiple sclerosis, areas of demyelinating lesions often attract B-cells due to overexpression of CXCL13, the CXCR5 ligand. We aimed to determine the functional 
significance of SNP rs630923 which is located in the promoter of CXCR5 gene and is associated with high risk of multiple sclerosis.
Methods: MEF2C binding to DNA was assessed using pull-down assay. B-cell stimulation was performed using LPS, PMA and ionomycin. NFkB activation was monitored with the use 
of NFkB-luciferase reporter
Results: We determined that one of rs630923 alleles creates functional MEF2C-binding site within one of the regions required for the basal activity of the CXCR5 promoter. CXCR5 
promoter containing active MEF2C-binding site showed significantly elevated activity in stimulated human B-lymphoblastoid cell lines.
Conclusion: MEF2C plays an essential role in B-cell proliferation and survival, and its binding site in human CXCR5 promoter associated with rs630923 appears to be directly related 
to pathogenic B-cells in multiple sclerosis. We are currently generating cell lines with different rs630923 variants using CRISPR/Cas9 system, as a paradigm of using SNP data and 
genome editing to manipulate physiological activity of transcription factors in a gene-specific manner. This study is supported by grant 14-14-01140 from Russian Science Foundation.

P.B.34.04
Maternally or adult acquired probiotic E. coli Nissle 1917 suppresses central nervous system inflammation

T. Secher, S. Kassem, M. Boury, I. Bernard-Cadenat, E. Oswald, A. Saoudi; 
INSERM-CPTP, Toulouse, France.

Multiple sceloris (MS) is a chronic inflammatory disease of the central nervous system (CNS) with an increasing incidence in developed countries. The paradigm of MS physiopathology 
that involves genetic susceptibility making individuals react abnormally against self-antigens is now challenged by increasing evidences of a critical role of the gut microbiota. Recent 
reports suggest that modulation of the gut microbiota might be one of the convincing therapy for MS. Herein, we investigated here whether the probiotic Escherichia coli Nissle 1917 
(ECN) might modulate the outcome of induced murine experimental autoimmune encephalomyelitis (EAE). We found that daily oral treatment with ECN reduced the severity of EAE 
upon MOG35-55 immunization and that this is associated with an inhibition of Th1/Th17 cytokine production by MOG specific CD4 T cells both in the peripheral lymph nodes and in the 
CNS. Interestingly, ECN-treated mice exhibited an increased number of CD4+ T-cells in the periphery while they are severely reduced in the CNS, suggesting that ECN might modulate 
both pathogenic T-cell differentiation and migration. Furthermore, the vertical transmission of ECN from mother led to a less severe EAE in the progeny. Collectively, our data reveal a 
probiotic effect of ECN in a novel physiopathological context, suggest that ECN treatment could be applicable to modulate the outcome of MS and support the concept that early-life 
microbial exposure may provide insights into novel therapeutic strategies for MS.

P.B.34.05
Role of transcriptional silencers Ets-2 and FoxP3 in the pathogenesis of multiple sclerosis (MS)

I. Panagoulias1, F. Karagiannis1, S. Anastasopoulou1, I. Aggeletopoulou1, S. Prekatsakis2, P. Papathanasopoulos2, T. Georgakopoulos1, A. Mouzaki1; 
1Division of Hematology, Department of Internal Medicine, Faculty of Medicine, University of Patras, Rion, Patras, Greece, 2Department of Neurology, Patras University Hospital, Patras, 
Greece, Rion, Patras, Greece.

Introduction: In MS, pathogenic Th1 and Th17 cells recognize myelin antigens and contribute to the damage to the central nervous system. Ets-2 and FoxP3 are transcriptional 
silencers of naive Th effectors (Teff) and Tregs, respectively. Both suppress cytokine gene expression through binding to the ARRE-2 promoter element. We studied the expression of 
Ets-2 and FoxP3 in distinct Th cell populations of MS patients and healthy controls, to delineate their role in MS pathogenesis.
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Materials and Methods: Th populations were isolated by FACS from 7 MS patients and 7 age/sex-matched controls. Ets-2, foxp3 and cytokine gene expression was determined by qRT-
PCR. Localization of Ets-2 and FoxP3 in the cell nucleus was investigated by immunofluorescence. Binding of Ets-2 and FoxP3 to ARRE-2 was investigated by ChIP analysis.
Results: In MS patients, the median % of activated Teffs and Tregs were 2.89 and 0.56 in the acute phase, and 0.8 and 2.37 in remission (vs 0.04 and 2.87 in controls). qRT-PCR and 
immunofluorescence showed very low levels of Ets-2 and FoxP3 synthesis and immunopositivity in the nucleus of Teffs and Tregs; ChIP analysis revealed no Ets-2 binding and very 
weak FoxP3 binding to ARRE-2 (compared to controls). In MS patients naive Teffs expressed significantly higher levels of IL-2 and IL-17A, memory Teffs TNF-a, and Tregs IL-2 and IFN-
gamma.
Conclusions: Low-level synthesis and dysfunction of Ets-2 and FoxP3 in Th cells of MS patients are probably responsible for the increase in pathological Th1 and Th17 cell clones.
Supported by GGSR and “Cooperation” grant 09SYN-21-609

P.B.34.06
Glial iron management in multiple sclerosis

S. Hametner1, J. Zarruk2, S. David2, H. Lassmann1; 
1Center for Brain Research, Medical University of Vienna, Vienna, Austria, 2Center for Research in Neuroscience, The Research Institute of The McGill University Health Center, Montreal, QC, 
Canada.

Multiple sclerosis (MS) is an inflammatory demyelinating disease of the central nervous system. MS leads to the destruction of oligodendrocytes and myelin, forming demyelinated 
plaques. Iron accumulates in oligodendrocytes and myelin in the white matter (WM) in healthy humans. In MS, iron loss of oligodendrocytes and myelin was found in the periplaque 
WM (PPWM), when compared to controls. Furthermore, chronic active lesion edges showed iron accumulation in microglia, forming iron rings around lesions.
We studied formalin-fixed autopsy brain tissue of 19 MS cases and 18 controls. Turnbull blue iron staining and immunohistochemistry for the iron exporter ferroportin, its cooperating 
ferroxidase hephaestin, the iron importers Zip-14, DMT-1, NRAMP1 and transferrin receptor, and the ferroportin antagonist hepcidin were analyzed. The expression of transferrin 
receptor on brain capillaries was decreased in MS lesions. Oligodendrocytes upregulated ferroportin and hephaestin in initial regions of MS plaques. Astrocytes expressed iron 
importers and exporters without showing iron accumulation. Microglia and macrophages upregulated ferroportin in MS lesions, and some of these cells strongly expressed hepcidin. 
Microglia did not express abovementioned importers.
Our data suggest active iron export of oligodendrocytes around lesions as defensive reaction against inflammation-triggered oxidative stress. All types of glia increase iron shuttling 
in the PPWM, this combined with the possible reduction of iron uptake from the circulation via endothelial cells might lead to a global iron loss in and around MS lesions. Hepcidin 
explains iron accumulation and ferroportin expression in macrophages. However, the iron import mechanism of microglia at iron rings remains to be determined.

P.B.34.07
CD56bright/CD56dim NK ratio specifically increases in cerebrospinal fluid of multiple sclerosis patients

E. Rodriguez-Martin1, C. Picon1, L. Costa-Frossard2, R. Alenda1, S. Sainz de la Maza2, E. Roldan1, M. Espiño1, J. C. Alvarez-Cermeño2, L. M. Villar1; 
1Department of Immunology, Hospital Ramon y Cajal, Madrid, Spain, 2Department of Neurology, Hospital Ramon y Cajal, Madrid, Spain.

Background and objective: Changes in blood natural killer (NK) cells, important players of the immune innate system, have been described in multiple sclerosis (MS). We studied 
percentages and total cell counts of different effector and regulatory NK cells in cerebrospinal fluid (CSF) of MS patients and other neurological diseases to gain better knowledge of 
the role of these cells in neuroinflammation.
Patients and Methods: NK cell subsets were assessed by flow cytometry in CSF of 85 consecutive MS patients (33 with active disease and 52 with stable MS), 16 with other 
inflammatory diseases of the central nervous system (IND) and 17 with non-inflammatory neurological diseases (NIND).
Results: MS patients showed a decrease in percentages of different CSF NK subpopulations compared to NIND group. However, absolute cell counts showed a significant increase 
of all NK subsets in MS and IND patients, revealing that the decrease in percentages does not reflect a real reduction of these immune cells. Remarkably, MS patients showed a 
significant increase of regulatory/effector (CD56bright /CD56dim) NK ratio compared to IND and NIND groups. In addition, MS activity associated with an expansion of NKT cells.
Conclusion: These data show that NK cell subsets do not increase uniformly in all inflammatory neurological disease and strongly suggest that regulatory CD56bright and NKT cells may 
arise in CSF of MS patients as an attempt to counteract the CNS immune activation characteristic of the disease.

P.B.34.09
The topography of Multiple Sclerosis lesions in the brain reveals insights into the mechanisms of demyelination and neurodegeneration

T. Zrzavy, L. Haider, S. Hametner, H. Lassmann; 
Medical University Vienna, Center for brain research, Vienna, Austria.

Background: Multiple sclerosis is a chronic inflammatory disease that leads to demyelination and neurodegeneration in the central nervous system. The disease process is initiated by 
inflammation, leading to oxidative and mitochondrial damage, which is amplified by brain aging.
Objective: Aim of the study was to determine to what extent the topographical distribution of lesions in the brain can provide clues regarding the mechanisms of inflammation and 
neurodegeneration.
Methods: The study was performed by neuropathological techniques on a sample of 51 MS patients at different stages of the disease and 38 controls without CNS disease. The extent 
of demyelination and neurodegeneration was evaluated by quantitative immunocytochemistry with markers for myelin, neurons and oxidative injury. The extent of tissue damage 
was analyzed in relation to arterial and venous blood supply.
Results: Demyelinated lesions within the brain were associated with inflamed blood vessels in lesions or the meninges. However, demyelinated lesions accumulated at sites of low 
arterial perfusion in the brain. Accumulation of oxidized lipids within neurons was associated with neurodegeneration and this was most pronounced in active lesions. It was related to 
inflammation in the meninges and most pronounced in areas of reduced flow of the cerebrospinal fluid. Another pattern of neurodegeneration was retrograde degeneration following 
axonal transection in white matter lesions.
Conclusions: Inflammation drives demyelination and neurodegeneration in the MS brain by oxidative injury, resulting in mitochondrial damage and dysfunction. This leads to a state 
of virtual hypoxia and is thus amplified in brain areas with low perfusion and oxygen supply.

P.B.34.10
Results of a centralized unit for the assessment of oligoclonal bands in patients with neurological diseases

I. Toboso1, A. Tejeda1, M. Espiño1, E. Fernández-Díaz2, L. Brieva1, A. B. Caminero1, L. Gabaldón1, I. García-Castañón1, J. L. Sánchez-Menoyo1, M. Muñoz-Pasadas1, F. Pérez-Parra1, E. Durán1, 
V. Meca3, L. Gómez1, C. Arnal1, D. Muñoz-García1, A. Muñóz-Málaga1, J. C. Álvarez-Cermeño1, L. M. Villar-Guimerans1; 
1Ramón y Cajal Hospital. IRYCIS, Madrid, Spain, 2Hospital universitario de Albacete, Albacete, Spain, 3La Princesa Hospital, Madrid, Spain.

Introduction: We have implemented a centralized unit for high sensitivity detection of oligoclonal IgG (OCGB) and IgM (OCMB) bands in patients with suspect of multiple sclerosis 
(MS). After 12 months in operation, we aim to assess the value of our techniques in daily clinical practise.
Materials and Methods: The first year of operation we received 535 samples from 67 different centres. To assess the clinical utility of our results, we designed a survey to get the 
definite diagnosis and clinical data of the patients. We received data of 186 patients from 17 centres, 147 of them had a definite diagnosis. We explore the accuracy of our techniques in 
this group.
Results: OCGB showed a specificity of 100% and a sensitivity of 91.7% for MS diagnosis. Lipid-specific OCMB were present in 41.3% of MS patients. They identified patients with a 
rapid disability progression in terms of MSSS score (4.79±0.46 vs 3.12±0.34 [mean±standard error], p=0.007).
Conclusions: These results demonstrate the utility of highly specialised Cerebrospinal fluid (CSF) laboratories in the clinical assessment of patients with suspected MS.

P.B.34.11
Ameliorating effects of Sesamum indicum seeds oil on animal model of multiple sclerosis

M. Zamani; 
Department of Immunology & Biology,Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of.

Introduction: The aim of this study was to determine the effects of Sesamum indicum seeds oil and Olive oil, on experimental autoimmune encephalomyelitis(EAE)which is considered 
as animal model of multiple sclerosis.
Materials and Methods: EAE was induced in 1.5-2 month old female C57BL/6 mice by immunizing with MOG 35-55 and complete Freund. Sesame oil was administrated 
intraperitoneally three days before immunization. IFN-γ, IL-10, IL-17 and TGF-β levels in supernatant of cultured mononuclear cells were assessed by ELISA.
Results: Our results show that weight loss and disease severity in sesame oil treated mice reduced significantly (p=0.01 and 0.001 respectively). Treated EAE mice also showed 
statistically significant delay in the onset of symptom in comparison with control group. The average IFN-γ levels of sesame treated EAE mice (519±31 pg/ml) were less than untreated 
EAE group (788±45 pg/ml) (p= 0.0003). IL-10 levels were increased in sesame oil treated EAE mice in comparison to untreated EAE group. We also showed that IL-17 levels are 
decreased in treated mice. In another experiment parallel to this study, the effects of Olive oil was evaluated, but we observed no significant results.
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Conclusion: TH1 cells through production of IFN-γ and TH17 cells through IL-17 are involved in pathogenesis of MS and EAE and IL-10 has been shown to exhibit suppressive effects on 
these disorders. It can be concluded that sesame oil is able to induce TH2 and TH17 and suppress TH1 responses in EAE.

P.B.34.13
Association of TREM-1 A/T SNP polymorphism (rs2234237) with the risk of multiple sclerosis in Slovak population

B. Gajdosechova1, M. Bucova1, J. Javor2, P. Turčani3, D. Cudrakova-Copikova3, J. Michalik4; 
1Institute of Immunology, School of Medicine, Comenius University, Bratislava, Slovakia, 2Institute of Immunology, Scool of Medicine Comenius University, Bratislava, Slovakia, 3Ist 
Department of Neurology, School of Medicine Comenius University, Centre for MS therapy,, Bratislava, Slovakia, 4Department of Neurology, Jesenius School of Medicine Comenius 
University, Martin, Slovakia.

Introduction: Multiple sclerosis (MS) is a chronic neurodegenerative and neuroinflammatory disease of unknown multifactorial ethiology. In immunopathogenesis, the failure 
of immune tolerance, loss of function of regulatory T cells and subsequent development of autoimmunity and inadequate regulation of inflammation play a great roles. TREM-
1(Triggering receptor expressed on myelocytes) is a novel PRR molecule of innate imunity detected on myeloid cell surfaces (monocytes, macrophages, microglia), which expression 
is enhanced during inflammation. TREM-1 has proinflammatory activity, that could have a role also in MS development. The role of TREM-1 molecule in MS has not been studied yet. 
Material and methods: The TREM-1 (rs2234237) A/T SNP polymorphisms was studied by a PCR-RFLP method in a cohort of 317 MS patients (89 men, 228 women) and 151 healthy 
controls (90 men, 61 women). EDSS scores ranged between 3.21 ± 1.43, MSSS score: 4.15 ± 2.00, PI (progression index) between 0.45 ± 0.50. Results: 167 patients had the main 
predisposing allele HLA DRB1*15:01, other 150 patients did not have this allele. In control group, 36 of them were HLA DRB1*15: 01 positive, the rest of them (115)were negative. 
The statistical significance was calculated with statistical software SNP Stats. We did not find significant differences in AA, AT and TT genotypes beetween MS patients and healthy 
controls (AA: MS:81.1%, controls: 80.2%; AT: MS:18.6%, controls: 18.5%; TT: MS:0.3%, controls: 1.3%). Conclusion: Our preliminary results do not suggest the role of TREM-1 A/T SNP 
polymorfism (rs2234237) in the predisposition to MS development.

P.B.34.14
CX3CR1-dependent recruitment of mature NK cells into the CNS contributes to the control of CNS autoimmunity

L. Hertwig1, S. Romero Suarez1, J. M. Millward1, H. Stuis1, R. M. Ransohoff2, A. Cardona3, C. Infante Duarte1; 
1Universitätsklinikum Charité Berlin, Institute for Medical Immunology, Berlin, Germany, 2Lerner Research Institute, Department of Neurosciences, Cleveland, OH, United States, 3University 
of Texas at San Antonio, Department of Biology, San Antonio, TX, United States.

Mice deficient for the chemokine receptor CX3CR1 experienced an exacerbated course of experimental autoimmune encephalomyelitis (EAE), which appeared to be associated with 
impaired NK cell recruitment into the CNS. However, the precise implications of NK cells, or NK cell subsets in autoimmune neuroinflammation remains elusive. Here we investigated 
the pattern of NK cell mobilisation, and the contribution of CX3CR1 to NK cell dynamics in response to a neuroinflammatory insult in the EAE model.
We show that NK cell frequency in peripheral blood varied during MOG33-35-induced EAE in C57/BL6 mice, and decreased directly after the peak of disease. Transversal analysis 
of NK cells at distinct EAE stages pointed to the mobilization of NK cells from spleen and peripheral blood during disease, and to an accumulation of NK cells in the inflamed CNS. 
Similar CNS migration patterns were observed in CX3CR1-deficient EAE mice, although NK cell levels in blood remained unaltered. However, the infiltrated NK population in CX3CR1-
deficient mice displayed an immature phenotype that contrasted with NK infiltrates in the WT counterparts. This shift in the ratio of immature to mature NK cells in CX3CR1-deficient 
mice seems to contribute to exacerbation of disease in the deficient animals, since transfer of fully mature wild-type NK cells prior to disease induction exerted a protective effect in 
CX3CR1-deficeint recipients.
In conclusion, our data highlight a protective role of fully mature NK cells in EAE, and demonstrate for the first time that mature and immature NK cells are recruited into the CNS by 
distinct chemotactic signals.

P.B.34.15
Foxp3+ cells are present and produce both pro- and anti- inflammatory cytokines in lesions of multiple sclerosis patients

S. E. Zandee1, M. D. Leech1, A. Williams2, S. M. Anderton1; 
1University of Edinburgh, MRC Centre for Inflammation Research, Centre for Multiple Sclerosis Research, Queen’s Medical Research Institute, Edinburgh, United Kingdom, 2University of 
Edinburgh, MRC Centre for Regenerative Medicine, Centre for Multiple Sclerosis Research, Edinburgh, United Kingdom.

Introduction: Multiple sclerosis (MS) is initiated by an unwanted immune response against central nervous system (CNS) autoantigens. Regulatory T cells (Treg) are one of the key 
components of immune tolerance, protecting against autoimmune disease. Treg function has been reported to be impaired in the blood of MS patients, however using experimental 
autoimmune encephalomyelitis (EAE), we showed that CNS-Treg behave differently from peripheral Treg, leaving open the possibility that they also might be functionally different in 
MS. Currently, the presence and function of Treg in MS lesions remains a matter of debate. Therefore, we studied location, numbers and functionality of Treg in the CNS.
Material & methods: Brain tissue from 11 secondary progressive MS patients and 4 controls was studied. Lesions were classified as active, chronic active, chronic inactive and 
remyelinating. Sequential sections were double labelled for CD4 and FoxP3 or CD8 and FoxP3 by immunohistochemistry. CNS Treg functionality was measured using double staining 
of Foxp3 with pro- and anti-inflammatory cytokines.
Results: CD4+Foxp3+ cells are present in MS lesions, the highest frequency of Treg was found in chronic lesions, although the absolute number was low. The presence of Treg was 
associated with perivascular retention of CD4+FoxP3- and CD8+FoxP3- T cells. Foxp3+ cells in MS lesions predominantly expressed IL-10, indicative of regulatory activity, although 
low-level production of IL-17, TNF-α, IFN-γ and GM-CSF was also evident.
Conclusions: Treg are present in MS lesions and show evidence for functionality as measured by IL-10, supporting the concept of enhancing Treg activity as a clinical intervention.

P.B.34.16
T helper cells 1/17-related genes in interferon-β-treated relapsing-remitting multiple sclerosis patients - correlation to clinical status

E. Milošević1, I. Dujmovic2, M. Markovic1, S. Mesaros2, J. Drulovic2, M. Mostarica Stojkovic1, D. Popadic1; 
1Institute of Microbiology and Immunology, School of Medicine, University of Belgrade, Belgrade, Serbia, 2Neurology Clinic, Clinical Centre of Serbia, School of Medicine, University of 
Belgrade, Belgrade, Serbia.

Introduction: In multiple sclerosis (MS), T helper cells (Th) 1 and Th17 are considered the orchestrators of the myelin destruction. Mechanism of action of interferon (IFN)-β, first-line 
treatment in relapsing remitting (RR) MS, is still largely unknown. Since many patients do not respond to therapy, we assessed expression of Th1/17-related genes in IFN-β-treated 
RRMS patients over 36 months.
Materials and Methods: RRMS patients (n=45) on IFN-β1b therapy without relapses or progression on EDSS during 3-years were considered responders (R, n=20), and the rest as non-
responders (NR, n=25). Relative expression was determined in peripheral blood mononuclear cells by qPCR for markers of IFN-β biological response (MX1, OAS2), Th1/17 polarizing 
cytokines (IL-12/23p40, IL-12p35, IL-23p19), respective receptors (IL-12Rβ1, IL-12Rβ2, IL-23R), transcription factors (T-bet, RoRγt) and effector cytokines (IFN-γ, IL-17A, IL-17F, GM-
CSF) before start and at 6, 12, 24 and 36 months of IFN-β therapy.
Results: All mRNA levels changed statistically significantly during the therapy, similarly in R and NR, and were comparable to baseline values at 24 months. MX1 and OAS2 mRNA 
levels were up-regulated at every time point in both groups.
Conclusions: MX1 and OAS2 showed R and NR did not differ in IFN-β biological response. Expression levels of Th1/17 axes’ genes did not distinguish R and NR. However, large inter-
individual variations in temporal patterns of particular genes and overall changes of mRNA levels due to IFN-β treatment warrant further investigation.
Supported by Serbian Ministry of Education, Science and Technological Development (Grants No. 175038 and 175031)

P.B.34.18
Inflammatory response in Multiple Sclerosis lesions

J. Machado-Santos, E. Saji, J. Bauer, H. Lassmann; 
Center for Brain Research, Vienna, Austria.

Introduction: Multiple sclerosis (MS) is an autoimmune inflammatory CNS disease. It is well established that demyelination and neurodegeneration in MS is associated with 
inflammation but the exact nature of the inflammatory response is currently undefined.
Therefore, we aim to investigate the proliferation and activation state of T cells in lesions of MS in comparison with other inflammatory CNS diseases.
Materials and Methods: We analyzed formalin fixed paraffin embedded brain tissue areas of 25 MS patients, 1 Neuromyelitis Optica (NMO), 1 acute disseminated encephalomyelitis 
(ADEM), 7 Rasmussen´s encephalitis (RE), 12 viral encephalitis, 8 Progressive multifocal leukoencephalopathy and 10 healthy controls. We examined the expression of Ox40, NFAT 
and CCR5 for activation and Ki67, PCNA and Mcm2 for proliferation by double labeling immunohistochemistry with the T cell markers, CD3 and CD8.
Results: We observed a high proliferation rate of T cells in lesions of ADEM, viral encephalitis cases, RE and NMO compared with MS. Interestingly, the results showed that in active 
lesions of MS significantly more CD8+T cells proliferate than in inactive lesions. Regarding activation, CCR5 was found to be highly expressed on lymphocytes in all MS stages.
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Conclusions: These findings suggest that proliferating T cells are more abundant in acute diseases than in MS. The high percentage of CD8+ T cells proliferating in active lesions of MS 
suggests a major role of these cells in MS pathogenesis. The high number of CCR5+ cells in MS lesions may have therapeutic implications since CCR5 could be targeted as an anti-
inflammatory treatment using Maraviroc.

P.B.34.19
Rai promotes astrocyte-dependent inflammation during experimental autoimmune encephalomyelitis

C. Ulivieri1, M. Savino1, I. Luccarini2, E. Fanigliulo1, A. Aldinucci2, E. Bonechi2, M. Benagiano2, B. Ortensi3, G. Pelicci3, M. D’Elios2, C. Ballerini2, C. T. Baldari1; 
1University of Siena, Siena, Italy, 2University of Florence, Florence, Italy, 3European Institute of Oncology, Milan, Italy.

Rai/ShcC negatively regulates Th17 cell differentiation and lupus autoimmunity. We have investigated the pathogenic outcome of the Th17 bias associated with Rai deficiency on MS 
development, using the EAE model. Unexpectedly, EAE was less severe in Rai-/- mice compared to their wild-type counterparts despite an enhanced generation of myelin-specific 
Th17 cells that infiltrated into the CNS. Nevertheless, when adoptively transferred into immunodeficient Rai+/+ mice, these cells promoted a more severe disease compared to wild-
type encephalitogenic Th17 cells. This paradoxical phenotype was caused by a decreased inflammatory response of astrocytes, which were found to express Rai, to IL-17. Hence Rai 
plays an opposite role in Th17 cell differentiation and astrocyte activation, with the latter dominant over the former in EAE.

P.B.34.20
Mannan-conjugated myelin peptides induce dendritic cell (DC)-driven tolerogenic response

M. Rodi1, A. de Lastic1, S. Prekatsakis2, I. Panagoulias1, P. Spadidea1, A. Tapinou3, T. Tselios3, I. Matsoukas3, P. Papathanasopoulos2, A. Mouzaki1; 
1Division of Hematology, Dept. of Internal Medicine, Faculty of Medicine, University of Patras, Patras, Greece, 2Department of Neurology, Patras University Hospital, Patras, Greece, 
3Department of Chemistry, University of Patras, Patras, Greece.

Introduction: An increasing number of studies are focusing on the ability of tolerogenic DCs(tDCs) to induce antigen-specific non-responsiveness or tolerance in autoimmune diseases 
such as multiple sclerosis (MS). We explored the potential of tDCs loaded with mannan-conjugated myelin peptides for MS immunotherapy. Materials and Methods: Peripheral 
blood monocytes and T-cells were isolated from 2 patients with remitting-relapsing MS and 2 age/sex-matched controls. tDCs were generated from monocytes cultured with IL-4/
GM-CSF/vitD3 for 6d. The resulted tDCs were loaded with myelin peptides conjugated with mannan (or peptide alone) and co-cultured with T-cells±IL-2 for 3 rounds of peptide 
stimulation (total of 25d). Cells were analyzed by flow cytometry to determine the phenotype of tDCs and the resulting T-cell populations. The DC cytokines IL-1β/IL-6/IL-8/IL-10/
TNF-α/IL-12p70 and the T-cell cytokines IL-2/IL-4/IL-6/IL-10/IL-17A/TNF-α/IFN-γ, were measured by CBA. Results: tDCs showed a semi-mature phenotype and secreted low to zero 
levels of proinflammatory cytokines. After d3 of co-culture the lymphocytes were >90% CD3+CD4+, and after the 1st antigen presentation all were differentiated into memory 
(CD3+CD4+CD45RO+) cells. At the end of the culture period with the mannan-myelin-peptide-loaded-tDCs, (i) the median % of nTregs (CD4+CD25+FoxP3+) was 10.8 (x3fold higher 
than in cultures with tDCs+peptide alone) and (ii) the levels of IL-10 had increased significantly (>6fold) whereas the levels of all other cytokines were low to zero. The results were 
similar between patient and control cultures. Concusions: Our results indicate that mannan-myelin peptide-loaded tDCs can be eventually used for immunotherapy in MS patients. 
This work was supported by GGSR “Cooperation” grant 09SYN-21-609.

P.B.35 Immune Regulation at Barrier Sites - Part 1

P.B.35.01
Function of the Aryl hydrocarbon Receptor Repressor during polymicrobial and parasitic infections

J. König1, J. Vorac1, D. Degrandi2, K. Pfeffer2, H. Weighardt1,3, I. Förster1; 
1LIMES Intsitute, Bonn, Germany, 2Institute of Medical Microbiology and Hospital Hygiene, Düsseldorf, Germany, 3IUF Leibniz-Institut für Umwelt-medizinische Forschung, Düsseldorf, 
Germany.

The Aryl hydrocarbon Receptor (AhR) is a ligand-activated transcription factor, which directs the metabolism of environmental and endogenous low molecular weight chemicals. 
More recently, the AhR has been identified as a potent immune regulator. AhR activity is regulated by feedback inhibition through the AhR Repressor (AhRR).
Using AhRR-EGFP reporter mice we could show, that the AhRR is mainly expressed in immune cells of the intestine and skin. AhRR-deficient mice are protected from LPS induced 
septic shock, suggesting a connection between the AhR/AhRR-system and the defense against pathogens. In this project, we are analysing the function of the AhRR in systemic and 
intestinal infections using the Colon Ascendens Stent Peritonitis (CASP) model, which leads to polymicrobial sepsis, and an ileitis model based on oral infection with the parasite 
Toxoplasma gondii. First results show a slightly higher survival rate of AhRR-deficient mice compared to wildtype controls after CASP surgery. In contrast, AhRR-deficient mice appear 
to be more susceptible to parasite induced ileitis compared to wildtype controls. Since the AhR is also known to regulate the Th17 and Treg cell development, the expression of the AhRR 
in in vitro generated T effector cell subsets was analysed. We found that the AhRR/EGFP-reporter is expressed in the majority of Th17 and Treg cells, to a lesser extent in Th22, but not in 
Th1 and Th2 cells. No significant differences between AhRR-deficient and wildtype cells with regard to cytokine expression were detectable. Additionally, we were able to show, that 
AhRR-deficient mice establish normal endotoxin tolerance.

P.B.35.02
Regulation of AhRR expression through environmental AhR ligands in intestinal immune cell subsets

O. Schanz, O. Brandstätter, H. Weighardt, I. Förster; 
LIMES-Institute, Bonn, Germany.

The aryl hydrocarbon receptor (AhR) is a ligand activated transcription factor, which senses small environmental chemicals. The AhR is expressed in several types of immune cells like 
dendritic cells (DC), macrophages, T cells and innate lymphoid cells (ILC). AhR activity is regulated through the AhR repressor (AhRR) via a negative feedback loop.
We investigated AhRR expression in the gut of AhRR-reporter mice in dependence of the presence of AhR ligands in the diet or microbiota using microscopy and flow cytometry. IL17, 
IFNγ and IL-22 production was assessed in the steady state or after elicitation of dextran sodium sulfate (DSS) colitis.
We found the AhRR to be expressed in CD11c+ DC, macrophages, T cells, intraepithelial lymphocytes (IEL) and RORγt+ ILC of the small intestine and colon. These observations could 
be made in conventionally housed as well as germfree mice. In mice fed an AhR ligand deficient diet, AhRR was only expressed in DC. Further, we observed an inverse correlation of 
IL22 and AhRR expression in ILCs, despite similar frequencies of IL22 producing cells in WT and knockout animals. TCRγδ+ IEL were significantly reduced in the colon but not small 
intestine of AhRR-deficient mice.
Our findings indicate that AhRR expression in immune cells of the lamina propria mainly depends on dietary AhR ligands and not so much on the microbiota. We additionally revealed 
a connection between AhRR and IL22 expression and differential alterations in the composition of intestinal immune cell subsets.

P.B.35.03
Changes of the Wnt signalling in bronchial epithelial cells can affect the immune response in asthma

K. Dietz1, H. Baarsma2, M. Königshoff2, C. Schmidt-Weber1, K. Suttner1; 
1ZAUM - Centre of Allergy and Environment, Technische Universität München (TUM), Helmholtz Centre Munich and member of German Centre for Lung Research (DZL), München, Germany, 
2CPC-Comprehensive Pneumology Centre, Ludwig-Maximilians-Universität München (LMU), Helmholtz Centre Munich and member of German Centre for Lung Research (DZL), München, 
Germany.

Background: The Wnt signalling pathway is mainly linked to lung developmental processes, but there is recent evidence for contribution of the Wnt signalling to asthma. However the 
impact of IL-4, a key cytokine in asthma, on the Wnt signalling of bronchial epithelial cells is still unknown.
Aim: To investigate the Wnt signalling in the cross-talk of Th2 cells (IL-4) with bronchial epithelial cells.
Methods: Primary human bronchial epithelial cells (NHBEs) were stimulated with IL-4 up to 48h. The expression of Wnt and FZD genes was analysed using qPCR and confirmed by 
Western blot. Epithelial cells lines BEAS-2B and 16HBE 14o- as well as NHBEs were stimulated with significant regulated Wnts for 24h and the cytokine and chemokine profile was 
measured.
Results: Significant gene expression changes of several Wnt ligands and FZD receptors were observed. Wnt5a was 1.3 fold (95% CI, 1.2-2.0) upregulated after 6h, while FZD10 was 6-7 
fold upregulated over 48h of IL-4 treatment. Wnt4 was time-dependent upregulated with a maximal induction of 3 fold (95% CI, 1.4-10.7) compared to control at 48h. Upregulation of 
Wnt5a could be confirmed by Western blot. First results reveal an induction of CXCL8 secretion by Wnt4 in BEAS-2B and 16HBE 14o- cells and by Wnt5a in NHBEs.
Conclusion: The results indicate that IL-4 influences the expression of several Wnt signalling proteins in the bronchial epithelium. These proteins seem to be able to act on the immune 
response via the bronchial epithelium, suggesting a contribution of the Wnt signalling to the inflammation in asthma.
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P.B.35.04
Oral cadmium intake and immune responses in the gut: intestinal inflammation and immune priming of mesenteric lymph nodes

M. Ninkov1, A. Popov Aleksandrov1, J. Demenesku1, I. Mirkov1, D. Mileusnic1, M. Tolinacki2, L. Zolotarevski3, D. Kataranovski1,4, I. Brceski5, M. Kataranovski1,6; 
1Department of Ecology, Institute for Biological Research “Sinisa Stankovic”, University of Belgrade, Belgrade, Serbia, 2Institute of Molecular Genetics and Genetic Engineering, Laboratory 
for Molecular Microbiology, University of Belgrade, Belgrade, Serbia, 3Institute of Pathology, Military Medical Academy, Belgrade, Serbia, 4Faculty of Biology, Institute of Zoology, University 
of Belgrade, Belgrade, Serbia, 5Faculty of Chemistry, University of Belgrade, Belgrade, Serbia, 6Institute of Physiology and Biochemistry, Faculty of Biology, University of Belgrade, Belgrade, 
Serbia.

Introduction: Toxic metal cadmium (Cd) is important food and drinking water contaminant. The majority of ingested cadmium retained in the gastrointestinal tract (GIT) mucosa 
which allocates GIT as its main target. Mechanisms of induction of intestinal inflammatory response are largely unknown.
Materials and Methods: Effect of subchronic (30 days) oral (in water) cadmium administration (5 ppm and 50 ppm) was examined in Dark Agouti (DA) and Albino Oxford (AO) rats. 
Beside intestinal immune response, activity of draining mesenteric lymph node (MLN) cells, central place for induction of intestinal immune tolerance and local protective responses, 
was evaluated.
Results: In both rat strains cadmium consumption resulted in reduction of bacteria (Lactobacillus strain), intestinal tissue damage, modulated antioxidant enzymes activity and 
inflammation [increased proinflammatory cytokine (TNF, IL-1β, IFN-γ, IL-17) content in DA rats; increased TNF and IL-10 content in AO rats] in duodenal homogenates. Accumulation 
of cadmium in MLN was followed by stress response [elevation of MLN glutathione and metallothionein mRNA levels] only in DA rats. Stimulation of both adaptive (proliferation, Th1 
and Th17 cytokine response) and innate immune activities (NKG2D+, CD68+ cells, selected oxidative activities, IL-1β) in MLN was observed, more pronounced in DA compared to AO 
rats.
Conclusions: Oral intake of cadmium resulted in intestinal damage, inflammation, and induction of proinflammatory milleu and innate effector cell activities in MLN. Cadmium-
induced proinflammatory responses in DA rats but discrete immune responses of AO rats imply strain-dependent effects of oral cadmium administration.
Funded by Ministry of Education, Science and Technological Development of Serbia (#173039).

P.B.35.05
Zonulin level correlates with density of enteroviruses and tolerogenic dendritic cells in small bowel mucosa in celiac disease patients

T. Vorobjova1, H. Raikerus1, O. Uibo2, K. Heilman3, R. Uibo1; 
1University of Tartu, Department of Immunology, Institute of Biomedicine and Translational Medicine, Tartu, Estonia, 2Department of Pediatrics, University of Tartu; Children’s Clinic of Tartu 
University Hospital, Tartu, Estonia, 3Department of Pediatrics, University of Tartu; Tallinn’s Children’s Hospital, Tartu, Estonia.

Aim: to investigate the level of Zonulin (ZO), as tight junction regulator, in sera of celiac disease (CD) patients with and without type 1 diabetes (T1D), to elucidate the relationship 
between ZO level, density of enteroviruses (EV), tolerogenic indoleamine 2, 3-dioxygenase (IDO) + dendritic cells (DCs) in small bowel mucosa.
Materials and Methods: Seventy patients (43 female, median age 10.7 years) who underwent small bowel biopsy were studied: CD without T1D was diagnosed in 18, CD with T1D in 13 
patients, normal small bowel mucosa was found in two T1D patients and 37 patients with functional abdominal pain. All CD patients had partial or subtotal villous atrophy (Marsh 3a or 
3c). ZO was evaluated using Zonulin ELISA (Hölzel Diagnostika, Germany). Staining for EV and IDO+ DCs was performed by immunohistochemistry on paraffin-embedded specimens.
Results: ZO level was higher in CD patients, particularly in patients with Marsh 3c atrophy, comparing with persons with normal small bowel mucosa (p=0.02). CD patients, especially 
with coexisting T1D have a positive correlation between ZO level and densities of EV (p=0.0004) and IDO+ DCs (p=0.01).
Conclusions: CD patients, particularly with severe small bowel mucosa atrophy had significantly elevated level of ZO comparing with controls. This finding was strongly correlated 
with density of EV in small bowel mucosa in CD patients with severe atrophic changes, particularly in cases of concomitant T1D. Increased density of IDO+ DCs in CD indicates possible 
activation of immunoregulation processes in small bowel mucosa depending on increased intestinal permeability possibly connected to EV.

P.B.35.06
Chemerin is an antimicrobial agent in mouse skin

A. Zegar1, M. Banas1, B. Zabel2, J. Cichy1; 
1Department of Immunology, Faculty of Biochemistry, Biophysics and Biotechnology, Jagiellonian University, Krakow, Poland, 2Palo Alto Veterans Institute for Research, VA Palo Alto Health 
Care System, Palo Alto, CA, United States.

Introduction: Chemerin is a multifunctional protein implicated in leukocytes migration. It is abundantly expressed at epithelial barriers, including healthy but not diseased epidermis. 
Chemerin is predicted to share similar tertiary structure with antibacterial cathelicidins and we previously demonstrated that both recombinant chemerin, and chemerin in exudates 
from primary skin cultures has antimicrobial activity. The role of chemerin in controlling bacterial growth in vivo remains to be determined.
Materials and Methods: Chemerin-deficient and WT control mice were ectopically treated with two bacterial strains known to colonize the skin, S. aureus and E. coli. Skin was 
retrieved 24h later for histological examinations as well as enumeration of CFU. In some experiments, mice were treated with bacteria in the presence of chemically synthesized 
chemerin-derived peptides, that differed in antimicrobial activity based on in vitro assays or with scramble peptide.
Results: Chemerin-deficient mice harbored significantly higher bacterial loads compared to wild-type mice. In the infected mice, bacteria were seen to have formed a thin layer on the 
skin surface and invaded from the stratum corneum into the epidermal keratinocytes in KO but not WT mice. Application of an antimicrobial chemerin peptide on the skin significantly 
diminished the growth of bacteria.
Conclusions: Chemerin-deficient mice are not able to efficiently clear S. aureus and E. coli when exposed to these pathogens. Chemerin peptide restores the ability of these mice to 
restrict infection. Manipulation of chemerin levels and bioactivity or the use of chemerin-derived peptides may be a novel therapeutic approach to treat skin infections.

P.B.35.07
Influence of the microbiome in regulating ConA-induced-liver injury

B. Schiller1, C. Wegscheid1, A. Rehman2, A. Horst1, P. Rosenstiel2, G. Tiegs1; 
1Institute of Experimental Immunology and Hepatology, Hamburg, Germany, 2Institute of Clinical Molecular Biology, Kiel, Germany.

Introduction: The liver is continuously exposed to gut derived factors and bacteria. It has been shown, that gut microbiota can affect liver diseases like non-alcoholic fatty liver disease, 
hepatic encephalopathy, as well as viral, and alcoholic hepatitis. However, little is known about the influence of gut microbiota on immune-mediated liver injury. Therefore, we studied 
the role of gut microbiota in the Concanavalin A (ConA)-induced murine autoimmune hepatitis.
Materials and Methods: The composition of the microbiome in the feces of C57Bl/6, IL-10ko, and IL10fl/fl x Foxp3cre mice were analyzed by 16S rRNA sequencing. We further 
investigated the influence of antibiotics on ConA-induced liver damage. Immunophenotyping of infiltrating cells was performed via flow cytometry.
Results: We correlated the analysis of different phyla of the microbiome to parameters of liver damage. Preliminary results indicate three different phyla (Verrucomicrobia, 
Bacteriodetes, Firmicutes) to play either a protective or detrimental role in the progression of autoimmune-liver disease. Moreover, the different knock-outs influence the distribution 
of the distinct phyla in the gut microbiome. Interestingly, treatment with a broad-spectrum antibiotic cocktail ameliorate ConA-induced liver damage, which correlated with 
decreased frequency of T regulatory cells in the liver.
Conclusion: We clearly demonstrated a correlation between gut microbiota and ConA-induced liver damage. In order to identify specific species among phyla relevant for ConA-
hepatitis, we currently perform further experiments to distinguish between protective or detrimental bacteria. Further immunophenotyping of mice treated with antibiotics may shed 
light on the involvement of gut derived immune cells on the auto-immune hepatitis.

P.B.35.08
Langerhans cells (CD1a and CD207), dermal dendrocytes (FXIIIa) and plasmacytoid dendritic cells (CD123) in skin lesions of leprosy patients

J. A. Quaresma1,2, H. Fuzii1, K. Hirai1,2, T. Aaarão1,2, L. Mota1,2, J. Sousa1; 
1Federal University of Para, Belem, Brazil, 2State University of Para, Belem, Brazil.

Introduction: The clinical course of infection with Mycobacterium leprae varies widely and depends on the pattern of the host immune response. Dendritic cells play an important role 
in the activation of the innate and adaptive immune system and seem to be essential for the development of the disease. To analyze the presence of epidermal dendritic cells (CD1a 
and CD207), plasmacytoid dendritic cells (CD123) and dermal dendrocytes (factor XIIIa) in skin lesion fragments of leprosy patients, and to associate the presence of these cells with 
the polar forms of the disease. Materials and Methods: Skin samples from 30 patients, 16 with the tuberculoid form and 14 with the lepromatous forms, were used. These samples 
were submitted to immunohistochemistry using monoclonal antibodies against CD1a, CD207, FXIIIa, and CD123. Results: The results showed a larger mean number of Langerhans 
cells, detected with the CD1a or CD207 marker, dermal dendrocytes and plasmacytoid dendritic cells in patients with the tuberculoid form. A correlation was observed between the 
Langerhans cell markers CD1a and CD207 in both the tuberculoid and lepromatous forms, and between Langerhans cells and dermal dendrocytes in samples with the tuberculoid 
form. Conclusion: The present results indicate the existence of a larger number of dendritic cells in patients at the resistant pole of the disease (tuberculoid) and suggest that the 
different dendritic cells studied play an important role, favoring an efficient immune response against infection with M. leprae.
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P.B.35.09
Re-examining urban endotoxins: abundance and inflammatory capacity in polluted air

S. A. Moretti, E. Oerlemans, S. Lebeer; 
University of Antwerp, Antwerpen, Belgium.

Outdoor air pollution is a major environmental health problem affecting us all. Urbanization has resulted in health-threatening concentrations of air pollutants like particulate matter 
(PM), a diverse and complex mixture of air-suspended particles. The WHO stated that PM affects more people than any other pollutant, causing cardiovascular and respiratory 
diseases, and cancers. Studies indicate that many of the observed health effects are related to the capacity of inhaled PM to induce airway inflammation. Although not extensively 
studied and often neglected in PM sample collection methods, microbial endotoxins are components of PM with naturally high inflammatory potential. This response may be further 
enhanced with co-exposure to the other pollutants of PM, such as transition metals.
This study therefore investigates the role of endotoxins and transition metals in PM samples collected within Flanders (Belgium). To date, improved sampling strategies have 
shown ambient urban endotoxins to be much higher than previously thought, thus re-sparking the debate of their importance in PM-related health effects. Subsequently, detailed 
mechanistic studies in cell models are used to investigate the relative pro-inflammatory capacity of these PM components, their associated immune receptors and response genes, 
and their possible synergistic effects. Preliminary results indicate that the pro-inflammatory capacity of the airborne samples do not always correlate with the measured PM10 
concentrations at these sites. Therefore, in order to develop a more targeted approach in dealing with air pollution, it is essential to obtain more mechanistic studies relating the 
compositional analysis of PM to the biological activity resulting in disease states.

P.B.35.10
Abnormal humoral immune response to oral antigens casein and ovalbumin in complement C3-deficient patients

P. T. Pekkarinen1, M. Helminen2, S. Meri1,3, H. Jarva1,3, T. P. Arstila1; 
1Haartman Institute and Research Programs Unit, Immunobiology, University of Helsinki, Helsinki, Finland, 2The Paediatric Research Centre, Tampere University and University Hospital, 
Tampere, Finland, 3HUSLAB and Helsinki University Central Hospital, Helsinki, Finland.

Complement is a key effector mechanism of innate immunity, but also regulates adaptive immune responses and helper T cell differentiation. We have recently shown that 
complement is necessary for maintenance of intestinal tolerance, most likely through its effects on IL-10 producing T cells. In the present study we have analyzed humoral responses 
to two orally administered proteins in a rare cohort of 8 complement C3-deficient patients. Casein is a protein in cow’s milk, encountered in food, while ovalbumin from hen’s egg is 
encountered both in food and parenterally, as traces of it are also found in several viral vaccines. The parenterally administered amounts are thus very minute, but encountered in 
an immunogenic form and in early childhood. We found no significant difference between complement-deficient patients and controls in casein-specific IgG, whereas the patients 
had significantly decreased levels of IgG to ovalbumin. As previously reported for parenteral vaccine antigens, the patients were unable to mount IgG4 responses to either protein. In 
contrast, casein-specific IgA levels were decreased in the patients, but there was no significant difference in IgG. Specific IgE-levels were similar in both groups. These data suggest an 
impaired IgA production in response to a food protein in the absence of functional complement. Since local IgA production is important for imprinting tolerance to harmless antigens 
encountered at mucosal surfaces, this finding may be a further indication of impaired oral tolerance. The data also show that the previously reported secondary deficiency in IgG4 in 
C3-deficient patients also involves mucosal antigens.

P.B.35.11
MyD88 signaling in dendritic and intestinal epithelial cells is sufficient for protection against intestinal bacterial infection

C. Friedrich1, P. Mamareli1, Z. Wang1, S. Hagemann1,2, T. Sparwasser1, M. Lochner1; 
1Institute of Infection Immunology, Twincore, Hannover, Germany, 2Institute for Infectious Diseases, University of Bern, Bern, Switzerland.

Introduction: MyD88-dependent signaling pathways downstream of Toll-like receptors play a critical role for the protective immune response during intestinal infections. However, 
MyD88 is expressed in many different cell types in the intestine, including dendritic cells (DC), macrophages (MO) and intestinal epithelial cells (IEC). The specific contribution of 
MyD88 signaling in these cell types for the induction of a protective immune response during infections with intestinal pathogens is poorly understood.
Methods: We used genetically modified mice that allow for specific, cre-mediated reactivation of MyD88 signaling in mice lacking functional MyD88. This enabled us to study the 
contribution of MyD88 signaling for the induction of protective immunity in DC, MO, IEC as well as innate lymphoid cells (ILC3) and T cells during infection with the murine gut specific 
pathogen C. rodentium.
Results: Our data indicate that functional MyD88 signaling in DC, but not MO is sufficient to activate ILC3 and to protect mice during the early phase of infection. MyD88 signaling 
in both, DC and MO resulted in a partial restoration of the T cell response, whereas MyD88 signaling in ILC3 and T cells was not sufficient to induce a significant innate or adaptive 
immune response in this model. Importantly, our experiments demonstrate also a critical contribution of MyD88 signaling in IEC for protection against infection with C. rodentium.
Conclusion: Our present study indicates that integration of MyD88 signalling in DC and IEC is necessary and sufficient for full protection against intestinal bacterial infection with C. 
rodentium.

P.B.35.12
Characterization of the mouse NKC-encoded intestine-specific glycoprotein Clr-a

E. Rutkowski, S. Leibelt, A. Steinle; 
Institute for Molecular Medicine, Frankfurt am Main, Germany.

Clec2e is a member of the mouse Clec2 gene family whose members are clustered in the natural killer gene complex (NKC). Some members of the Clec2 gene family encode for C-type 
lectin-related (Clr) glycoproteins that are thought to act as regulators of the innate immune system engaging genetically coupled members of the NKRP1 receptor family. While some 
Clr glycoproteins are well characterized, studies on expression and function of the Clec2e gene product Clr-a are completely lacking. To address the immunological significance of the 
orphan Clr-a molecule we aim at characterizing the expression, function and receptor of Clr-a.
Immunoblotting of transfected 293T cells indicates that Clr-a is expressed as a glycosylated disulfide-linked homodimer. Low surface expression of Clr-a on transfectants correlates 
with intracellular retention and can be attributed to certain Clr-a domains as shown by flow cytometric analysis of hybrid molecules. Tissue-specific expression of Clr-a in the 
gastrointestinal tract was delineated by qRT-PCR and confirmed by immunofluorescence using our Clr-a specific mAb. Clr-a expression confined to the gastrointestinal epithelium 
and marked downregulation after poly(I:C) treatment suggest involvement of Clr-a in yet unclear modes of tissue-specific immunosurveillance. Identification of the yet unknown 
receptor for Clr-a is currently attempted and will hopefully aid in testing this hypothesis. In addition, we previously provided evidence for a gut-specific immunosurveillance by the 
genetically linked Nkrp1g/Clr-f receptor ligand pair (Leibelt et al. 2014). Of note, opposite regulation of Clr-a versus Clr-f in mice treated with poly(I:C) may hint to opposing roles of 
these molecules in intestinal immunity.

P.B.35.13
Rapid activation of the mTOR pathway in human resident lamina propria macrophages during the initiation of intestinal inflammation

J. Gras1, A. Heninger1, F. Lasitschka1, M. Dinkelacker2, G. Wabnitz1, M. Al Saeedi1, B. Jocher1, T. Giese1, S. Meuer1, J. Schröder-Braunstein1; 
1University Hospital Heidelberg, Heidelberg, Germany, 2DKFZ, Heidelberg, Germany.

Although resident human lamina propria CD68+ macrophages are known to be powerful mediators in host defence, molecular events associated with the initiation of an intestinal 
inflammatory response in these cells remain largely unknown.
To study early events in intestinal inflammation, we utilized a human intestinal organ culture model recently described by us, where the loss of the epithelial layer via EDTA treatment 
creates an inflammatory response in lamina propria cells of healthy mucosa. The very onset of this inflammatory response was associated with a rapid upregulation of protein 
synthesis as could be shown via mass spectrometry and immunofluorescent detection of O-Propargyl-puromycin (OPP) incorporation into newly synthesized proteins in resident 
lamina propria cells in situ. Among these OPP positive cells, CD68+ macrophages could be identified by immunofluorescence. Importantly, increased protein expression of many 
molecules occurred in the absence of an upregulation of transcript levels of the corresponding gene, suggesting regulation on a posttranscriptional level. In line with the increased 
protein synthesis in lamina propria macrophages, we were able to detect an activation of the known translation regulator pathway mTOR in this cell population. Furthermore, 
functional studies using the mTOR inhibitor Torin-1 suggested that activation of this pathway participates in the induction of IL6 production early in intestinal inflammation.
In conclusion, these results suggest that activation of protein translation as well as mTOR signalling are involved in the initiation of an inflammatory response in resident human 
lamina propria macrophages.
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P.B.35.14
Laminin-derived peptides are involved in inflammation, wounding and skin infections

I. Aschermann1, G. Klein2, H. Kalbacher2, B. Schittek1; 
1Department of Dermatology, University of Tübingen, Tübingen, Germany, 2University of Tübingen, Tübingen, Germany.

Laminins play a fundamental role in basement membrane (BM) architecture and function in human skin. The C-terminal laminin G domain-like (LG) modules of laminin α chains are 
modified by proteolysis to generate LG1-3 and secreted LG4-5 tandem modules. Invasive pathogens utilize host extracellular matrix proteins like collagen and laminin for adhesion 
and invasion of the host (Singh et al., 2012). By this, pathogens breach the BM and can degrade extracellular matrix proteins. Our group has previously reported that peptide 
fragments from the LG4 module exhibit a dose-dependent antimicrobial activity against several pathogens. Furthermore, we demonstrated that processing of the LG4-5 module 
generates bioactive peptides, which plays a key role in skin inflammation and wound healing (Senyürek et al., 2014).
In this study we will analyze postsecretory processing of laminin α3LG4-5 which generates multifunctional peptides. Therefore, we will use recombinant α3LG4-5 which is processed 
by protease-rich wound fluid. This enhanced processing enables us to perform spectrometric peptide mapping. Moreover, we will analyze inflammatory conditions leading to altered 
synthesis and processing of laminin α3 and its LG4-5 tandem module. 
We can show that processing of laminin α3LG4-5 generates smaller peptide fragments with functionality. Inflammatory conditions increase synthesis of LM332, which especially 
affects laminin α3 and secretion of C-terminal LG4-5 tandem. On the other hand, pathogens like P. aeruginosa utilize laminin α3 for adhesion of host cells; however, this binding goes 
along with series of consequences, which protects the host tissue.
Our data strongly suggest a novel multifunctional role for C-terminal laminin-derived peptides in human skin and its involvement in physiological processes and pathological 
conditions such as inflammation, chronic wounds and skin infection.

P.B.35.15
Basolateral sphingosine-1-phosphate regulates barrier function in polarized intestinal epithelial cells

E. Fuerst, S. C. Diesner, S. Exenberger, E. Untersmayr; 
Medical University of Vienna, Vienna, Austria.

Introduction: Sphingosine-1-phosphate (S1P) is a bioactive lipid playing a major role in lymphocyte trafficking and immune responses and is ligand for five G-protein coupled receptors 
(S1P1-S1P5). It has been shown that S1P acting on one of its receptors is an important regulator of vascular barrier function. Recently, it was suggested that S1P might play a role in 
epithelial barrier function, too. The aim of this study was to investigate the effect of basolateral S1P on barrier integrity in intestinal epithelial cells.
Materials and Methods: Well-differentiated Caco2 cells grown as tight monolayer were used as a human model for intestinal epithelium. S1P receptor expression was determined 
using real-time PCR. The effect of basolateral S1P stimulation on transepithelial electric resistance (TEER) measured as Ohm/cm2 and mRNA expression of tight junction proteins of 
Caco2 cells was measured using Endohm Chambers and real-time PCR, respectively.
Results: Real-time PCR data showed that well-differentiated CaCo2 cells express two of the five S1P receptors, S1P2 and S1P3. Basolateral stimulation with different concentrations 
of S1P (100nM and 500nM, respectively) caused regulation of mRNA expression of the tight junction proteins claudin-1, claudin-4, and zonula occludens-1. In addition, basolateral S1P 
increased transepithelial electric resistance in a time-dependent manner.
Conclusions: This study demonstrates that S1P is an important mediator in human intestinal epithelial cells having protective function on barrier integrity. We suggest short-term S1P 
release by mast cells during inflammation might be a protective mechanism to increase barrier function.
Supported by the Austrian Science Fund project KLI284.

P.B.35.17
Spatiotemporal Interplay of Severe Acute Respiratory Syndrome Coronavirus and Respiratory Mucosal Cells Drives Viral Dissemination in Rhesus Macaques

L. Liu, K. Nishiura, J. Peng, Z. Chen; 
The University of Hong Kong, Hong Kong, Hong Kong.

Innate immune responses play a critical role in the control of early virus replication and dissemination. It remains unknown, however, how SARS-CoV evades respiratory innate 
immunity to establish a systemic infection. Here, we show in Chinese macaques that SARS-CoV traversed the mucosa through the respiratory tract within 2 days, resulting in 
extensive mucosal infiltration by T cells, MAC387+ and CD163+ monocytes/macrophages followed by limited viral replication in the lung but persistent viral shedding into the upper 
airway. Mucosal monocytes/macrophages sequestered virions in intracellular vesicles together with infected Langerhans cells (LCs) and migrated into the tonsils and/or draining 
lymph nodes (LNs) within 2 days. In lymphoid tissue, viral replication was substantially enhanced in monocytes upon differentiation into dendritic cells (DCs) within 3 days. Systemic 
viral dissemination was observed within 7 days. This study provides a comprehensive overview of the spatiotemporal interactions of SARS-CoV, monocytes/macrophages and 
the dendritic cell network in mucosal tissues and highlights the fact that while these innate cells contribute to viral clearance, they also serve as shelters and vehicles to provide a 
mechanism for the virus to escape host mucosal innate immunity and disseminate systemically.

P.B.35.18
Delineating the role of indoleamine 2,3-dioxygenase-1 in the pathogenesis of staphylococcal superantigen-induced toxic Shock syndrome using humanized mice

T. Rutherford, G. Rajagopalan; 
Mayo Clinic, Rochester, MN, United States.

Staphylococcal toxic shock syndrome (STSS) is a serious clinical condition caused by staphylococcal superantigens (SSAg). It is characterized by robust activation of the immune 
system and systemic cytokine/chemokine storm, which culminates in multiple organ failure and death. Using our robust HLA class II transgenic mouse model, we have shown that 
IFN-γ plays a lethal role in STSS by inducing massive apoptosis of small intestinal epithelial cells. To understand the pathways by which IFN-γ contributes to lethality, we performed 
gene expression profiling on RNA obtained from the small intestines of wild-type (WT) and IFN-γ deficient HLA-DR3 mice at 3, 6, 9, 12, 24, 48 and 72 hrs during STSS using 
microarrays (Illumina beadchips). Indoleamine 2,3-dioxygenase-1 (Ido), a rate-limiting enzyme involved in tryptophan catabolism, was significantly upregulated in the small intestines 
of WT HLA-DR3 mice over IFN-γ-deficient HLA-DR3 mice at all time points. Given the immunomodulatory activities of IDO, we then investigated its role in STSS. HLA-DR3 transgenic 
mice were treated with 1-methyl tryptophan (1-MT), a known inhibitor of IDO or placebo (20 mg/day) and challenged with staphylococcal enterotoxin B (SEB), a potent SSAg. Mice 
were bled 3 hrs later to assess systemic cytokine levels and killed 48 hrs later to assess various parameters. Gut permeability was also determined. Inhibition of IDO with 1-MT did not 
modulate SEB-induced systemic cytokine/chemokine storm, splenic T cell expansion, gut permeability or organ pathology. Overall, while IDO is strongly upregulated during STSS in 
an IFN-γ-dependent manner, its inhibition neither aggravated nor attenuated immunopathology during TSS.

P.B.35.19
Parvalbumin and matrix components from Atlantic cod induce differential gene expression of cytokines and chemokines in intestinal and airway epithelia

T. Kalic1, I. Ellinger1, E. Waltl2, V. Niederberger2, H. Breiteneder1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria.

Background: Fish allergic patients experience rapid and severe IgE-mediated reactions following allergen exposure via gastrointestinal or respiratory routes. Food matrix components 
may contribute to the immune response. Gad m 1 is the major cod fish allergen. We explored the effects of Gad m 1 and cod matrix on cytokine and chemokine gene expression in 
epithelial cells.
Methods: Caco-2 and 16HBE14o- cells were used as models for human intestinal and bronchial epithelial cells, respectively. Cells were treated with Gad m 1 and/or cod matrix 
components. Untreated cells were used as negative control. IL-1β and TNF-α treatment served as positive control for inflammation. Total RNA was isolated and mRNA levels of IL-4, 
IL-6, IL-8 and CCL20 were determined by qRT-PCR.
Results: In Caco-2 cells, all three treatments downregulated IL-6 gene expression between 15% and 80%. CCL20 mRNA levels in Caco-2 cells were 20% lower after Gad m 1 treatment, 
whereas the matrix had no effect. In 16HBE14o- cells, Gad m 1 treatment reduced IL-6, IL-8 and CCL20 mRNA levels by 35%, 17% and 10%, respectively. However, matrix components 
and their combination with Gad m 1 upregulated gene expression of IL-6, IL-8 and CCL20 in 16HBE14o- cells 1.3-2.3- fold. IL-4 gene expression was increased 17-fold after matrix 
treatment and 40-fold after combination of matrix and Gad m 1.
Conclusion: Gad m 1 and cod matrix components induce differential gene expression of proinflammatory molecules in epithelial cells.
Supported by the Austrian Science Fund grant SFB 4608 and the doctoral program W1248-B13.



489Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ed

ne
sd

ay

P.B.36 Immune Regulation at Barrier Sites - Part 2

P.B.36.01
The protective effect of the skin barrier against bacterial infection is influenced by its microbiota and the interplay of bacteria and host-derived bioactive peptides

M. S. Burian, B. Kraft, B. Schittek; 
University Hospital Tübingen Detartment of Dermatology, Tübingen, Germany.

Human skin, the primary interface between the body and environment, is constantly exposed to an immense number of potential pathogens, while at the same time allows 
commensal bacteria to colonize and form a tissue specific microbiota. This skin resident microbiota play an important role in innate and adaptive immune responses against 
pathogens. Keratinocytes, as the most abundant cell type in the epidermis, actively participate in the innate immune response towards pathogens e.g. by expression of antimicrobial 
peptides (AMPs). On the other hand, skin-colonizing bacteria, which can be either harmless or pathogenic, are known to be a rich source of bioactive peptides. We demonstrate that 
a synergistic activity between bacterial and host-derived peptides is a common phenomenon which significantly influences bacterial infections of the skin. Furthermore, we show 
that commensal skin bacteria are not only able to amplify defensive immune responses against pathogens in human keratinocytes, but also have a protective effect on pathogen 
attachment and invasion. However, this effect seems to be dependent on the integrity of the epithelial barrier. In addition, current experiments using knock-out mice address the 
molecular mechanisms of the immune-modulating effect of skin commensals on pathogen infection. In summary, we show that skin commensal bacteria are able to amplify the 
innate immune response of keratinocytes against pathogens and create a protective environment by immune conditioning of the epithelial surface, which is dependent on the 
integrity of the epithelial barrier.

P.B.36.02
A broncho-epithelial co-culture model to study mucosal defense after Bordetella Pertussis booster vaccination in children 4 year of age

M. A. Schijf, A. M. Buisman, G. A. Berbers, F. R. van der Klis; 
National Institute for Public Health and the Environment (RIVM), Bilthoven, Netherlands.

Background: Correlates of protection (CoP) against pathogens targeted in the Dutch National Immunisation programme (NIP) are primarily focused on detection of antigen-specific 
antibody levels and cellular responses in blood of vaccinated individuals. However, measuring systemic immunity to pathogens acquired through vaccination lacks the influence of a 
local mucosal microenvironment, which may have an impact on the outcome of the immune response to subsequent infection.
Aim: To investigate the effect of antigen/antibody complexes and a mucosal broncho-epithelial cell/PBMC co-culture model on the immune response against Bordetella pertussis in 
vaccinated children.
Methods: Healthy children received a fifth DTP-IPV-Hib booster vaccination at 4 years of age. Serum and PBMCs were collected prior and 28 days after booster vaccination. Serum IgG 
levels and cytokine responses against different B. Pertussis proteins were measured after 18hr. co-culture with broncho-epithelial cell line A549 and/or specific TLR ligands.
Results: Broncho-epithelial cells affect the monocytic IL-6 and TNF-α cytokine response to B. Pertussis cell via cell contact whereas the T-cell IFN-γ response was regulated via 
epithelial derived soluble factors. The pertussis protein Filamentous hemagglutinin synergistically enhances CpG induced IFN-α and whole-cell vaccine primed children are more 
sensitive to TLR-2 re-stimulation 28 days after a pertussis booster vaccination,
Conclusions: The outcome of the vaccine induced immune response in a multi-cellular environment cannot be predicted from the sum of the responses of each individual cell type. 
Combining serological data with our mucosal model of epithelial cells and PBMCs might add valuable knowledge on CoP for pathogens included in the NIP.

P.B.36.03
The prognostic value of the neutrophil / lymphocyte ratio in patients with snake bites for clinical outcomes and complications

B. Baykal1, B. Elbey2, U. C. Yazgan3; 
1Dicle University, Faculty of Medicine,Departments of Medical Biology & Genetics, Diyarbakır, Turkey, 2Dicle Univercity, Faculty of Medicine. Department of Immunology, Diyarbakır, Turkey, 
3Dicle Univercity, Faculty of Medicine. Department of Physiology, Diyarbakır, Turkey.

Introduction:The neutrophil/lymphocyte ratio provides valuable information for the determination of the diagnosis and prognosis of various diseases. In this study, we aimed to 
investigate the relationship between neutrophil/lymphocyte ratio with the development of complications and duration of hospital stay in snakebite cases.
Method:In this study, 107 patients with snakebite complaints that applied to a tertiary care university hospital between 2011 and 2014 were retrospectively reviewed. These patients 
were examined using their previous laboratory results, bite areas pictures, and analysis of complications that developed during the hospitalization.
Results:In cases of snakebites, 4.67% of the patients underwent finger amputation. Compartment syndrome occurred in 3.73% of patients. In one case that developed compartment 
syndrome, a finger amputation was made. No mortality was observed in our patients. When 8 patients with a complication were compared with patients having snakebite but no 
complication, the initial neutrophil/lymphocyte ratio was found to be higher and statistically significant (p= 0.042). The average length of stay of patients in the hospital was 9 days. In 
the analysis of the correlation between the duration of hospitalization and neutrophil/lymphocyte ratio , the patients with a high level of neutrophil/lymphocyte ratio were found to 
have a longer hospital stay compared lower neutrophil/lymphocyte ratio levels (p = 0.012).
Conclusion:Neutrophil/lymphocyte ratio was significantly increased in patients that developed complications and needed a longer stay in the hospital. Our results show that the use of 
neutrophil/lymphocyte ratio at admission may be a useful parameter in predicting the development of complication and stay-period of the patients.

P.B.36.04
Elevated expression of programmed cell death-1 antigen on the surface of T lymphocytes in patients with idiopathic dilated cardiomyopathy

D. Stettner-Leonkiewicz, E. Grywalska, J. Rolinski, A. Wysokinski; 
Medical University of Lublin, Lublin, Poland.

Introduction: Programmed cell death-1 (PD-1) is expressed on activated T cells, and delivers inhibitory signals. Little is known about the role of cellular immunity in the pathogenesis 
of idiopathic dilated cardiomyopathy (IDCM).
The aim of the study was to assess an expression of PD-1 on CD4+ T and CD8+ T lymphocytes in patients with IDCM.
Material and methods: We studied 50 IDCM patients and 20 healthy persons. Mononuclear cells were isolated from peripheral blood, incubated with appropriate fluorochrome-
conjugated monoclonal antibodies and analyzed with a flow cytometer.
Results: Increased proportion of PD-1+ cells was detected from CD4+ T cells in patients than in controls (6.98±3.29% vs. 4.82±1.37%, p<0.001). Similarly, the expression of PD-1 in 
CD8+ T cells was also significantly upregulated in IDCM patients compared with controls (7.02±1.03% vs. 3.99±1.32%, p<0.001). Patients with enjection fraction lower than 30% had 
higher frequencies of both PD-1+ lymphocyte subsets than other patients(13.06±4.92% vs. 5.93±1.75%, p<0.001).
Conclusions: The study identified that expression of PD-1 was upregulated on CD4+ T and CD8+ T cells from IDCM patients. Moreover the percentage of PD-1+ cells was extremely 
high in patients with low enjection fraction. Our data suggest a potential mechanism of the pathogenesis of IDCM.

P.B.36.05
Anti-inflammatory Immune Regulation by Anionic Phospholipids in nARDS

S. Kupsch1, D. Spengler2, M. Krause2, S. Schütze3, H. Fehrenbach4, A. B. Schromm1; 
1Division of Immunobiophysics, Research Center Borstel, Borstel, Germany, 2Center for Pediatrics, University Hospital, Kiel, Germany, 3Institute of Immunology, Christian-Albrechts-
University, Kiel, Germany, 4Division of Experimental Pneumology, Research Center Borstel, Borstel, Germany.

Introduction: Neonatal acute respiratory distress syndrome (nARDS) is a severe inflammatory syndrome in newborns with an activated immune response of alveolar macrophages 
and ongoing degradation of lung surfactant leading to defective gas exchange and irreversible fibrosis of lung tissue. In preterm-born babies requiring mechanical ventilation, nARDS 
as a result of bacterial infection is a frequent complication with a high risk of mortality. Type II alveolar cells secrete surfactant as a lipoprotein complex that is essential for surface 
tension as well as lung immunity. However, it is overly hydrolyzed by secreted phospholipase A2 (sPLA2) which is upregulated during nARDS.
Methods: Modulation of the inflammatory immune response of the lung is investigated by the application of anionic phospholipids, i.e. phosphatidylglycerol (PG) species in 
clinical surfactant therapy. To evaluate the therapeutic effects, clinical samples from a piglet model of nARDS are assessed for responsiveness of alveolar macrophages, levels of 
inflammatory cytokines and (changes in) composition of surfactant lipids. In vivo observations are further scrutinized with in vitro models for mechanistic insight.
Results and conclusion: Alveolar macrophages are completely exhausted in their inflammatory responsiveness after 72h of disease progression. However, therapeutic application of 
surfactant significantly down-regulates macrophage immune responses and improves the clinical symptoms in the piglet model. The applied phospholipid species act inhibitory on 
inflammasome activation.
These studies are supposed to present further insight into nARDS and may provide a rationale for novel therapeutic strategies.
Acknowledgement: This project is supported by the Cluster of Excellence “Inflammation at Interfaces” project Exc306 O TP4.



490 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ednesday

P.B.36.06
The gut barrier failure in indometacin model of intestinal injury is dependent on type of colonization

M. Hornova1, Z. Zakostelska1, H. Tlaskalova-Hogenova1, T. Hudcovic2, H. Drasarova1, K. Klimesova1, J. Malkova1, M. Kverka1; 
1Institute of Microbiology of the ASCR, Prague, Czech Republic, 2Institute of Microbiology of the ASCR, Novy Hradek, Czech Republic.

Introduction: Gut barrier protects the organism from invading pathogens yet maintains appropriate intestinal permeability for nutrients. Its failure has an important role in 
pathogenesis of many inflammatory diseases. Here, we analyzed how microbiota influences the indometacin-induced gut barrier dysfunction.
Materials and Methods: To assess the role of microbiota in gut barrier failure, we induced enteropathy with oral indometacin (15 mg/kg) in GF mice, conventionally reared mice, or 
mice monocolonized with probiotic (E.coli Nissle 1917) or uropathogenic (E.coli O6K13) bacterium. One day later, we measured the intestinal permeability for orally administered 
FITC-labeled dextran (4.4 kDa). The changes in localization of tight junction proteins in the small intestine were analyzed by imunohistochemistry and bacterial translocation to 
extraintestinal sides was evaluated in mesenteric lymph nodes (MLNs).
Results: We found no significant changes in gut permeability in differently colonized mice without enteropathy. In conventionally reared mice, the presence of complete gut 
microbiota significantly increased the intestinal permeability for macromolecules after indometacin challenge. Similar increase was also observed in mice colonized with pathogenic 
bacterium but not in germ free and in probiotic bacterium monocolonized mice. The translocation of bacteria to MLNs was increased mostly in mice colonized with uropathogenic 
bacterium.
Conclusions: Lack of microbiota or colonization with probiotic bacterium E.coli Nissle 1917 protects from gut barrier failure induced by indometacin.
This work was supported by Czech Science Foundation (P303/12/0535).

P.B.36.07
Lysate of Lactobacillus casei DN-114 001 strengthen the gut barrier function in mice

Z. Zakostelska1, M. Kverka1, K. Klimesova1, P. Rossmann1, J. Mrazek2, J. Kopecny2, M. Hornova1, D. Srutkova3, T. Hudcovic3, J. Ridl4, H. Tlaskalova-Hogenova1; 
1Institute of Microbiology of the ASCR, Prague, Czech Republic, 2Institute of Animal Physiology and Genetics of the ASCR, Prague, Czech Republic, 3Institute of Microbiology of the ASCR, 
Novy Hradek, Czech Republic, 4Institute of Molecular Genetics of the ASCR, Prague, Czech Republic.

Introduction: Gut barrier failure, dysbiosis and dysregulation of mucosal immune system are common features of inflammatory bowel diseases. Since probiotics have ability to 
modulate these conditions, we investigated if lysate of probiotic bacterium Lactobacillus casei DN-11 4001 (LC) can influence these features both in physiological conditions or in 
acute dextran sodium sulphate (DSS) colitis.
Materials and Methods: BALB/c mice received four oral doses of LC in one week intervals.
Seven days after the last dose, the acute colitis was induced by 3% DSS dissolved in drinking water for 7 consecutive days. Intestinal permeability for macromolecules was determined 
in vivo using FITC-labeled dextran method. Expression of CD3+CD4+FoxP3+ regulatory Tcells (Tregs) in the mesenteric lymph nodes (MLN) was measured by flow cytometry. Changes 
in microbiota composition in the stool were assessed by 16S rDNA denaturing gradient gel electrophoresis.
Results: Oral treatment with LC significantly decreased intestinal permeability both in physiological conditions and during DSS colitis. We found a statistically significant increase 
in Tregs in MLN of DSS/LC-treated mice as compared to DSS/PBS-treated mice. There were no statistically significant differences in Tregs numbers under physiological conditions. 
Furthermore, LC lysates also protected the microbiota composition from DSS induced alterations. In contrast to the control group, LC treated mice developed less substantial DSS-
related microbiota composition changes.
Conclusion: Our study provided evidence that oral treatment with LC protect from colitis by strengthening the gut barrier function, stabilization of gut microbiome and enhacement 
of Tregs recruitment.
The study was supported by Czech Science Foundation P303/12/0535

P.B.36.08
Deciphering the intestinal microbiota-driven modulation of regulatory T cells responses using a functional metagenomic approach

N. Lapaque, C. Martin-Gallausiaux, T. Santos-Lacerda, A. Cultrone, F. Ledue, T. de Wouters, J. Doré, H. Blottiere; 
INRA, MICALIS UMR1319, Jouy-en-Josas, France.

The intestinal microbiota composed of billions of bacteria represents ~150 times as many genes as the human genome. This intestinal microbiome influences the development and 
the maturation of the host immune system. Understanding the role of microbiota in the preservation of host health and how its dysbiosis may associate with pathologies is thus, 
one of the greatest challenges of the 21st century medical science. Clostridia clusters IV and XIVa promote the maturation of regulatory Tcells (Treg) by inducing the production of 
immune-regulatory molecules by intestinal epithelial cells (IECs). This property is independent of known bacterial associated-pattern recognition receptors suggesting the implication 
of original symbiosis-associated molecular patterns. To identify such molecules we developed a functional metagenomic approach to study the unexplored bacterial gene pool from 
the human intestine. We used IECs bearing a reporter gene under the control of promoter of genes implicated in Treg maturation, namely TGF-β1 and IDO1, to screen metagenomic 
libraries. These libraries consist of cultivable E. coli bearing fosmids with large DNA fragments derived from faecal bacterial fractions. In this set up we screened 20000 metagenomic 
clones from a healthy donor and identify 5 of them able to induce IDO-1 and TGF-β1 in IECs. Annotation of the sequenced inserts showed that the genes from the identified clones 
belong to the Clostridium XIVa. By mutagenesis, we identified some putative bacterial genes modulating host cell response. Moreover, initial biochemical and cellular characterisation 
showed that these immunoregulatory compounds are principally secreted small molecules that activate TGF-β1 potentially via NFκB.

P.B.36.09
Unravelling the dynamics of mucosal immune response during Clostridium difficile infection

I. Marszalowska1, M. Lynch1, A. Ravida2, C. E. Loscher1; 
1Immunomodulation Laboratory, Dublin City University, Dublin, Ireland, 2Parasite Immunomodulation Laboratory, Dublin City University, Dublin, Ireland.

Disturbance in homeostasis of colon environment, caused by shifts in microbiome composition, might have detrimental impact on individuals. This include occurrence of Clostridium 
difficile infection (CDI). CDI affects mostly immunocompromised patients, often undergoing antibiotic treatment. Here we present how mucosal immunity and glycosylation might be 
employed by host to protect from infection, and how it might be exploited by the pathogen.
We examined in vivo how microbiota depletion due to antibiotic treatment affects the host at the susceptibility state and during infection with C. difficile ribotypes, RT 001 and RT 
027.
We determined that in susceptibility state, disturbance of microbiota introduced mild pro-inflammatory state, demonstrated by upregulated pro-inflammatory cytokines, 
chemokines, toll-like receptors and mucins. Furthermore, the glycosylation on the surface of the epithelium presented fucose, known to promote commensal microbiota recovery. 
However, despite the mechanisms employed by the host to protect from infection, pathogen successfully colonises the gut due to lack of colonisation resistance.
Therefore, we next explored the mucosal response to infection with C. difficile. We examined the role of IL-22 in clearance of the pathogen. We concluded that RT 001 induced IL-22 
network, which cleared the infection and resulted in epithelial repair. Lack of this signal during RT 027 infection may explain the prolonged infection and extensive mucosal damage. 
Furthermore, we demonstrated upregulated sialic acid on the surface of the epithelium during RT 027 infection, which may be important in the persistence of this ribotype, as it is a 
primary source of energy for the pathogen.

P.B.36.10
Investigation of the relation between anaerobic bacteria genus Clostridium and late-onset autism etiology in children

R. Kesli1, C. Gökcen2, U. Buluğ3, Y. Terzi4; 
1Department of Medical Microbiology , School of Medicine, Afyon Kocatepe University, Afyonkarahisar, Turkey, 2Department of Child and Adolescent Psychiatry, School of Medicine, 
Gaziantep University, Gaziantep, Turkey, 3Department of Child and Adolescent Psychiatry, Konya Education and Research Hospital, Konya, Turkey, 4Department of Statistics, Faculty of Arts 
and Sciences, Ondokuz Mayıs University, Samsun, Turkey.

Introduction: Autistic disorder is a neuro-developmental disorder characterized by limited social interaction, abnormal use of language, and stereotypical behaviors, interests, and 
activities. Recently, the relationship between anaerobic bacteria of the genus Clostridium, which colonize the gastro-intestinal tract, some bacterial metabolic products and autism 
etiology has been emphasized. 3-(3-hydroxy phenyl)-3-hydroxypropionic acid (HPHPA) is the metabolic product of m-tyrosine (3-OH-PA) (3-hydroxy phenylalanine) an analog of 
tyrosine, and causes the occurrence of autism symptoms by inducing to the emptying and depleting of catecholamines in the brain. HPHPA manifests as a metabolic product specific 
to anaerobic bacteria of the genus Clostridium and is excreted via the urine. The aim of this study was to investigate the relation between the etiology of late-onset childhood autism 
and anaerobic bacteria.
Materials and Methods: Thirty children diagnosed with autistic disorder and control group have been included in the study. 3-(3-hydroxy phenyl)-3-hydroxypropionic acid (HPHPA) 
excretion rates which is a metabolic product of the genus Clostridium, were measured via mass spectrometrygas chromatography (MS-GC) method from urine samples.
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Results: In 26 of the 30 patients diagnosed with autistic disorder, an increase in HPHPA levels was observed (26/30). The average HPHPA values in the patient group was 244.92 mmol/
mol creatinine, while the control group’s value was 84.08 mmol/mol creatinine. The average HPHPA values of the patient group and the control group were significantly different 
(P<0.05).
Conclusions: Data obtained from this study support the existence of a significant correlation between autism etiology and anaerobic bacteria.

P.B.36.11
Methanoarchaea as part of the human microbiota: Friends or Foes?

C. Bang1,2, K. Weidenbach2, T. Gutsmann1, H. Heine1, R. A. Schmitz2; 
1Research Center Borstel, Borstel, Germany, 2Christian-Albrechts-University Kiel, Kiel, Germany.

Introduction: Although the methanoarchaea Methanosphaera stadtmanae and Methanobrevibacter smithii are known to be part of the human gut microbiota, their potential impact on 
human immune homeostasis was rarely evaluated until now. Hence, we studied and report here on the interaction of these methanoarchaeal gut inhabitants with the human immune 
system.
Methods: The response of human epithelial as well as immune cells due to the exposure of M. stadtmanae and M. smithii was elucidated by quantification of released cytokines, CLSM 
analysis and qRT-PCR. The effects of antimicrobial peptides (AMPs) on growth of M. smithii and M. stadtmanae were examined by using a microtiter-plate-assay adapted to their 
anaerobic growth requirements as well as by microscopy.
Results: Whereas exposure to M. stadtmanae leads to substantial release of pro-inflammatory cytokines after phagocytosis by immune cells, only weak activation was detected after 
incubation with M. smithii. Besides, differential regulation of various human AMP transcripts was observed in the presence of both methanoarchaea. By elucidating the effects of 
AMPs on growth of M. smithii and M. stadtmanae we demonstrated that both methanoarchaeal strains were highly susceptible to derivatives of human cathelicidin; however, their 
sensitivities differed markedly.
Conclusions: Overall, our findings strongly argue that the archaeal gut inhabitants M. stadtmanae and M. smithii are specifically recognized by the human immune system and are 
prone to potent immune defense mechanisms such as the release of AMPs. Moreover, the discovered high immunogenic potential of M. stadtmanae might argue for its potential 
involvement in the development of systemic intestinal diseases.

P.B.36.12
Alteration of gut microbiota affects tumor development in the mouse model of inflammation-related tumorigenesis

K. Klimesova1,2, J. Malkova1, M. Kverka1,3, H. Tlaskalova - Hogenova1; 
1Institute of Microbiology, ASCR, Prague, Czech Republic, 2Institute of Molecular Genetics ASCR, Prague, Czech Republic, 3Institute of Experimental Medicine ASCR, Prague, Czech Republic.

Introduction: Gut microbiota has substantial role in colorectal tumor induction and promotion. Since germ-free and broad spectrum antibiotics-treated animals develop fewer tumors, 
we asked whether there are specific groups of gut microbiota inducing or reducing tumor growth.
Materials and Methods: We induced inflammation-related tumors in three-month-old C57BL/6 female mice by single injection of azoxymethane (10 mg/kg) and subsequent 
administration of 3% dextran sodium sulfate in drinking water and checked them for tumor development 8 weeks later. For the whole experiment, the mice drank solutions of 
antimicrobials with different spectrum of activity - vancomycin, colistin, metronidazole, and streptomycin.
Results: While metronidazole and colistin did not change the sensitivity to tumor induction, vancomycin treatment was the most efficient in tumor growth reduction; in particular, 
treated versus untreated mice developed 1.5 ± 1.4 and 8.2 ± 7.2 tumors per mice, respectively. Decrease in tumor burden was also associated with reduced inflammatory response 
demonstrated by decreased IL-6 production in tumors or tissues from similar locality in tumor-free mice. Moreover, treatment with vancomycin and streptomycin significantly 
reduced Foxp3+ T regulatory cells in mesenteric lymph nodes.
Conclusions: Our results suggest that group of vancomycin-sensitive Gramm positive bacteria is associated with colorectal tumor induction. Furthermore, antimicrobial treatment/
microbiota change leads to regulatory T cells reduction during tumorigenesis and thus may prevent immunity suppression in tumor microenvironment.
This work has been supported by grant GAP303/12/0535 from Czech Science Foundation.

P.B.36.14
Deriving germfree zebrafish larvae to study the impact of the microbiota on the innate immune response to bacterial infection

A. C. King, R. Lawrence, I. McGonnell; 
Royal Veterinary College, London, United Kingdom.

We aim to develop a zebrafish larval model to investigate how the microbiota influences the innate immune response against bacterial infection. To determine this, it is important to 
characterise immunity in the presence and absence of a microbiome. Therefore, it is necessary to establish a protocol to derive germfree zebrafish larvae.
We have sought to reproduce methodology and results from published work. Briefly, using the natural breeding method, embryos were collected and washed with antimicrobials 
(kanamycin, amphotericin B, ampicillin, with or without penicillin-streptomycin), bleach, and either polyvinyl pyrrolidone-iodine complex (PVP-I) or glutaraldehyde. Survival was 
monitored daily and samples of media and homogenised larvae were cultured at 3dpf and 5dpf using LB agar, sabouraud dextrose broth and thioglycollate broth. 16s rDNA PCR with 
universal bacterial primers (1320f:1431r and 27f:1492r) was also performed using 5dpf larvae.
Bleach and penicillin-streptomycin did not affect larval survival, but did reduce the amount of culturable microbes. PVP-I caused high larval mortality and inconsistent microbial 
growth inhibition, whereas glutaraldehyde was not detrimental to larval viability and showed distinct antimicrobial activity. However, PCR data indicated bacterial presence in all 
samples. Not all microbes are culturable, so such methods may yield false negative results. Furthermore, 16s rDNA PCR with universal primers is highly sensitive to any bacterial DNA 
and is therefore prone to false positives. Precautions such as using DNA-free PCR reagents are necessary. We report our attempts to overcome some of the challenges of researching 
the microbiota in this zebrafish model.
This work is funded by NC3Rs.

P.B.36.15
Role of anti-oxidative stress pathways for T cell differentiation and intestinal immune regulation in neuroinflammation

A. Hammer1, S. Jörg1, A. Haghikia2, D. Lee1, R. Gold2, R. A. Linker1; 
1University Hospital Erlangen, Erlangen, Germany, 2St. Josef Hospital Bochum/Ruhr-University Bochum, Bochum, Germany.

Introduction: Nrf2 is a master regulator of anti-oxidative and cytoprotective responses. Recent studies showed that Nrf2 activity may interfere with pathomechanisms in autoimmune 
neuroinflammation. DMF is a novel oral therapeutic option in MS exerting immunomodulatory and cytoprotective effects via activation of Nrf2 response pathways. Although the 
small intestine is the primary absorption interface for DMF and an important site of immunoregulation in autoimmunity, little is known about effects of DMF on the gut microbiome 
and the intestinal immune system.
Methods: (1) In vitro experiments with murine primary effector T cells. (2) In vivo and ex vivo investigations of intestinal T cells in EAE. (3) Microbiome analysis of fecal specimens.
Results: After 14 days of DMF treatment, mRNA levels of the Nrf2 target genes Nqo1 and Akr1b8 were elevated in the duodenum of EAE mice (n=3, p<0.05). The frequency of Th17 
cells among total intestinal lamina propria and epithelial lymphocytes was decreased under DMF treatment at day 14 of EAE by about 5% (n=4, p<0.05). Bacterial families, like 
Bacteroidales and Lachnospiraceae, were differently distributed in the gut of DMF treated mice (n=6). The expression of the AMP reg3g was strongly increased in EAE but reduced by 
DMF treatment (n=3, p<0.05). Differentiation of Th17 cells in vitro was fostered by the oxidative agents MMF and DMSO, both Nrf2 activators (n=4, p<0.05).
Conclusions: Chronic DMF treatment in EAE modulates the microbiome, intestinal Th17 responses and expression of AMPs and activates Nrf2 specific pathways in the gut.
Supported by a grant from Biogen GmbH

P.B.36.16
Studying the effect of the skin microbiome on the barrier properties of human keratinocytes

B. S. Bolla1, G. Tax1, L. Erdei1, E. Urbán2, L. Kemény1,3, K. Szabó3; 
1Department of Dermatology and Allergology, University of Szeged, Szeged, Hungary, 2Institute of Clinical Microbiology, University of Szeged, Szeged, Hungary, 3MTA-SZTE Dermatological 
Research Group, Szeged, Szeged, Hungary.

The defence of the human body relies on an intact skin barrier. This organ, however, is constantly colonized by a special microbial flora called the microbiome. Its prominent member 
is the Propionibacterium acnes (P. acnes) bacterium that is known to affect various cellular and molecular properties of the epidermal keratinocyte.
Thus, our aim was to analyse whether P. acnes has any effect on the barrier properties of epidermal keratinocytes. For that, human immortalised keratinocytes (HPV-KER cells) were 
treated with different doses of various P. acnes strains (889, 6609, ATCC11828), and changes of the barrier properties were measured in real time using impedance measurement-
based technologies.
Our results suggest that the applied P. acnes strains induce differential, dose dependent changes in the barrier properties of the keratinocyte monolayer.
Next, we also analysed if the bacterium-induced signalling events affect the expression of tight junction molecules claudin 1, 2, 4 (CLDN1, 2, 4) occluding (OCLN) and ZO1 in these 
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cultures using real-time RT PCR. We found that the expression of CLDN1 and OCLN mRNA levels increased after treatment.
Finally, we also studied if innate immune and inflammatory mediators (TNFα, IL-6, and IL-1β) may modify the barrier properties of the skin. We found that among the studied 
cytokines, TNFα dose-dependently worsened the tightness of the epidermal barrier.
These findings suggest that our microbiome may have a complex effect on the actual state of the skin barrier under healthy and also pathogenic conditions, and thus actively affect 
our defence.

P.B.36.17
Dysregulation of ERK signaling in CD4-expressing cells induces osteochondromas

M. Wehenkel1, M. Corr2, C. Guy1, B. A. Edwards1, C. Calabrese1, G. Pages3, J. Pouyssegur3, P. Vogel1, S. Hedrick2, M. A. McGargill1; 
1St. Jude Children’s Research Hospital, Memphis, TN, United States, 2University of California, San Diego, La Jolla, CA, United States, 3Institute for Research of Cancer & Aging (IRCAN), 
University of Nice Sophia-Antipolis, Nice, France.

ERK1 and ERK2 are serine/threonine kinases critical for the proliferation and development of many cell types, including T cells. Loss of ERK signaling in T cells, mediated by 
conditional deletion of Erk2 (CD4Cre) on an Erk1-/- background (DKO-CD4), results in a block in the thymic development of T cells. Surprisingly, 80% of DKO-CD4 mice spontaneously 
developed visible osteochondromas by 28 weeks of age. Histological analysis of these lesions revealed excessive accumulation of hypertrophic chondrocytes originating from the 
growth plates, but no mononuclear infiltrate indicative of inflammation. To determine if these lesions were caused by deletion of Erk in T cells, DKO-CD4 mice were bred to Rag1-/- 
mice. Unexpectedly, osteochondromas still appeared in DKO-CD4Rag1-/- mice, indicating deletion of Erk2 in other cell types mediates excess cartilage accumulation. Moreover, 
the addition of T cells delayed development of osteochondromas, which is a previously unknown level of regulation in cartilage homeostasis. Osteochondromas also appear to be 
influenced by alterations in the microbiota, as DKO-CD4 mice treated with an antibiotic cocktail have a delay in osteochondroma development, which can be accelerated by housing 
the mice in non-specific-pathogen free conditions. Together these data suggest that Erk plays a critical role in a CD4+ cell type other than T cells, possibly an innate-like lymphocyte, 
to alter cartilage homeostasis. In addition, we present a novel role for T cells in regulating this process.

P.B.36.18
The participation of the urokinase-type plasminogen activator on inflammatory cell migration

B. R. C. Costa1,2, J. P. Vago1,2,3, A. F. Carmo1,2, L. C. Oliveira4, L. P. Tavares1,2, K. M. Lima1,2,3, A. S. Barbosa2, B. F. Brasil4, L. S. Barcelos2, C. A. Bonjardim4, M. M. Teixeira2, L. P. Sousa1,2; 
1Clinical and Toxicological Analysis Department, Faculty of Pharmacy, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 2Immunopharmacology Laboratory, Biochemistry and 
Immunology Department, Institute of Biological Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 3Post-Graduation Program on Cell Biology, Morphology Department, 
Institute of Biological Sciences, Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 4Microbiology Department, Institute of Biological Sciences, Universidade Federal de Minas 
Gerais, Belo Horizonte, Brazil.

Introduction: Plasminogen is a zymogen cleaved to plasmin by the tissue-type (tPA) or urokinase-type (uPA) activator. The plasminogen system is associated with several biological 
activities beyond its primary activity, the dissolution of fibrin clots, including cell migration and inflammation.
Materials and Methods: This study investigated the uPA ability to induce cell migration in vitro, using fibroblasts (MEFs) and macrophages (RAW 264.7) cell lines, and in vivo, using 
BALB/C mice. Mechanistically, we focused on the role of the mitogen-activated protein Kinase ERK1/2, the focal adhesion kinases FAK and Paxillin (Pax), the chemokine CCL2 and 
its receptor CCR2 in the process. MEFs and RAW monolayers were scratched and then treated with uPA (1μg/ml) for different times or pre-treated with U0126 (a MEK1/2 inhibitor) 
or RS504393 (a CCR2 antagonist). Cells were processed to count migration to the wound area, to analyze the phosphorylation of ERK1/2, FAK and Pax and to measure CCL2 levels. 
BALB/C mice received an intrapleural injection of uPA (1μg) and the cells present in the cavity were harvested at different time points and processed for total and differential count.
Results: The uPA treatment induced MEF and RAW migration dependent on MEK/ERK, CCL2/CCR2 and associated with the phosphorylation of FAK and Pax. The intrapleural injection 
of uPA induced an influx of mononuclear cells into the pleural cavity of mice associated with increased phosphorylation of ERK1/2 and FAK and increased levels of CCL2.
Conclusions: uPA induces migration dependent on MEK/ERK, CCL2/CCR2 and associated with the activation of FAK and Pax.

P.B.37 Cytokines in Regulation of Disease

P.B.37.01
MERS-CoV ORF4b inhibits the type I interferon signaling pathway through direct interaction with IKKε and TBK1 as well as enforces in the nucleus

W. Tan, Y. Yang, Y. Deng, W. Wang; 
National Institute for Viral Disease Control and Prevention, China CDC, Beijing, China.

Middle East respiratory syndrome coronavirus (MERS-CoV) is a novel highly pathogenic human coronaviruses that emerged in Jeddah of Saudi Arabia and has quickly spread to other 
countries in Middle East, Europe and North Africa since 2012. MERS-CoV antagonizes the early antiviral alpha/beta interferon (IFN-α/β) response, which may contribute significantly 
to MERS-CoV pathogenesis; however, the underlined mechanism is poorly understood. We previously demonstrated that ORF4b of MERS-CoV inhibits the SeV-induced activation 
of the IFN-β promoter by inhibiting the activation of IFN-regulatory factor 3 (IRF-3), a transcription factor that is crucial for the induction of IFN-β. Here we further determined 
that ORF4b specifically binds to TBK1 and IKKε, blocks the molecular interaction between MAVS and IKKε, and inhibits IRF3 phosphorylation and subsequent IFN-β production. 
Interestingly, ORF4b could also inhibit the IRF3-induced activation of IFN-β. While ORF4b with the deletion of the nuclear localization signal (ORF4b (Δ2-38)) was unable to inhibit 
the IRF3-induced activation of IFN-β, but could inhibit the induction of IFN-β by RIG-I, MDA5, MAVS, IKKε, TBK-1 at comparable level with ORF4b, suggesting that ORF4b could also 
inhibit the induction of IFN-β in the nucleus through an unknown mechanism.

P.B.37.02
PD-L1 controls the Th1 immune response in experimental Glomerulonephritis

A. Ostmann1, H. Paust2, U. Panzer2, G. Tiegs1; 
1Experimental Immunology and Hepatology, University Medical Clinic Hamburg-Eppendorf, Hamburg, Germany, 2III.Medical Clinic, University Medical Clinic Hamburg-Eppendorf, Hamburg, 
Germany.

Introduction: The co-inhibitory molecule PD-1 and its ligand PD-L1 are crucial for induction of peripheral tolerance and promote development and function of regulatory T cells 
(Tregs). PD-L1 was shown to be protective in experimental glomerulonephritis (GN), however, without clarifying the immune-regulatory mechanism. To study this mechanism and a 
potential correlation to Tregs in our T cell-dependent GN model, we induced nephrotoxic nephritis (NTN) in mice lacking PD-1 or PD-L1.
Materials and Methods: NTN was induced by intraperitoneal injection of nephrotoxic sheep serum in PD-1- or PD-L1-deficient mice. The systemic and organ-specific immune 
response was measured and kidney injury was monitored.
Results: Both, PD-1- and PD-L1-deficient NTN mice showed an increased Th1 (but not Th17) immune response compared to nephritic wt animals. Interestingly, PD-L1-deficient (but 
not PD-1-deficient) mice showed an aggravated NTN compared to controls. Thus, protective PD-L1 signaling in NTN might be also mediated by an alternative receptor. Furthermore, 
in co-culture experiments with T responder cells, Tregs from PD-L1-deficient mice were less suppressive, suggesting a correlation between PD-L1 signaling and the protective function 
of Tregs in NTN. Thus, PD-L1 on Tregs might contribute to renal protection, however, the precise mechanism remains to be clarified.
Conclusions: Our results demonstrate a protective role of PD-L1 in experimental GN and reveal a mechanistical link to suppression of the Th1 immune response by Tregs. To clarify a 
direct or indirect effect of Tregs as well as of other immune- and non-immune cells via PD-L1, we currently perform adoptive transfer experiments and co-culture experiments.

P.B.37.03
Saffron aqueous extract (Crocus sativus L.) attenuate TNF-α and IL-6 in STZ-induced diabetic rat aorta

S. Samarghandian, M. Azimi-Nezhad; 
Neyshabur University of Medical Sciences, Neyshabur, Iran, Islamic Republic of.

Crocus sativus L. (saffron) has many biological effects such as antioxidant property. The present study investigated the anti-hyperglycemic, anti oxidant and immunomodulatory 
effects of aqueous saffron extract on streptozotocin-induced diabetic rats. In this study, the rats were divided into the following groups of 9 animals each: control, untreated diabetic, 
three saffron extract (10, 20, 40 mg/kg/day) -treated diabetic groups. Diabetes was induced by streptozotocin in rats. Streptozotocin was injected intraperitoneally at a single dose 
of 60 mg/kg for diabetes induction. Saffron (intraperitoneal injection) was administered 3 days after streptozotocin administration; these injections were continued to the end of the 
study (4 weeks). At the end of the 4-week period, blood was drawn for biochemical assays and abdominal aorta was removed for detecting the inflammatory cytokines expression. 
Ours results showed that the saffron extract decreased blood glucose, malondialdehyde, nitric oxide, total lipids, triglycerides, cholesterol levels significantly (p< 0.01) and increased 
glutathione level, catalase and superoxide dismutases activities in the saffron-treated diabetic groups compared with the untreated groups, in a dose dependent manner (p < 0.05, 
p<0.01, p < 0.001). On the other hand, saffron extract- treated diabetic rats inhibited the expression of inflammatory cytokines in abdominal aorta, with respect to the untreated 
diabetic rats. These results validate the use of saffron as a treatment against diabetes mellitus and its complications and suggest it is suitable to continue studies for its safe 
therapeutic use.
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P.B.37.04
The Role of Previous Thyroid State in T-cell Mediated Immunity and Chemotherapy Response in New Cases of Tuberculosis

D. O. Butov1, S. O. Cherenko2, S. L. Matveyeva1, O. S. Shevchenko1, I. M. Kalmikova3; 
1Kharkiv National Medical University, Kharkiv, Ukraine, 2National Institute of Phthisiology and Pulmonology after named F.G.Yanovsky of Ukrainian NAMS, Kiev, Ukraine, 3Kharkiv Regional 
Antituberculosis Dispensary N 1, Kharkiv, Ukraine.

The goal of study is to determine the influence of previous thyroid state on T-cell mediated immunity and chemotherapy response in patients with new case of pulmonary 
tuberculosis. Materials and methods: The parameters of thyroid state: free thyroxine (Т4f) and thyroid stimulating hormone (TSH) and T-cell mediated immunity: tumor necrosis 
factor, interferon-γ and interleukins-2,-4,-6 were measured by ELISA in the serum of 2 groups of new cases of tuberculosis: main group of 54 patients with thyroid pathology found 
by ultrasound screening and control group of 46 with normal echostructure of thyroid. Results: In the group with thyroid pathology significant Т4 level decreasing from (10.02±0.16)
pmol/ml to (12.24±0.13)pmol/ml and TSH level increasing from (2.72±1.31)IU/l to (1.37±0.16)IU/l comparing with the control group were demonstrated. The levels of pro-inflammation 
cytokines: tumor necrosis factor, interferon-γ and interleukins-2,-6 in patients with thyroid pathology were significantly lower (responsively 60.84±25.01; 3.74±2.45;7.08±1.97;51
.87±33.54) in compare with tuberculosis patient without thyroid pathology (responsively 30.77±16.77; 1.22±0.81; 4.88±1.05;16.98±11.81).The level of anti-inflammation cytokine - 
interleukin-4 was significantly lower in control group (0.002±0.003) in compare with group of thyroid pathology (0.030±0.027). Thus, thyroid pathology was associated with depressed 
cytokines response to tuberculosis. Chemotherapy efficacy estimated by traditional criteria used in phthisiology in tuberculosis patients without thyroid pathology was better than in 
tuberculosis patients with thyroid pathology. Conclusion made that screening of thyroid state is needed in new cases of tuberculosis to diagnose and treat cryptic thyroid pathology 
for reconstitution of immunity response and improving the results of antituberculosis chemotherapy.

P.B.37.05
LPS-induced TNF-α production is governed by SFKs in PBMC of patients with Behçet’s disease

S. Irtegun, M. F. Turkcu, Z. M. Akkurt, S. Kalkanlı, M. Bozkurt; 
Dicle University, Diyarbakır, Turkey.

Introduction: Behçet’s disease (BD) is a chronic inflammatory disorder characterized by recurrent oral and genital ulcers, uveitis and skin lesions. The pathogenesis of the disease 
remains poorly understood. Cytokines and chemokines may play important roles in the pathogenesis of BD. SFKs are implicated in signalling pathways induced by lipopolysaccharide 
(LPS), but the role of Src family kinases (SFKs) in LPS-induced cytokines production has not been investigated in BD patients. In present work, we addressed the role of SFKs in LPS-
induced cytokines and chemokines increase in peripheral blood mono nuclear cells (PBMC) of active BD patients.
Materials and methods: 15 active BD patients and 15 healthy individuals were included in this study. PBMC were isolated from venous blood and cultured for further studies. PBMC 
were treated with PP2, a selective inhibitor of SFKs, before LPS stimulation. The effect of the chemical inhibition of SFKs on LPS-induced production of TNF-α, IL-6, IL-8 and IL-12 in 
supernatants of cultured PBMC were examined by ELISA. Moreover, the role of SFKs on LPS- induced TNF-α protein level was investigated by Western Blotting.
Results: Our results showed that PP2 treatment blocked TNFα production upon LPS stimulation. However, inhibition of SFKs by PP2 did not affect LPS-induced IL-6, IL-8 and IL-12 
increase.
Conclusion: Taken together, this study demonstrates that SFKs activity is required for LPS-induced TNF-α production in PBMC of active BD patients.
This study was supported by the TÜBİTAK (Scientific and Technical Research Council of Turkey) under the grant 213S016.

P.B.37.06
Atypical chemokine receptor ACKR4 regulates the formation of lymphoid aggregates in a model of tertiary lymphoid organ formation in the salivary glands

J. Campos1, B. Lucas2, S. Nayar1, K. Toellner2, C. D. Buckley1, A. Rot3, F. Barone1; 
1Centre for Translational Inflammation Research, School of Immunity and Infection, College of Medical and Dental Sciences, University of Birmingham, Birmingham, United Kingdom, 
2School of Immunity and Infection, College of Medical and Dental Sciences, University of Birmingham, Birmingham, United Kingdom, 3Centre for Immunology and Infection, Department of 
Biology, University of York, York, United Kingdom.

Cell migration into secondary and tertiary lymphoid organs (TLO) is mediated by CCL19 and CCL21 signalling through CCR7. The alternative receptor for CCL19 and CCL21, ACKR4 
(CCRL1), can scavenge these chemokines and is known to control their availability and function in lymphoid organs. Aged CCRL1-deficient mice present increased incidence of 
spontaneous TLO formation in the salivary glands (SGs), resembling Sjögren’s syndrome. We used an inducible model of TLO formation to investigate the functional role of ACKR4 in 
salivary gland ectopic lymphoneogenesis. Wild-type (WT) and ACKR4-deficient (KO) mice were cannulated intra-ductally with replication-deficient adenovirus, immunofluorescence 
and flow cytometry were used to compare differences in TLO formation in the two strains. Confocal microscopy of resting SGs from ACKR4-GFP mice revealed expression of ACKR4 
on periductal gp38+ stromal cells. SGs from KO mice on day 8 post cannulation, (p.c.), contained higher number of CD8+ T cells as compared to WT mice. Moreover, histological 
analysis revealed a profound defect in the formation of lymphoid aggregate structures within KO SGs, which contained large infiltrates of broadly dispersed T cells. On day 15 p.c. 
KO SG were still characterised by increased numbers of CD4+ and CD8+ T cells but the organization of the lymphoid aggregates was comparable to WT. Irradiation chimeric KO 
mice, reconstituted with WT bone marrow, recapitulated the features observed in the SGs of KO mice, suggesting that stromal expression of ACKR4 is responsible for the aberrant 
migration and organization of leukocytes in SG during TLO formation.

P.B.37.07
A dysregulated IFN-γ+ memory T helper cell subpopulation in NZB/W F1 Lupus prone mice exhibits features of a partially exhausted phenotype

A. Abajyan1, M. Venzke1, T. Scheel1, T. Lischke1, G. Riemekasten2, R. Baumgrass1; 
1German Rheumatism Research Center (DRFZ), Berlin, Germany, 2Charité University Medicine Berlin, Berlin, Germany.

Systemic lupus erythematosus (SLE) is an autoimmune disease that can affect multiple tissues and systems. Aberrant cytokine production by T helper (Th) cells, in particular enhanced 
IFN-γ expression, plays a crucial role in the pathogenesis of SLE.
We observed that the frequency of a special IFN-γ-producing cell subpopulation, namely IFN-γ+ IL-2- Th memory cells, increased during development of the disease in NZB/W mice. 
Furthermore these particular cells infiltrated the kidneys of NZB/W mice with increasing levels of proteinuria. To isolate living IFN-γ+ IL-2- Th memory cells, we performed a combined 
IL-2 and IFN-γ secretion assay of presorted Th memory cells. The sorted cells were characterized by global gene expression analysis. The results showed that IFN-γ+ IL-2- Th memory 
cells of NZB/W mice exhibit many characteristic features of T cell exhaustion such as increased expression of inhibitory co-receptors and granzymes as well as a specific expression 
pattern of different cytokines. Further investigations by flow cytometry confirmed these observations. Additionally, a comparison of gene expression data of IFNγ+ IL-2- Th memory 
cells with already published data sets of exhausted and chronically activated T cells revealed a significant overlap in both cases. Therefore we regard these cells as partially exhausted.
Our results provide first evidence for the value of identification and characterization of Th memory cell subpopulations for a better understanding of disease processes and for the 
development of novel treatment options targeting distinct cell subpopulations, such as partially exhausted IFN-γ+ IL2- Th memory cells.

P.B.37.08
STAT5 activation in Systemic Lupus Erythematosus

S. S. Meshaal, R. E. El Hawary, A. El Saie, R. El Refai; 
Faculty of Medicine, Cairo University, Cairo, Egypt.

Background: The JAK/STAT pathway is the principal signaling mechanism for a wide array of cytokines and growth factors. Dysregulated cytokine action on immune cells plays an 
important role in the initiation and progress of systemic lupus erythematosus (SLE).
Methods: In this study, activation of the STAT5 was assessed by measuring the level of expression of phosphorylated STAT5 (pSTAT5) using flow cytometry in the peripheral blood T 
and B cells in 58 SLE patients (40 adult and 18 juvenile onset) and 23 healthy age-matched controls. Serum prolactin level was determined in SLE patients and control group by ELISA.
Results: The level of pSTAT5 was higher in adult SLE patients than in healthy control (p=0.00) and in juvenile-onset SLE patients versus age-matched control (p=0.031). A positive 
correlation existed between the pSTAT5 levels and Systemic Lupus activity measure (SLAM) score and also with multiple clinical manifestations indicating a potential role of STAT5 
signaling in pathogenesis SLE. A statistically significant correlation between the level of prolactin and the disease activity in adult SLE patients was detected.
Conclusion: Phosphorylated STAT5 signaling is implicated in the disease activity of SLE and may be a useful target of therapy by correcting the dysregulation of cytokines involved in 
the disease pathogenesis.
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P.B.37.09
Cytokine production in winter sport’s elite athletes with various body and muscle mass

R. Khanferyan1, R. Radzhabkadiev1, T. Solntseva1, V. Sjomin1, N. Fedjanina1, A. Samoilov2, J. Dorofeeva1; 
1Institute of Nutrition, Moscow, Russian Federation, 2Center of Sport Medicine FMBA, Moscow, Russian Federation.

Background: It is known that high physical activities, extreme exercises in elite sport can influence the production of immunoregulatory cytokines. In goal of this investigation was to 
study the correlation between cytokine synthesis and body, as well as muscle mass of winter elite sportsmen.
Methods: Immunoregulatory pro- and antiinflammatory cytokines (IL-4, IL-10 and IL-18) have been studied during the precompetitive period in peripheral blood sera of elite biathlon 
and bobsleighing athletes by ELIZA method. The structure of a body and muscle mass of athletes was determined by a bioimpedansometry method.
Results: It is established that in sera of bobsleighing athletes having muscle mass 1.3 times higher, than biathlon athletes the concentration of IL-4 was 1.58 times higher (1.9+0.83 vs 
1.2+0.66 pg/ml), IL-18 - up to 1.9 times (570.1+243.3 vs 295.4+10.96) and IL-10 - more, than 6 times (8.1+4.19 vs 1.3+0.98).
Summary: Regulation of production of cytokines at elite athletes closely correlates with the muscle mass of athletes.

P.B.37.10
STAT1α and STAT1β in vivo: a delicate balance during innate immunity?

M. Parrini1, C. Semper1, A. Puga1, C. Lassnig1,2, N. R. Leitner1, K. Lorenz1, T. Decker3, M. Müller1,2, B. Strobl1; 
1Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2Biomodels Austria, University of Veterinary Medicine, Vienna, Austria, 3Max F. Perutz 
Laboratories, University of Vienna, Vienna, Austria.

Signal transducer and activator of transcription (STAT1) is a member of the JAK/STAT signaling pathway and is essential for signaling by all types of interferons (IFNs) both in humans 
and in mice. The two alternatively spliced isoforms, STAT1α and STAT1β, differ with regard to the C-terminal transactivation domain, which is absent in the truncated STAT1β isoform. 
Mice deficient for either STAT1α (Stat1β/β) or STAT1β (Stat1α/α) were generated to investigate the role of STAT1 isoforms in vivo. We show that STAT1α is remarkably more efficient than 
STAT1β in controlling Murine Cytomegalovirus and Listeria monocytogenes infections, which both dependent on functional IFNγ signalling. However, STAT1β was still able to induce 
antiviral and antibacterial immunity, indicating that it is an active and not a dominant negative isoform. STAT1 isoform specificity was also observed for disease-promoting functions 
of STAT1: Stat1β/β mice were more resistant to lipopolysaccharide-induced endotoxin shock than Stat1α/α mice. In contrast, STAT1α and STAT1β have redundant functions in IFNα/β-
dependent antiviral activity. Taken together our data suggest that alternative splicing of STAT1 provides a potential mechanism to balance between IFNγ-induced protective and 
immunopathologic functions of STAT1. We are currently testing the contribution of STAT1 isoforms to sepsis induced by live bacteria and to intestinal immunity against the enteric 
mouse pathogen Citrobacter rodentium.
Supported by the Austrian Science Fund (FWF, SFB-F28, DK-W1212)

P.B.37.11
Season dependent changes in the expression of protein kinase C isoenzymes in the mononuclear cells of a pateint with acut systemic lupus erythematosus and in her parents

S. Sipka, B. Brúgos, G. Czifra, Z. Griger, N. Balogh, T. Tarr, T. Bíró, M. Zeher; 
University of Debrecen, Debrecen, Hungary.

Background: Earlier we described the decreased expression of various protein kinase C (PKC) isoenzymes in the monocytes and T lymphocytes of patients with systemic lupus 
erythematosus (SLE).
Aim: To analyze the expression of PKC isoenzymes (α, β, δ, ε, η, θ ) in a family (healthy father, mother and daughter with acut SLE) in the peripheral mononuclear cells by western 
blotting technique in parallel three times in the period of one year.
Results: In the healthy father the expression of all PKC izoenzymes did not differ from the values of eight healthy controls included both women and men. Both in the “healthy”, 
SLE-free mother and in the daughter arriving in July with acute symptoms of SLE, the expression of each PKC isoenzyme was significantly lower compared to the healthy controls. 
High dose of glucocorticosteroid elevated and restored the PKC levels in the patient. In winter the PKC levels were significantly highly elevated not only in the patient but also in the 
mother. However, in the next July they were significantly decreased again in both subjects.
Conclusions: The decreased expression of PKC isoenzymes is not a SLE specific marker; It may occur both in a female patient and also in her lupus free mother; This may be“a female 
genetic background for labile PKC expression”; The expression of PKC isoenzymes is season dependent in these subjects;. The expression of PKC isoenzymes may be regulated by 
season dependent hormones; However, any existing PKC defect can cause actual impairments in the cell signaling.

P.B.37.12
T cell subsets and cytokines in selected acute crisis states

B. O. Musa, G. C. Onyemelukwe; 
Immunology Unit, Department of Medicine, A.B.U.Teaching hospital, Zaria, Nigeria.

Introduction: Acute crisis states are medical emergencies and critical turning points to worse in the course of a disease. Based on evidence of the cell mediated immune system 
influencing the outcome of disease states, this study was undertaken to examine T lymphocyte and cytokine responses in the selected acute crisis states of diabetic ketoacidosis, 
eclampsia and sickle cell crisis.
Materials and Methods: Peripheral blood cells and sera of 22 patients with DKA, 32 patients with eclampsia as well as 27 patients in sickle cell vaso-occlusive crisis were examined for 
T cells bearing the CD3, CD4 and CD8 markers and for specific cytokines; TNF-α, IL-2, IL-4 and IL-10. Controls were age and sex matched stable patients. A group of 20 normal healthy 
controls and 21 normal non pregnant controls were also included.
Results: The mean serum TNF-α was elevated in diabetic ketoacidosis (DKA) and eclampsia (EC) while IL-2 was elevated in sickle cell patients in vaso-occlusive crisis (VOC). IL-4 was 
elevated in VOC and DKA, while IL-10 was elevated in steady state SCD and normal pregnancy. A depression of the CD4+ T cell subset along with a dysregulation of cytokines was 
observed in all acute crisis states. Elevated white blood cell (WBC), neutrophil and platelet counts were seen in patients in crisis as opposed to stable and normal healthy controls.
Conclusion: T cell subsets and cytokines are altered in acute crisis states and contribute to fatal outcomes and worsening immunopathology in steady state conditions.

P.B.37.14
Immune-related protein signature in pseudosynovial tissue from patients with various stages of periprosthetic osteolysis in total knee arthroplasty

T. Dyskova1, J. Gallo2, P. Schneiderova1, R. Fillerova1, E. Kriegova1; 
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Dept. of Orthopaedics, Faculty of Medicine and Dentistry, Palacky University and 
University Hospital, Olomouc, Czech Republic.

Periprosthetic osteolysis/aseptic loosening (PPOL/AL) are major long-term complications of total knee arthroplasty (TKA). There is still limited information on the molecules 
contributing to various stages of PPOL/AL in TKA.
We investigated the expression of 45 proteins associated with inflammation, cell-cell signalling, angiogenesis, and cell growth in pseudosynovial tissue lysates obtained from 
patients re-operated for PPOL/AL in TKA (TKA, n=12), and control group of patients with TKA (c-TKA, n=9) without clinical/radiographic signs of PPOL/AL. High-sensitive and specific 
Antibody-based Proximity Extension Assay (PEA Proseek, Olink Bioscience) was used to detect protein signature in TKA patients. Statistical tests were performed using GraphPad 
Prism 5.01 (GraphPad Software, La Jolla).
Thirteen proteins were upregulated in tissue lysates from late stages of PPOL (TKA) comparing to early stages (c-TKA) patients (P<0.05). Differences in protein levels of Amphiregulin 
(AREG, P=0.0007), soluble Tumour Necrosis Factor Receptor 2 (sTNFR2, P=0.003), B-cell activating factor (BAFF, P=0.006), and Kallikrein-6 (KLK6, P=0.008) reached the highest 
significance between TKA and c-TKA. The exact role of these proteins in PPOL/AL should be further investigated; however, AREG increases osteoclast differentiation, BAFF promotes 
RANKL-independent osteoclastogenesis, KLK6 serves as a potent osteoclast activator, and high levels of sTNFR2 were observed in inflammatory diseases and sepsis.
In conclusion, we identified novel molecules - AREG, sTNFR2, BAFF, KLK6 - involved in the pathogenesis of PPOL/AL in TKA. The knowledge of biomarkers of various stages of PPOL/
AL may lead to the proposal of effective diagnostic/preventative/therapeutic strategies contributing to complex care for TKA patients.
Grant support: TACR_TA04010100, IGA LF_UP_2015_009 and LF_UP_2015_008.
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P.B.37.15
T-regulatory profile of mRNA gene expression in chronic inflammatory arthritides

L. Miteva1, I. Manolova2, M. G. Ivanova3, R. Stoilov3, S. A. Stanilova1; 
1Trakia University, Medical Faculty, Department of Molecular Biology, Immunology and Medical genetics, Stara Zagora, Bulgaria, 2Trakia University, Medical Faculty, Stara Zagora, Bulgaria, 
3Clinic of Rheumatology, University Hospital, Medical University, Sofia, Bulgaria.

Introduction: The aim of the present study was to investigate mRNA levels of Foxp3, TGF-beta1 and IL-10 into peripheral blood from Bulgarian patients with ankylosing spondylitis 
(AS) and rheumatoid arthritis (RA).
Materials and methods: Total RNA from peripheral blood was isolated from 15 healthy controls, 22 patients with AS and 19 with RA. cDNAs were used for TaqMan gene expression 
assays of TGFB1, IL10, Foxp3 and GAPDH. Relative quantitative (RQ) evaluation of mRNAs was performed by the comparative ΔΔCt method and results are presented as RQ.
Results: A significant downregulation of Foxp3 was observed among AS (RQ=0.455; p=0.0014) and RA (RQ=0.337; p=0.0009) patients compared to controls. TGFB1 mRNA levels were 
approximately equal in all tested groups. However, a positive correlation was found between ΔCt of TGFB1 and Foxp3 in RA (r=0.788, p<0.001), in contrast to AS. The IL10 mRNA levels 
were significantly increased among RA patients (RQ=1.96; p=0.016), while in AS patients IL10 mRNA levels were similar to that in controls (RQ=1.11; p=0.716). Respectively, 1.77-fold 
higher IL10 mRNA levels was detected in RA compared to AS with borderline significance (p=0.052). Also, the IL-10 mRNA levels did not correlate with either TGFB1 or Foxp3 mRNA in 
both patients groups.
Conclusion: In spite of the decrease in Foxp3 mRNA level, both investigated Treg related cytokines genes, demonstrate different gene expression profiles in RA and AS. Increased gene 
expression of IL-10 in the peripheral blood of RA patients demonstrates the presence of various pathogenetic mechanisms underlying both inflammatory joint diseases.

P.B.37.16
Targeting Thymic Stromal Lymphopoietin in Airway Epithelium Alleviated Inflammation Through CCL17 in A Murine Asthma Model

Y. L. Chen1, B. L. Chiang1,2; 
1Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Graduate Institute of Immunology, College of Medicine, National Taiwan University, 
Taipei, Taiwan.

Introduction: Airway epithelium defends the invasion from microorganisms and regulates immune responses in allergic asthma. Thymic stromal lymphopoietin (TSLP) from inflamed 
epithelium promotes maturation of dendritic cells (DCs) to prime Th2 responses and induces the expression of CCL17 in DCs. Researchers have focused on the therapeutic effects with 
blockage of the TSLP pathway in asthma but the functional role of TSLP remains unclear. In addition, few studies have explored the regulation of epithelial CCL17. In this study, we 
investigated the functional role of TSLP in airway inflammation and whether TSLP directly affects epithelial CCL17.
Materials and Methods: The expressions of epithelial CCL17 were determined by real-time PCR and ELISA assay after treatment of TSLP and TNF-α in vitro. For gaining the effective 
siRNA against TSLP, a TSLP-induced system was set up and pre-treated with lentivirus containing siRNA before TNF-α induction. In vivo, the OVA sensitized mice were intratracheally 
delivered siRNA for 3 days before first airway challenge and analyzed the characteristic features of asthma after challenges.
Results: Epithelial CCL17 was induced by treatment of TSLP and TNF-α. The attenuation of TSLP simultaneously alleviated the production of CCL17. The knockdown of TSLP before 
airway challenges alleviated airway hyperresponsiveness, reduced airway inflammation, inhibited maturation of DCs and suppressed migration of T cells. In addition, the expression of 
CCL17 was particularly decreased in bronchial epithelium.
Conclusions: TSLP coordinates airway inflammation partially via CCL17-mediated responses and the functional role of TSLP provides the vital worth to develop the possible novel 
therapy in allergic inflammation.

P.B.37.17
Cytokine spectrum shows an individual pattern in patients with undifferentiated arthritis and differs from healthy controls

E. Brzustewicz1, I. Henc1, A. Daca1, M. Szarecka2, M. Sochocka- Bykowska2, E. Bryl1; 
1Medical University of Gdańsk, Gdańsk, Poland, 2Voivodal Rheumatology Hospital, Sopot, Poland.

Background: Early arthritis (EA) is characterized by mono-, oligo- or polyarticular onset without fulfilling classification criteria of any specific rheumatic disorder. Because of critical 
role of cytokine network - cytokines are considered as rheumatic disorders biomarkers and multicytokines analysis is assumed to be useful tool for the introduction of biological 
treatment as well as the evaluation of its effectiveness and safety.
Methods: 13 patients with EA (female aged 42 ± 11 years) and 12 healthy volunteers (female aged 36 ± 8 years) were enrolled to our project. All individuals had tested CRP, ESR, anti-
CCP, RF and they were clinically assessed. EA patients were followed after 3 months of diagnosis and treatment introduction. The cytokines’ levels: IFNγ, IL-2, IL-6, IL-10, IL-17A, IL-1b 
and TNFα were evaluated in sera by BD CBA Flex Set system using FACS Verse.
Results: Eight of EA patients developed rheumatoid arthritis, three of them developed psoriatic arthritis, one- systemic lupus erythematosus, one- ankylosing spondilitis. After 3 
months since diagnosis and introduction of treatment the disease activities- DAS28 increased among 6 patients, 5 patients had DAS28 reduced. There were no differences in sera 
levels of IFNγ, IL-2, IL-1b and TNFα between EA patients and healthy individuals. Levels of IL-6, IL-17A and IL-10 in sera of patients with EA were significantly higher compared to 
control group. We observed reduction of IL-6 level in sera of patients after introduction of treatment.
Conclusion. Individual pattern of cytokine spectrums among EA patients- drug-naive and after treatment support the need for person-bases assessment.

P.B.37.18
Activation of immune splenocytes response to venom components: in vivo and ex vivo murine models

H. Saidi, D. Khemili, c. Saidani, F. Laraba-Djebari, D. Hammoudi-Triki; 
University of Sciences and Technology Houari Boumédiène, Algiers, Algeria.

Introduction: Scorpion stings are a public health problem common to many countries, several clinical and experimental studies around the world showed that scorpion venom induced 
a systemic inflammatory response characterized by increased levels of cytokines, chemokines, and prostaglandin, associated with leukocytes recruitment in tissues. Because of 
the important role that splenocytes play in host defense, the objective of the present study was to evaluate the effect of component Androctonus australis hector (Aah) venom on 
immune reactivity, after stimulation of in vivo and ex vivo murine models
Materials and methods: The in vivo study was investigated in mice injected by sub lethal dose of Aah venom via quantification of seric IgG, differential count of blood leukocytes, 
spleen cellularity, estimation of myeloperoxydase (MPO) activity as a marker of neutrophil progenitors and spleen histology. For the ex vivo study, cytokines (IL-1β, IL-6, IFNγ and 
IL10) levels were measured in supernatants of splenocytes obtained from envenomed mice.
Results: The obtained results revealed that Aah venom caused a rapid elevation of IgG, a significant elevation of splenic MPO activity and a variation in blood leukocytes. Spleen 
micrographs showed several modifications such as, multifocal hyperplasia of the white pulp and increase of myeloid precursors. The kinetic of cytokines secretion exhibited a time 
dependant elevation of pro/anti inflammatory as well as Th1 cytokines production in splenocytes.
Conclusion: These results give new evidence that Aah venom could exhibit important immunomodulatory properties by inducing an extramedullary myelopoeisis in spleen and played 
an important role in T cells dichotomy.

P.B.37.19
Characteristic of immune response during herpes simplex virus infection in childhood

H. M. Stamenkovic, L. Saranac, L. Brankovic, R. Milicevic, B. Kamenov; 
Clinic of Pediatric, Nis, Serbia.

Introduction: Characteristic of the herpes simplex viruses (HSV), is their ability to persist in the tissues of their hosts for many years after initial infection as intracellular viruses. 
Characteristic life of virus (chronic persistent and cyclic replication) in organisms is often followed by immune response (Th1 or Th2 immune response).
Materials and Methods: Clinically manifestations in patients with herpes virus infections were examined. We analyzed: white blood cell count, hemoglobin level, serum 
immunoglobulins level, enzymes of cell destruction (LDH, CPK, AST and ALT), oxidative metabolism of the peripherial blood phagocytes as ability of NBT reduction, ELISA test of 
antibody of the viruses: HSV. Serum level of IFN-γ, IL-4 were measured by ELISA test.
Results: Our patients had and all of them had positive ELISA test on viruses-HSV. Our parameters approved low level of hemoglobin, monocytosis, lymphocytosis, virocytosis and 
leukopenia. Our patients had high level LDH, CPK, low ability of NBT reduction and hypergamaglobulinemia. High levels of IFNγ followed high levels of LDH, CPK, GOT and GPT.
Conclusion: Chronic activation of immune system are background of pathogenic mechanisms during herpes simplex virus infection. Increase level of IFN-γ can suggestion on 
dominant Th1 response in our patients. Analyze of pathogenic mechanisms during infection with herpes simplex virus is essential to order level and place of damage cells, tissue and 
organs. It is important for therapy, prognosis of disease and prevention of oxidative stress during infection.
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P.B.37.20
IL-17AF signaling deficient mice show spontaneous infections with Staphylococcus aureus concomitant with expanded populations of γδ T cells

S. Moos1, A. P. Heinen1, T. Regen1, S. Voglis1, K. El Malki1, F. Wanke1, I. Prinz2, A. Diefenbach3, A. Waisman1, F. C. Kurschus1; 
1Institute for Molecular Medicine, Mainz, Germany, 2Institute of Immunology, Hannover, Germany, 3Institute for Medical Microbiology and Hygiene, Mainz, Germany.

Introduction: IL-17A is the hallmark cytokine of TH17 cells and the funding member of the IL-17 family playing an important role in many autoimmune and inflammatory diseases. The 
IL-17 response of TH17 cells and especially IL-17A-producing γδ T cells are crucial for mice to fight infections with the coccal bacterium Staphylococcus aureus. IL-17F is the one member 
of the IL-17 family having the greatest homology to IL-17A. Moreover, IL-17A and IL-17F signal either as homo- or as heterodimers through a dimeric receptor composed of IL-17RA and 
IL-17RC.
Materials and Methods: We used previously described IL-17RA deficient mice (El Malki et al., 2013) and IL-17AF double deficient mice (Haas et al., 2012). Mice were aged and analyzed 
for spontaneous bacterial infections. Furthermore, we analyzed lymphoid organs and skin by flow cytometry, histology and gene expression by RT-PCR.
Results: IL-17RA deficient and IL-17AF double deficient mice older than 3 months spontaneously developed lesions in the cervical region and around mouth, ears and eyes. 
Microbiological analysis showed that these chronic infections are composed of Staphylococcus aureus. Associated with the bacterial infection, we found an expansion of RORγt 
expressing γδ T cells in IL-17AF double deficient mice.
Conclusion: Mice deficient for IL-17 signaling were strongly susceptible to spontaneous Staphylococcus aureus infections. The respective Staphylococcus aureus strains and expanding 
γδ T cell populations will be further characterized.
References:
El Malki, K., et al. (2013). The Journal of investigative dermatology 133, 441-451.
Haas, J.D., et al. (2012). Immunity 37, 48-59.

P.B.37.21
Early growth response gene (Egr) 2 and 3 regulate interferon gamma expression in activated CD4 T cells by controlling Tbet activity

R. Singh1, T. Miao2, A. J. Symonds2, B. Omodho1, S. Li1, P. Wang2; 
1Brunel University London, College of Health and Life Science, Heinz Wolff, Uxbridge, London, United Kingdom, 2Barts and the London School of Medicine and Dentistry, Blizzard Institute, 
Queen Mary University of London, London, United Kingdom.

Conditional knock-out of the transcription factors Early Growth Response gene (Egr) 2 and 3 in lymphocytes cause severe systemic autoimmune disease, with high levels of Interferon 
Gamma (IFNγ) production by CD4 T cells. Our results demonstrate that Egr2 and 3 regulate IFNγ expression by inhibiting Tbet activity. Tbet is a T box transcription factor expressed 
in T cells and it directly regulates IFNγ expression and the T helper 1 (Th1) cell differentiation programme. Tbet is induced in antigen specific activated T cells and we found that Egr2 
and 3 directly bound to the Tbet DNA binding domain known as Tbox, and effectively inhibited Tbet from binding to its target sequences on the IFNγ promoter and other upstream 
regulatory regions. In conjunction, Egr2 and 3 expression is rapidly induced in activated T cells and suppressed through negative feedback inhibition by IFNγ, establishing a reciprocal 
relationship between these proteins. Our results demonstrate that Egr2 and 3 play a critical role in CD4 T cells responses in adaptive immunity.

P.B.37.22
Investigating genetic polymorphisms in relation to asymptomatic Clostridium difficile infection

R. Biggart, S. Caserta, M. Llewelyn; 
Brighton and Sussex Medical School, Brighton, United Kingdom.

Introduction: Asymptomatic Clostridium difficile infection (CDI) is logistically and technically challenging to identify, but remains a significant reservoir for transmission. Genetic 
variability in innate immune responses may contribute to susceptibility to CDI. Previously symptomatic CDI and IL8 gene polymorphisms have been studied, but our pilot case-control 
study is the first to examine this in the context of asymptomatic disease.
Methods: Stool and blood cell pellets were collected as part of the Asymptomatic Clostridium difficile among elderly hospital admissions (ACLOD) study; the first large-scale 
observational study of asymptomatic C. difficile infection in the UK. We extracted, quantified and analyzed the DNA purity from cell pellets of case (n=24) and selected control 
participants (n=48). We used TaqMan DNA probes to identify IL8 gene single nucleotide polymorphisms (SNPs) using quantitative polymerase chain reaction.
Results: Comparing the case (n=24) and total control cohorts (n=330) in the ACLOD study we identified that asymptomatically infected C. difficile participants had significantly higher 
co-morbidities and clinical frailty scores. Thus for our case-control study we selected 48 control patients who were matched by gender and age and clinical scores.
We compared 2 common IL8 SNPs and infection; IL8 gene promoter -251 A/T and intron +781 C/T, which has a putative IL8 nuclear transcription factor binding site. However a Chi2 
test did not identify a statistically significant genetic association at either loci with disease in our cohort.
Conclusion: This case-control study illustrates the potential to study asymptomatic CDI to gain insights into susceptibility to this important disease.

P.B.37.23
Conditional IL1R1 deficient mice

W. Abdulaal, R. Costello, C. Walker, E. Pnteaux, W. Muller; 
Faculty of Life Science, Manchester, United Kingdom.

We have generated and analysed IL1-R1 conditional knockout mice to investigate the role IL-1 signaling plays in the parasite infection. IL1-R1 floxed mice were crossed with either 
VaviCre+ (hematopoietic specific) or CD4Cre+ (CD4 T cell specific) mice to create mice lacking IL1-R1 exclusively in these cells. Challenging these mice with gastrointestinal helminth 
Trichuris muris (T.muris) infections and studying the effects and development of Th1, Th2 and Th17 cells allows us to study the function and pathway of IL1-R1 and the effect it has 
based on specific cell types.
Low dose T.muris infection showed a clear reduction in the Th17 cytokines IL22 and IL17 in both IL1-RIfl/fl x vaviCre + and the complete IL1-RI -/- mice, suggesting that IL-1 signaling 
expressed from hematopoietic cells is responsible for the the secretion of IL17 and IL22. IL1- RIfl/fl x vaviCre + and IL1-RI -/- mice infected with low dose of T.muris also showed an 
increase in inflammation in the colon and decreased of goblet cell hyperplasia similar to the phenotype of IL22 deficient mice. Our results confirms the role of IL-1 signaling within the 
hematopoietic system for the production of IL17 and IL22. CD4Cre x IL1R1fl/fl mouse mutants infections are ongoing but early data suggests there is no significant difference between 
IL1-R1 CD4Cre+ and IL1-R1 CD4Cre- with regards to IL-17 cytokines and therefore suggests that a non CD4 + cell has to respond to IL-1 for the induction of IL17 cytokines during the 
infection.

P.B.37.24
Acute inflammation is diminished in mice eating western diet

A. Kielland1, O. A. Haabeth2, H. Carlsen1; 
1Norwegian University of Life Sciences, Aas, Norway, 2University of Oslo and Oslo University Hospital Rikshospitalet, Oslo, Norway.

Introduction: A western dietary pattern, characterized by high intake of fat, red meat and refined carbohydrates, positively correlates with obesity, insulin resistance, heart disease 
and cancer (especially colon and breast cancer). Acquired chronic low-grade inflammation is suggested to link such eating pattern with disease progression. This is extensively 
studied; however, less is known about the effects of western diet (WD) on the acute inflammatory response during an infection. To investigate this, we fed mice WD and recorded the 
immediate immune response to LPS.
Materials and Methods: Mice were fed either ordinary show (control group) or WD (test group) for six months prior to a single LPS exposure (0.1 mg/kg, i.p). Weight development and 
oral glucose tolerance were determined. NF-κB activity (recorded in transgenic reporter mice) and blood cytokines were measured 1, 4, and 7 hours post LPS challenge. Additionally, 
we measured weight and cell number of spleens after 4 hours.
Results: The mice fed WD had higher weight gain and decreased glucose tolerance, compared to the control group. In response to LPS the mice on WD had lower NF-κB activity and 
blood levels of cytokines (IL-1β, IL-9, INFγ, GM-CSF, CXCL1, MIP-1b, MCP-1, eotaxin, CCL5). Additionally, LPS caused increased spleen weight only in mice on WD. On the contrary, the 
total number of spleen cells was reduced by LPS treatment in the mice eating WD.
Conclusion: Mice eating WD for six months show altered acute immune response to bacterial endotoxin LPS, probably in the form of a diminished inflammatory response.
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P.B.37.25
Association of IL-10 gene polymorphism with diabetic nephropathy in patients from the western Mexico

L. E. Chavarria Buenrostro1, J. G. Macias-Barragan2, J. F. Muñoz Valle3, J. Hernandez Bello4, P. E. Sánchez Hernández5, M. G. Ramírez Dueñas6, J. Armendariz Borunda7, N. Torres Carrillo3, 
N. M. Torres Carrillo3, T. García Iglesias6, M. Montoya Buelna6; 
1Universidad de Guadalajara, Guadalajara, Mexico, 2Departamento de Ciencias Naturales y Exactas, Cu Valles, Universidad de Guadalajara, Guadalajara, Mexico, 3Instituto de 
Investigación en Ciencias Biomédicas, Centro Universitario de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara, Mexico, 4Instituto de investigación en ciencias biomédicas, 
centro universitario de ciencias de la salud, Universidad de Guadalajara, Guadalajara, Mexico, 5Laboratorio de Inmunología, departamento de Fisiología, Centro Universitario de Ciencias 
de la Salud, Universidad de Guadalajara, Guadalajara, Mexico, 6Laboratorio de Inmunología, Departamento de Fisiología, Centro Universitario de Ciencias de la Salud, Universidad de 
Guadalajara, Guadalajara, Mexico, 7Departamento de Biología Molecular y Genómica, Centro Universitario de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara, Mexico.

Introduction: Diabetic nephropathy (DN) is a complication caused by damaged capillaries in kidney glomeruli due to longstanding diabetes mellitus. Several cytokines are involved in 
immune response regulation in DN. Single nucleotide polymorphisms (SNP) in the promoter region of IL-10 (-1082 A> G and -819 C> T) gene may be associated with gene expression 
modulation.
Aim: To analyze IL-10 polymorphisms that may be associated with DN in patients with type 2 diabetes mellitus.
Materials and Methods: 38 patients with diabetic nephropathy and 78 healthy controls were recruited, both residents from western Mexico. The DNA samples were genotyped for 
-1082 A> G and -819 C> T IL-10 gene SNP using the PCR-RFLP technique. Statistical analysis of the differences between groups was determined by the X2 test.
Results: The differences found between genotypes and alleles frequencies of patients compared with healthy controls were not significant. These results suggest that the presence of 
studied IL-10 polymorphisms have no influence on DN and its complications. In this case is could be necessary to increase the size of sample to have a significant results.

P.B.38 Allergen Specific Immune Response - Part 3

P.B.38.01
Contact sensitizers alter CD1-specific immunity

R. J. Betts1, S. Mahapatra2, S. Martinozzi Teissier2, G. De Libero3,4, L. Mori4; 
1L’Oreal Research and Innovation, Singapore, Singapore, 2L’Oreal Research and Innovation, Aulnay-sous-Bois, France, 3Department of Biomedicine, University Hospital Basel, Basel, 
Switzerland, 4Singapore Immunology Network, Agency for Science, Technology and Research, Singapore, Singapore.

Introduction: Allergic contact dermatitis is a T cell-mediated inflammatory skin disease induced by exposure to low molecular weight haptens, which elicit immune responses 
when bound to carrier proteins. The action of contact sensitizers through MHC-specific pathways is well known, however the abundance of cutaneous T cells that recognize non-
polymorphic antigen-presenting molecules of the CD1 family raises the possibility that MHC-independent pathways of T cell activation may relevant. In this study we examined the 
ability of contact sensitizers to influence CD1-restricted immunity.
Materials and methods: T cell clones were screen for reactivity to CD1-transfected antigen presenting cells pulsed with a panel of contact sensitizers.
Results: Exposure of antigen-presenting cells to prototypical contact sensitizers dose-dependently potentiated the activation of a skin-associated, CD1a-restricted T cell clone, 
independent of APC up regulation of co-stimulatory molecules or CD1a expression on antigen presenting cells. Screening of a broader panel of clones demonstrated that contact 
sensitizer effect is CD1- and lipid-dependent and is not a result on non-specific potentiation of T cell activation.
Conclusion: Our results provide proof-of-concept that haptens can alter CD1-mediated immunity, and have implications for the understanding of small-molecule associated 
inflammatory skin diseases.

P.B.38.02
CD23 density on B cells is an important parameter for IgE facilitated allergen presentation and allergen-specific T cell activation

R. Selb1, J. Eckl-Dorna1, A. Neunkirchner2, W. F. Pickl2, R. Valenta3, V. Niederberger1; 
1Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria, 2Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University 
of Vienna, Vienna, Austria, 3Divison of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical 
University of Vienna, Vienna, Austria.

CD23, the low affinity IgE receptor, is important in allergy and is involved in facilitated antigen-presentation of allergens to allergen-specific T cells.
Via flow cytometry, we characterised the expression of CD23 on different blood cells in17 grass pollen allergic patients during the grass pollen season and investigated the connection 
between CD23 molecule density on B cells and uptake of allergen.Moreover, we assessed allergen-specific T cell activation with T cells expressing a T cell receptor specific for the 
major birch pollen allergen, Bet v 1 and MHC-matched B cells expressing different densities of CD23.
CD23 was mainly expressed on B cells. Interestingly, we found the CD23 density expressed per B cell to highly correlate (p=<0.01) with total and grass pollen-specific IgE levels as well 
as skin sensitivity to grass pollen extract.
Investigating a possible mechanism for the observed data, we found that the uptake of allergen-IgE complexes into B cells is strongly and significantly connected to the initial CD23 
receptor density on the cells (R=0.975, p=<0.001). Furthermore, we found that facilitated antigen-presentation and activation of allergen-specific T cells is dependent on the CD23 
density of the allergen-presenting B cells.
In conclusion, within the grass pollen season CD23 was almost exclusively expressed on B cells. The number of CD23 receptors per B cell was significantly correlated with IgE levels 
in our patient group. In vitro experiments showed that the uptake of IgE-allergen complexes was strongly dependent on the CD23 receptor density which also led to enhanced 
presentation of allergen to T cells.

P.B.38.03
Modulation of IgA and IgG immunoreactivity to gliadin and glutenin by sprouting and steeping of wheat kernels

M. Zrnic Ciric1, S. Zilic2, I. Stankovic1, M. Jankovic2, J. Antic-Stankovic3, A. Konic Ristic4; 
1Department of Bromatology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia, 2Department of Food Technology and Biochemistry, Maize Research Institute, Belgrade-Zemun, 
Serbia, 3Department of Microbiology and Immunology, Faculty of Pharmacy, University of Belgrade, Belgrade, Serbia, 4Centre of Research Excellence in Nutrition and Metabolism, Institute 
for Medical Research, University of Belgrade, Belgrade, Serbia.

Rationale: Elevated levels of IgA and IgG antibodies to wheat proteins are the main feature of celiac disease, often seen in non-celiac gluten sensitivity, but also in a number of 
asymptomatic subjects. Beyond celiac disease, the cause and the consequences of this immune disturbance has not been described in detail. However, different strategies aimed to 
attenuate immunological response include actions targeted to the function and integrity of gastro-intestinal tract and modification of the structure of wheat proteins.
Methods: IgA and IgG immunoreactivity to the same protein content of raw gliadin and gliadin and glutetnin fractions extracted from steeped or sprouted wheat kernels were 
investigated by home-made ELISA against IgA and IgG antibodies present in human sera of subjects with elevated levels of anti-gliadin IgA and IgG antibodies and reported self-
assessed adverse reactions to wheat consumption.
Results: Obtained results show that IgA and IgG immunoreactivity to gliadin fraction from treated samples was not significantly different from the immunoreactivity to raw gliadin 
and gliadin fraction of untreated samples. Immunoreactivity to glutenin fraction was significantly lower compared to gliadin fraction (p<0.05), with observed correlation. Protein 
modification induced by steeping resulted in significant decrease in both IgA and IgG immunoreactivity to glutenin fraction, compared to untreated samples (p<0.05).
Conclusions: Protein modification induced by steeping, but not by sprouting, may have beneficial effects on antigenicity of glutenin fraction of wheat proteins, without influence on 
antigenicity of gliadin fraction. Thus, it represents putative strategy in dietary modulation of diseases related to glutenin immunoreactivity, e.g. dermatitis herpetiformis.

P.B.38.04
Recombinant species-specific FcεRI alpha chain proteins for allergy diagnosis of dogs, cats and horses

L. Einhorn1,2, J. Fazekas1,2, M. Muhr1,2, A. Schoos1,2, L. Panakova3, I. Herrmann3, K. Manzano-Szalai1, K. Oida1,4, E. Fiebiger5, J. Singer2, E. Jensen-Jarolim1,2; 
1Comparative Medicine, Messerli Reasearch Institute, Vienna, Austria, 2Institute of Pathophysiology and Allergy Reasearch, Medical University of Vienna, Vienna, Austria, 3Department for 
Companion Animals and Horses, University of Veterinary Medicine Vienna, Vienna, Austria, 4Laboratory of Veterinary Molecular Pathology and Therapeutics, Tokyo University of Agriculture 
and Technology, Tokyo, Japan, 5Division of Gastroenterology and Nutrition, Boston Children’s Hospital and Department of Pediatrics, Harvard Medical School, Boston, MA, United States.

Background: IgE-mediated allergies do not only affect humans but also domestic animals, dogs, cats and horses. So far, a recombinant human alpha chain of the high affinity IgE 
receptor (FcεRIα) was exploited in veterinary allergy diagnosis for the detection of canine, feline and equine IgE. The human FcεRIα is able to detect IgE of these species due to 
crossreactivity based on an interspecies amino acid homology between only 54-56%. We thus hypothesized, that the IgE detection in allergic dogs, cats and horses could be improved 
by the use of species-specific recombinant FcεRIα.



498 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ednesday

Methods: Canine, feline and equine recombinant FcεRIα (rFcεRIα) were expressed in CHO-DUKX B11 cells using a custom SV40_Neo mammalian expression vector. 384 clones of each 
species were evaluated for their production of IgE-binding rFcεRIα by immunoblotting and Enzyme-Linked Immunosorbent Assay (ELISA) prior to isolation of rFcεRIα from selected 
clones via anti-FLAG M2 affinity purification.
Results: According to results of quantitative ELISA concentrations of 600-1000µg/mL for the canine and equine, and of 80µg/mL for the feline rFcεRIα proteins could be achieved, 
rendering a calculated yield of approximately 48mg canine, 80mg equine and 6,4mg feline recombinant protein. Further, in immunoblots the three rFcεRIα proteins could be 
identified at the expected size of 55kDa.
Conclusion: The recombinant species-specific rFcεRIα proteins may offer an opportunity for improved allergy diagnosis in allergic cats, dogs or horses.

P.B.38.05
Sensitization patterns of buckwheat-allergic patients

S. Pfeifer1, P. Dubiela1, A. C. Pedersen2, M. Bublin1, R. Aina1, P. Humeniuk1, C. Bindslev-Jensen2, C. Gotthard Mørtz2, K. Hoffmann-Sommergruber1; 
1Medical University of Vienna, Vienna, Austria, 2Odense University Hospital, Odense, Denmark.

Introduction: Buckwheat (Fagopyrum esculentum) is becoming popular in Europe and North America as a health food rich in proteins but lacking gluten. However, for buckwheat 
allergic patients, consumption can cause severe systemic reactions. The aim of this study is to define allergen recognition patterns and to identify potential markers associated with 
severe symptoms.
Materials and Methods: Sera were selected by positive SPT to buckwheat and divided into two groups: (1) sensitized to buckwheat without clinical symptoms and (2) patients with 
diagnosed buckwheat allergy according to positive food challenges and /or convincing case history. Buckwheat proteins were extracted using a standard protocol. Sera were analyzed 
by ImmunoCAP ISAC and IgE immunoblotting using total buckwheat extract.
Results: Interestingly, ImmunoCAP ISAC analysis revealed that only three out of seven sera from patients with systemic reactions had Fag e 2-specific IgE, but not to any other 
allergen tested. Four out of seven did not show any positive reaction on the chip although they had anaphylactic episodes. However, immunoblotting revealed strong IgE binding to a 
range of proteins from the buckwheat extract.
Conclusions: Our data demonstrate that the current buckwheat allergen repertoire on the microarray is not sufficient to clearly identify patients with buckwheat allergy. Further 
characterization of these proteins my lead to the identification of additional marker allergens and thus improve component resolved diagnosis.
Supported by grant SFB F4603 and W1248 (Austrian Science Fund) to KHS, PD, and PH.

P.B.38.06
Dissection of specific IgG responses with recombinant house dust mite allergens reveals that poor effect of specific immunotherapy is due to failure of blocking antibody 
induction towards certain allergens

K. Chen1, R. Zieglmayer2, P. Zieglmayer2, P. Lemell2, F. Horak2, R. Valenta1, S. Vrtala1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Vienna Challenge Chamber, Allergy Center Vienna West, Vienna, Austria.

Introduction: Allergen-specific immunotherapy (SIT) is the only disease-modifying treatment for allergy but clinical efficacy is often low in the case of house dust mite (HDM) allergy.
We monitored allergen-specific antibody responses and clinical responses in HDM allergic patients undergoing SIT with a HDM extract-based vaccine using a panel of micro-arrayed 
HDM allergens and objective allergen provocation in the Vienna challenge chamber (VCC), respectively.
Material and Methods: Hundred HDM allergic patients were treated with the HDM extract-based vaccine or placebo for 47 weeks. Blood samples were taken before (week 0), during 
(week 23) and after SIT (week 47) and analyzed for allergen-specific IgE and IgG responses with micro-arrayed allergens. The total nasal symptom scores (TNSS) of the patients were 
determined at the same time points of SIT in the allergen provocation chamber.
Results: Allergen micro-array analysis showed that most of the patients exhibited IgE towards several other HDM allergens in addition to the Der p 1 and Der p 2 allergens but the 
vaccine induced only Der p 1 and Der p 2-specific IgG responses. Only those patients who were sensitized to Der p 1 and/or Der p 2 showed a reduction of TNSS in response to SIT.
Conclusions: Our study indicates that clinical failure of HDM SIT can be due to lack of induction of protective IgG antibodies towards certain important HDM allergens most likely due 
to poor immunogenicity and/or poor representation in the administered vaccine.

P.B.38.07
Novel cassette vectors for the targeted expression of HLA class II molecules for presentation of human-relevant allergens in murine models of allergy

B. Kratzer1, A. Neunkirchner1, R. Naumann2, W. F. Pickl1; 
1Institute of Immunology; Center for Pathophysiology, Infectiology and Immunology; Medical University, Vienna, Austria, 2Max Planck Institute of Molecular Cell Biology and Genetics; 
Transgenic Core Facility; Dresden, Dresden, Austria.

During sensitization and late phase reactions, presentation of allergen-derived peptides on HLA class II molecules to T cells is essential. However, experimental animals able to present 
the immunodominant peptides of human-relevant aeroallergens are scarce, making mechanistic studies investigating the consequences of allergen-exposure, their organ-specific 
manifestations and cure difficult. We here created novel cassette vectors for tissue-specific expression of HLA-DR alpha and beta molecules in mice. The human variable domains of 
HLA-DRA*01:01 and HLA-DRB1*07:01 were chimerized to the corresponding constant domains of murine H-2 IE alpha and beta, respectively. To ensure the presence of natural H-2 IE 
promoter/enhancer elements HLA-DRA and -DRB1 variable sequences were flanked by 5 kb and 6 kb or 10 kb and 6.5 kb of murine H-2 IE 5’- and 3’-genomic sequences, respectively. 
Flow cytometric evaluations revealed clear-cut, MHC class II transactivator-dependent expression of transgenes in HEK-293T cells, which was confirmed in functional assays using 
allergen-specific CD4+ T lymphocytes restricted to HLA-DRB1*07:01. After pronucleus injection into >100 fertilized oozytes 11 positive founder mice carrying both transgenes and 
3 with only one transgene were obtained. Currently, phenotypic and functional evaluations of mice are being performed. The novel HLA-DR::IE cassette vectors will allow quick and 
facile creation of a collection of HLA transgenic mice, which will contribute to the better understanding of immune-mediated diseases, such as allergies, and likely help to establish 
novel immunotherapeutic concepts for their cure.Research funded by the Austrian Science Fund (FWF): DK W-1248-B13, SFB F46909-B19; Biomay AG and Medical University of 
Vienna.

P.B.38.08
The placement of novel in-vitro diagnostic tests in Hymenoptera sting allergy diagnosis

J. Šelb, M. Košnik, M. Šilar, P. Korošec; 
University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.

BACKGROUND: A lack of practical parameters for how to use SSMA (species-specific-major-allergen)-antibodies and BAT in routine clinical practice, led us to construct a study to 
evaluate different ways to incorporate those tests to practice.
METHODS: 177 patients appointed to our university clinic for Hymenoptera sting allergy diagnosis, in the 4 months period, were included to study. For each, a detailed sting history 
and 3 pairs of laboratory tests (sIgE, SSMA-antibodies and BAT) were performed. Different in-vitro diagnostic procedures were constructed, evaluated and compared between each 
other by means of over and under diagnosis.
RESULTS: The procedures were validated on 142 patients with unequivocal culprit history. The procedures that depended on simple cut-offs of single diagnostic tests (sIgE-only, 
SSMA-only, BAT-only procedure) either over (up to 40%) or under-diagnosed (up to 17%) a significant number of patients. The stepwise diagnostic procedures that relied on single 
positivity of at least one test pair result, markedly decreased the number of over-diagnosed patients (10%), but the number of under-diagnosed was still high (9.2%). For that reason 
an algorithm based diagnostic procedure, which relied on multiplication of ratios of SSMA-antibody and BAT test pair results was constructed. With it, the number of over-diagnosed 
patients remained at the low level of stepwise diagnostic procedures (12%), whilst the number of under-diagnosed (3.5%) ones was the lowest of all the tested procedures.
CONCLUSIONS: Incorporation of SSMA-antibodies and the BAT in the form of the stepwise or the algorithm based diagnostic procedures significantly enhances accuracy in 
diagnosing Hymenoptera-sting allergy.

P.B.38.09
IgE and IgG subclasses to αGal in meat-allergic patients

D. Kollmann1,2, C. Ebner3, W. Emminger4, A. Mangold1, H. J. Ankersmit1, B. Bohle2; 
1Department of Surgery, Medical University of Vienna, Vienna, Austria, 2Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 3Allergy Clinic 
Reumannplatz, Vienna, Austria, 4Allergy Clinic Rennweg, Vienna, Austria.

Introduction: The carbohydrate Galα1-3Galβ1-4GlcNAc-R (αGal) was described as new IgE-epitope in meat-allergy. Since the delayed onset of clinical anaphylaxis in meat-allergy 
differs from other IgE-mediated allergies, e.g. birch pollen-allergy, we sought to characterize the humoral response to αGal in more detail.
Methods: 20 Austrian patients with allergic reactions several hours after meat-consumption and IgE (>0.35 kUA/l) specific to beef- or pork-extract, 20 non-allergic and 20 birch pollen-
allergic individuals were included. IgE-reactivity to beef-extracts was analysed by immunoblotting. αGal-specific IgE and IgG antibodies (Ab) were analysed by ELISA.
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Results: 19/20 meat-allergic patients displayed αGal-specific IgE and 13 patients showed IgE-reactivity exclusively to a protein of 160 kDa, equivalent to bovine gamma globulin (BGG). 
IgE-reactivity to BGG was confirmed by ELISA and completely inhibited by pre-incubation with αGal, as was IgG-binding to BGG. Non-allergic and birch pollen-allergic patients also 
displayed IgG Ab to αGal and BGG, however, at significantly lower levels. Interestingly, in these individuals IgG-binding to BGG was not inhibited by αGal. IgG1 dominated the IgG-
response to αGal in meat-allergic patients whereas IgG Ab specific for the major birch pollen allergen in birch pollen-allergic patients were mainly IgG4.
Conclusions: Austrian meat-allergic patients possessed IgE and predominantly IgG1 specific for the sugar epitope αGal on BGG. In contrast, BGG-specific IgG Ab in non-meat allergic 
patients were not restricted to αGal and allergen-specific IgG4 Ab dominated in birch pollen-allergy. Thus, divergent humoral allergen-specific responses in meat-allergy may be 
relevant for the untypical clinical symptoms.

P.B.38.10
Exacerbation of allergic asthma by Moraxella catarrhalis infection is mediated by IL-17

S. Alnahas1, U. Steinhoff1, H. Garn2, S. Hagner3; 
1Institut für Med.Mikrobiologie, Marburg, Germany, 2Institute for Laboratory Medicine and Pathobiochemistry, Molecular Diagnostics,, Marburg, Germany, 3Institute for Laboratory Medicine 
and Pathobiochemistry, Molecular Diagnostics, Marburg, Germany.

Introduction: The airways of patients with COPD or chronic asthma are often colonized with Moraxella catarrhalis which induces a strong IL-17 cytokine response. The impact of 
IL-17 production during bacterial infection on the development of respiratory complications is currently not understood. Our aim was to investigate the role of IL-17 on asthma 
development in the presence or absence of M. catarrhalis infection and the impact of the time-point of infection on allergic airway disease.
Material and Methods: Innate and adaptive immune responses were analysed in naïve and M.catarrhalis infected WT and IL-17 KO mice with and without asthma induction by house 
dust mite allergen (HDM). Further, IL-17 KO and wt mice were infected with M.catarrhalis before - during or after allergic sensitization with HDM and analyzed for cellular infiltrates, 
cytokines and pathological scores.
Results: M. catarrhalis infection of wt mice induced strong airway inflammation with massively increased local and systemic IL-6 and TNFα, leading to high lethality (40%) in these 
mice. In contrast, mice lacking IL-17AF showed a reduced neutrophilic response in the lung characterized by decreased CXCL1 and CXCL10 chemokines. Further, IL-17 AF KO mice 
revealed a strongly reduced Th2-mediated allergic reactions upon HDM challenge as compared to wt mice. Further, exacerbation of M.catarrhalis infection during HDM asthma 
sensitisation was seen in wt but not IL-17AF KO mice. Lack of IL-17 decreased the influx of total leukocytes together with low numbers of IFN-γ and IL-5 secreting cells.
Conclusion: Deficiency of IL-17 protects against M. catarrhalis infection and asthma development.

P.B.38.11
Towards establishing an adoptive transfer model for initiation and progression of allergic airways hyperresponsiveness in humanized allergy mice

B. Srinivasan, A. Neunkirchner, W. F. Pickl; 
Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

Upon exposure to aero-allergens sensitized individuals might develop allergic reactions ranging from conjunctivitis and rhinitis to airways hyper-responsiveness (AHR) and asthma. 
CD4+ T cells play an important role during allergic sensitization but also in late phase reaction, however, the exact numbers of allergen-specific T cells required to establish AHR 
are not known. Hence we set out to establish AHR in a humanized mouse model of allergic disease by adoptive transfer of allergen-specific T cells and studied disease initiation 
and progression. Naive CD4+ T cells were isolated from double transgenic humanized allergy mice expressing major mugwort pollen allergen Art v 1-specific restriction elements 
HLA-DR1/human TCR (TCRxDR1) and up to 8 x 106 T cells were transferred to single transgenic HLA-DR1 mice. In an acute allergen challenge model, HLA-DR1 mice, which received 
adoptively-transferred allergen-specific T cells, and positive control TCRxDR1 mice were nebulized for 3 consecutive days with mugwort pollen extract and lung function analysis 
was performed using non-invasive whole body plethysmography measuring Penh (enhanced pause) or, alternatively, resistance (RL) and compliance (Cdyn) by invasive techniques. 
Protocols for nebulization, amounts of cell numbers required and modalities of monitoring T cell subsets and cytokines in treated mice will be presented and discussed. We here 
determined the threshold numbers of allergen-specific T cells required to establish allergic airways disease. Our study will help to develop tools for identifying patients at risk for 
developing allergic airways disease. Research funded by Austrian Science Fund (FWF): DK W-1248-B13, SFB F46909-B19; Biomay AG and Medical University of Vienna.

P.B.38.12
Suppressive effects of Hsp70 on activated neutrophils in allergic airway inflammation

M. A. Shevchenko1, N. I. Troyanova1, A. M. Posyovskaya1,2, E. A. Servuli1,3, A. M. Sapozhnikov1; 
1Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russian Federation, 2Lomonosov Moscow State University, Moscow, Russian Federation, 3Pirogov Russian 
National Research Medical University, Moscow, Russian Federation.

Neutrophils are not the distinctive asthma mediators, but the transient neutrophil recruitment to the airways occurs within 24 hours after allergen challenge. Sufficient neutrophil 
response can prevent allergic inflammation, but uncontrolled neutrophil activation can be a reason for exacerbation.
In the present study we investigate the effects of extracellular heat shock protein 70 (Hsp70) on activated neutrophils during allergic airway inflammation.
Effects of Hsp70 were tested in vivo using ovalbumin-induced mouse model of asthma and in vitro using activated neutrophils that were separated from bone marrow cells by 
negative selection. Neutrophils were identified by cytometry as Ly-6G-, CD11b-positive cells. ROS production was detected by luminol-based chemiluminescence. Extracellular 
nucleic acids levels were measured according to Sytox Green fluorescence. Neutrophil extracellular traps (NETs) were visualized by confocal microscopy.
Application of Hsp70 at acute phase of allergic inflammation (24 hours after the last allergen challenge) decreased total bronchoalveolar lavage cell number and eosinophil 
percentage. Moreover at 48 hours after allergen challenge the number of neutrophils in bronchoalveolar lavages of mice that received Hsp70 remained increased compare to control 
mice that were treated with phosphate buffer. Application of Hsp70 to PMA activated bone marrow neutrophils decreased ROS production, prevented elevation of extracellular 
nucleotide level and suppressed formation of NETs. Interestingly, application of ovalbumin to activated neutrophils enhanced extracellular nucleotide levels and facilitated NETosis.
Thus, the results indirectly prove the implication of NETosis in allergic airway inflammation development. Besides we have shown that extracellular Hsp70 suppresses allergic airway 
inflammation and prevents NETs formation.

P.B.38.13
The immune response against major grass pollen allergen Phl p 5 in non-allergic humans

A. Isakovic1, C. Hillebrand1, G. Fichtinger1, M. Danzer2, C. Gabriel2, T. Thalhamer1, S. Scheiblhofer1, J. Thalhamer1, R. Weiss1; 
1University of Salzburg, Salzburg, Austria, 2Red Cross Blood Transfusion Service, Linz, Austria.

Introduction: The current paradigm claims that tolerance induced via Tregs is the major mechanism to maintain a non-allergic status. However, we examine a hypothesis which 
hypothesize that a broad spectrum of immune response types exists in non-allergic individuals. In addition, we postulate that the environment influences non-allergic immune 
responses. Hence, we assess the immune status of non-allergic people living in a farming environment, who are regularly exposed to Phl p 5 in the context of a diverse microbial 
environment and non-allergic people living in an urban environment, who lack such microbial exposure and diversity.
Material and Methods: PBMCs from non-allergic volunteers were expanded antigen-specifically with Phl p 5. After expansion of antigen-specific cells, proliferation, transcription 
factors, and cytokine secretion allowed identification of TH1, TH2, Treg, and TH17 cells. Moreover, IgE, IgG1 and IgG4 antibody levels in non-allergic human plasma were measured by 
ELISA.
Results: We detected higher antigen-specific IgG1 than IgG4 in non-allergic humans. Furthermore, townspeople showed higher IgG1 and significantly higher IgG4 seroconversion 
compared to famers. Interestingly, townspeople displayed a significantly higher expression of TH1 associated T-bet whereas farmers showed a general down-regulation of all 
transcription factors. Moreover, we found a high phenotypic diversity among non-allergic individuals, indicating that multiple mechanisms of naturally acquired protection exist.
Conclusion: Tolerance induction is not the only mechanism to inhibit allergy but rather different immune response types can maintain a non-allergic status. Immune reactions against 
Phl p 5 are common in healthy non-allergic individuals, however the response type is influenced by the environment.

P.B.38.14
Diagnostic challenges in patients with perennial rhinitis

M. Kacar, M. Šilar, R. Eržen, P. Kopač, K. Jenko, T. Soklič, I. Kern, P. Korošec, M. Zidarn; 
University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.

Background: Perennial rhinitis is not always easy to differentiate from other types of chronic rhinitis.
Methods: Patients with a suspected rhinitis were screened for the study. Sensitization to common aeroallergens was determined with GALEN European battery for skin tests. A 
thorough ENT examination was performed. Quantification of sIgE house dust mite (HDM), moulds mix, in vitro basophil activation test with HDM, skin prick test with extended 
battery for moulds, nasal lavage and nasal provocation test with HDM were performed.
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Results: 19 patients were included in the study. In 7 patients sensitization to HDM was confirmed with skin prick testing. In 2 patients other perennial allergens were positive. No 
additional patients could be characterised as local allergic rhinitis patient, as nasal provocation test with HDM and quantification of nasal sIgE for HDM were negative in all patients 
with negative skin prick tests. In vitro quantification of serum sIgE was concordant with skin prick test results. Basophil activation test with HDM confirmed hypersensitivity in all 
patients with positive skin prick tests to HDM, and was negative in all other patients, except one patient that was positive only at the highest concentration of allergen. Cytological 
analysis of nasal lavage confirmed nasal eosinophilia in 22.2% of patients with known sensitization and in 71.4% without it.
Conclusions: In our study we couldn’t confirm local allergic rhinitis neither with nasal allergen provocation test nor with quantification of sIgE in nasal lavage supernatant. A larger 
number of participants are required to further evaluate and confirm these findings.

P.B.38.15
Birch pollen-allergic patients have increased serum levels of the chemokines CCL11, CCL17, CCL22, CXCL9, CXCL10 and decreased serum levels of CXCL1 out of the pollen 
season

T. G. Batsalova, Z. B. Kostova, D. A. Moten, I. I. Teneva, B. M. Dzhambazov; 
Plovdiv University, Plovdiv, Bulgaria.

Introduction: CC- and CXC-chemokines are important mediators of the allergic responses and regulate the cell trafficking. The aim of this study was to examine the serum levels of 
CCL11/Eotaxin, CCL17/TARC, CCL22/MDC, CXCL1/GROα, CXCL9/MIG, CXCL10/IP-10 and to determine whether there are differences between birch pollen-allergic patients and healthy 
individuals out of the pollen season.
Materials and Methods: Peripheral blood samples were collected from 20 subjects allergic to birch pollen and 12 healthy controls. Serum concentrations of chemokines/cytokines and 
immunoglobulins were measured by enzyme-linked immunosorbent assay.
Results: We observed significantly increased concentrations of CCL11/Eotaxin (p<0.01), CCL17/TARC (p<0.01), CCL22/MDC (p<0.01), CXCL9/MIG (p<0.05) and CXCL10/IP-10 (p<0.05) 
in the sera of birch pollen-allergic patients compared to healthy individuals. In contrast, the serum levels of CXCL1/GROα showed a significant decrease (p<0.05) in the allergic group 
compared to the non-allergic subjects. IL-4 levels were similar in both groups. We have also detected significantly elevated levels of birch pollen-specific IgE and IgG antibodies in the 
sera of allergic patients.
Conclusions: The decreased serum concentrations of CXCL1/GROα and the elevated levels of CCL11/Eotaxin, CCL17/TARC, CCL22/MDC, CXCL9/MIG and CXCL10/IP-10 could be used 
as biomarkers for more accurate evaluation of the allergic status of patients with pollen allergy out of the season, to study the mechanisms for activation/inhibition of the subclinical 
allergic responses and for development of therapeutic strategies.

P.B.38.16
Isolation and characterization of an IgG-derived ScFv specific for the major birch pollen allergen Bet v 1 from a healthy donor immunized with hypoallergenic Bet v 1 
fragments: High affinity binding despite germline configuration - challenging the principle of affinity maturation

E. Gadermaier1, K. Marth1, K. Blatt2, C. Lupinek1, U. Roder3, M. Focke-Tejkl1, S. Vrtala1, P. Valent2, R. Valenta1, S. Flicker1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna 
General Hospital, Vienna, Austria, 2Division of Hematology and Hemostaseology, Department of Internal Medicine I, Medical University of Vienna, Vienna General Hospital, Vienna, Austria, 
3GE Healthcare Europe GmbH, Freiburg, Germany.

Introduction: Allergen-specific blocking IgG, as induced in the course of specific immunotherapy (SIT) is important for successful SIT outcome by blocking allergen-IgE interactions. 
The current dogma is that somatic hypermutation is important for high affinity binding of antibodies to antigens.
Materials and Methods: We have constructed a combinatorial ScFv library from lymphocytes of a healthy donor who was immunized with hypoallergenic derivatives of the major birch 
pollen allergen Bet v 1 to analyse Bet v 1-specific IgG antibodies induced by immunization. Isolated ScFvs were tested for specificity and cross-reactivity to Bet v 1 and homologous 
pollen and food allergens and epitope mapping was performed. Possible germline ancestor genes were determined with the ImMunoGeneTics (IMGT) database and mutations were 
revealed. The affinity to cross-reactive allergens was determined by Surface Plasmon Resonance measurements. The ability to inhibit patients’ IgE binding to ELISA plate-bound 
allergens and allergen-induced basophil activation was assessed.
Results: Screening of our ScFv library led to the identification of a Bet v 1-specific ScFv (clone H3-1) directed to the C-terminus of Bet v 1, which cross-reacts with homologous 
allergens. Although IMGT analysis revealed that H3-1 hardly deviates from germline configuration and that diversity was mostly induced by P- and N-nucleotide insertions, H3-1 binds 
to Bet v 1 and its homologues with high affinities.
Conclusion: Our results demonstrate that an allergen-specific antibody developed in the course of immunization and it exhibits high affinity binding without showing extensive signs 
of somatic hypermutation.
Supported by FWF grants F4607, P233-B11, F4602, F4605 and F4611

P.B.38.17
Diagnostics of specific IgE-antibodies to the apple and orange allergens

O. Prylutskyi, K. Tkachenko, N. Abylgazinova; 
Department of Clinical Immunology, Allergology and Endocrinology, Donetsk National Medical University, Donetsk, Ukraine.

Introduction: On the basis of numerous studies, food allergy likely affects nearly 5% of adults and 8% of children, with growing evidence of an increase in prevalence. The diagnosis of 
food allergy requires a detailed history and physical examination, and diagnostic tests, such as skin prick tests, serum-specific IgE testing to foods, etc.
Materials and Methods: We selected and examined serum samples of 252 patients with an allergic background who complained of frequent allergic reactions, mainly atopic dermatitis 
and urticaria. The detection of specific IgE to the apple and orange allergens was carried out using the first national ELISA test systems of the fourth generation. The sensitization 
rates to different apple cultivars (Antonovka, Simirenko, Ligol, Calville Blanc, Idared, Jonathan, Champion, Golden Delicious) were also determined. Test system sensitivity was up to 
0,05 - 0,075 IU/ml.
Results: Sensitization to the general apple extract was detected in 10,32+1,92% of the participants. The highest sensitization prevalence was found for the extract from Champion 
cultivar (31,35+2,92%) and the lowest one for the Calville Blanc extract (4,76+1,34%). Sensitization was significantly more prevalent to the orange allergens. The allergy occurrence to 
this product was laboratory confirmed in 64,26+3,13% of the patients.
Conclusions: Our test was safe, representative and revealed substantial differences among the apple cultivars. Orange sensitization frequency appeared to be considerable in 
individuals with allergic background.

P.B.38.18
Adaptive IgE effector mechanisms can increase the resistance of mice to Russell’s viper venom

P. Starkl, T. Marichal, N. Gaudenzio, L. L. Reber, R. Sibilano, M. Tsai, S. J. Galli; 
Stanford University School of Medicine, Stanford, CA, United States.

Introduction: Adaptive immune responses associated with the development of IgE antibodies (IgEs) are primarily considered major effector mechanisms underlying allergic diseases. 
In such settings, allergen exposure rapidly triggers reactions in sensitized individuals by cross-linking IgEs on the surface of mast cells (major IgE effector cells), followed by the rapid 
release of a plethora of mediators that contribute to the signs and symptoms of allergic disorders. While there is evidence for a role for IgE in protective immune responses against 
certain parasites, the physiologic functions of IgEs and mast cells as effector components of adaptive immunity are not fully understood. Our group and others previously provided 
experimental evidence that mast cells can contribute importantly to innate resistance against several arthropod and reptile venoms and that IgE can contribute to adaptive host 
defense against the toxicity of honeybee venom.
Methods and Results: Using active and passive immunization approaches in combination with transgenic mice deficient in IgE effector components or various immune cells, we 
characterized the adaptive immune response induced in mice by Russell’s viper venom (RVV). We found that RVV induces a type 2 immune response that increases the resistance of 
mice to challenge with a high dose of RVV and that IgE, the high affinity IgE receptor, FcepsilonRI, and mast cells are important components of this acquired resistance to the toxicity 
of RVV.
Conclusion: Our results support Margie Profet’s “toxin hypothesis” (published in 1991) that proposed the concept that allergic immune responses represent defense mechanisms 
against venoms and other noxious substances.
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P.B.38.19
Development of sandwich ELISAs for the quantification of clinically relevant house dust mite allergens

A. Rodríguez, Y. Resch, M. Curin, H. Huang, S. Banerjee, R. Valenta, S. Vrtala; 
Department of Pathophysiology and Allergy Research, Division of Immunopathology, Center of Pathophysiology, Infectiology and Immunology. Medical University of Vienna, Vienna, 
Austria.

House dust mite (HDM) allergy affects more than 10% of the population in industrialized countries. Beside Der p 1 and Der p 2, the HDM allergens Der p 5, Der p 7, Der p 21 and Der p 
23 have been identified as the clinically most important allergens with high allergenic activity. Assays for measuring allergen concentrations in environmental samples, diagnostic and 
therapeutic allergen extracts are available only for Der p 1 and Der p 2.
The aim of this study was to develop sandwich ELISAs for the detection and quantification of Der p 5, Der p 7, Der p 21 and Der p 23.
Allergen-specific antibodies with defined specificities were obtained by immunizing rabbits with synthetic peptides derived from different portions of the allergens and with the 
complete recombinant allergens. The rabbit antisera were tested for allergen reactivity towards immobilized allergens and allergens in solution and used to build sandwich ELISAs 
based on capturing and detecting antisera with defined specificity. Using purified allergens for standardization will allow to quantify the natural allergens in biological samples. The 
sandwich ELISAs will be useful to measure and quantify the HDM allergens Der p 5, Der p 7, Der p 21 and Der p 23 in environmental samples, in allergen extracts used for challenge 
tests as well as in diagnostic and therapeutic allergen extracts
Supported by the FWF-funded PhD program MCCA, by the FWF projects F4605, F4602 and by a research grant from Biomay AG, Vienna, Austria.

P.B.38.20
The particularities of ragweed pollen allergy within the sensitization patterns of patients allergic to inhaled allergens

C. Panaitescu, L. Marusciac, P. T. Tamas; 
University of Medicine and Pharmacy Victor Babes Timisoara, Timisoara, Romania.

Background: Ragweed (Ambrosia spp) is a highly allergenic plant, inducing severe allergic symptoms in a great number of people from the Western part of Romania. The aim of study 
was to determine the impact of sensitization to ragweed pollen, and to evaluate and compare the immune response of patients allergic to different ragweed species.
Material and methods: The study was carried out in Allergy clinics from Timisoara, between 2008 and 2014 and it included patients with clinical symptoms of allergic 
rhinoconjunctivitis and bronchial asthma seeking medical care in Allergy clinics, which were evaluated clinically and by skin prick tests. Sera from 25 of the patients symptomatic 
during ragweed season were tested by immunoblotting and ELISA inhibition for specific IgE reactivity to A. artemisiifolia and A. trifida pollen extracts.
Results: Out of the 7194 patients, 44.03% were diagnosed with allergic rhinoconjunctivitis or bronchial asthma. 60.07% of the polysensitized patients and 39.88% of the 
monosensitized patients were allergic to ragweed pollen. The IgE of patient’s sera revealed different patterns of recognition to A. artemisiifolia and A. trifida extracts, leading to a 
greater response for A. artemisiifolia vs A. trifida (Ag50=0.65 and 13.92 mg/mL respectively) by ELISA inhibition. Immunoblotting showed that the reactivity for A. trifida is lower than 
for A. artemisiifolia.
Conclusion: Ragweed pollen is the most important outdoor allergen from the Western part of Romania. The vast majority of patients allergic to ragweed pollen are sensitized 
specifically to A. artemisiifolia; there is no significant cross- or co-sensitization between the two species.

P.B.38.21
Effectiveness of molecular diagnostics in the context of polyvalent sensitization

M. Lomikovska, S. Zubchenko; 
Lviv medical university, Lviv, Ukraine.

Topicality. Among patients with pollen disease, polyvalent sensitization occurs with the frequency of 30% to 70% and manifests itself with wide spectrum of clinical symptoms. 
The reason for this is homology of the molecular structures of many allergens. In the case of poly-sensitization, determining the causal allergen is the basis for making the correct 
diagnosis and treatment efficacy.
Materials and methods. At the Department of Clinical Immunology and Allergology, 15 patients aged 12-32 years with clinical symptoms of pollen disease were examined. Tests based 
on immunofluorescence method ImmunoCAP («Phadia AB», Switzerland) found sIgE to allergen components in their blood serum.
Results and discussion. Based on molecular studies in 7 cases (46.7%) the following was found: sIgE to major (rBetv1) and minor (rBetv2, rBetv4) birch allergens (Igr); in 2 cases (13.3%), 
there was sIgE to major allergens of birch (rBetv1), cat epidermis (rFeld1), Alternaria Alternata (Alta1) and minor pollen of various trees (rBetv2, rBetv4) - IIgr; in 6 (40.0%) cases, there 
was sIgE to major (rPhlp1, rPhlp5) and minor (rPhlp7, rPhlp12) timothy grass allergens major (rBetv1) birch allergen (IIIgr). Depending on the concentration of major components, the 
patients had the following allergy immune-therapy prescribed: Igr-with birch allergens, IIgr - first with Alternaria Alternata allergens, and further with birch allergens, IIIgr - first with 
birch allergens, and further with timothy allergens.
Conclusion. For the purpose of prescribing effective therapy for AIT patients with polyvalent sensitization, it is necessary to carry out molecular tests identifying major and minor 
species-specific components.

P.B.38.22
Changes in intestinal intraepithelial lymphocytes in an oral sensitization model in rats

M. Camps-Bossacoma1,2, M. Abril-Gil1,2, M. Massot-Cladera1,2, À. Franch1,2, F. Pérez-Cano1,2, M. Castell1,2; 
1Physiology Department, Faculty of Pharmacy, University of Barcelona, Barcelona, Spain, 2Nutrition and Food Safety Research Institute (INSA-UB), Barcelona, Spain.

Introduction: In the development of food sensitization models, breaking oral tolerance using mucosal adjuvants is of interest. It has been shown that the continuous co-administration 
of a protein with cholera toxin (CT) abrogates oral tolerance. Nevertheless, the immune mechanisms induced by such a challenge remain unclear.
The purpose of this study was to establish the effect of CT and ovalbumin on lymphoid tissues.
Materials and methods: Female Lewis rats orally received OVA and CT three times per week for three weeks. One week after the last gavage, lymphocytes from mesenteric lymph 
nodes (MLN) and intraepithelial lymphocytes (IEL) were isolated to be immunostained and analysed by flow cytometry.
Results: This sensitization protocol produced specific anti-OVA antibodies belonging to IgG1 and IgG2a isotypes. Intestinal levels of IgA were not changed by oral immunization.
Regarding IEL composition, the sensitization decreased the percentage of CD8+ cells, in particular CD103+CD62L-CD8+ cells. On the other hand, CD4+ cells and CD4+CD8+ increased 
the relative proportion of CD62L+ cells. With regard to the expression of CD25, an increase in the proportion of CD25+ cells was detected just in CD8+ IEL. No changes were observed 
in the lymphocyte composition of MLN in orally sensitized animals.
Conclusions: Oral sensitization with a food protein and CT decreases the proportion of intestinal homing CD8+IEL, although activated CD8+ cells increase.

P.B.38.23
Antigenspecificity in a NOD-SCID IL-Rynull mice asthma model engrafted with hPBMC

M. Föhlinger1, P. Palamides2, J. Caesar2, M. Siebeck1, R. Gropp1; 
1Department of General Visceral Transplantation Vascular Thoracic Surgery, Hospital of the University of Munich, Munich, Germany, 2Veterinärwissenschaftliches Department, Gene center, 
Munich, Germany.

Conventional animal models for asthma rely on immune-competent mice challenged with ovalbumin (OVA). However, this model poorly reflects the human disease with regard to 
heterogeneous genetic backgrounds of patients and naturally occurring allergens. In order to improve the model, we developed the HuCID (human chronic inflammatory disease) 
asthma model, which is based on immune-incompetent NOD-SCID IL2Rynull mice (NOG) reconstituted with human peripheral blood mononuclear cells (hPBMC).
The aim of this study was to investigate both the impact of allergens and the inflammatory background of the respective donors on the development and progression of asthma.
Methods: hPBMC from allergic and healthy donors were intravenously injected into mice. Following reconstitution, mice were challenged with house dust mite (HDM), or OVA via 
intranasal injection. Read out were clinical and histological score, flow cytometric analysis of leukocytes isolated from spleen, lung, blood, and serum hIgG and hIgE levels.
Results: In NOG mice reconstituted with PBMC from an allergic donor challenged with HDM resulted in an allergic response characterized by influx of CD4+ Th2- cells and eosinophils 
into the bronchial alveolar lavage and elevated serum hIgE levels. In contrast, challenging with OVA resulted in an unspecific response, independent of the immunological background 
of the donor.
Conclusion: The HuCID asthma model might be developed into a model for preclinical testing, with higher reflectability of the human disease and higher translatability to future 
clinical trials. In addition, it might be a substitute for studies in non-human primates, when ligand- receptor interactions require high structural homology.
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P.B.39 Tumor Immunity - Part 3

P.B.39.01
Assess immune-oncology profile of allograft of spontaneous mouse tumors

H. Li, X. An, J. Liu, Z. Wang, J. Qu, J. Wery; 
Crown Bioscience, Santa Clara, CA, United States.

There is a great unmet need at present for immuno-oncology animal models that can be used for evaluating immune-oncology research. The only ones in use are the few syngenic 
mouse tumor models, without adequately addressing two important questions: first, who would respond to certain immune-checkpoint inhibitors; and second, what we can do to 
make more patients responsive to treatments. Allografts of mouse spontaneous tumors (MuPrimeTM), e.g. the ones derived from GEMM, may even be more superior to the available 
syngenic models derived from cell lines, due to the primary natures with “stem cell diseases” and relevant tumor microenvironment as seen in PDX1-5. To this end, we have created 
a number of such allografts. We set to profile them, particularly their immunology properties: quantiation of tumor-infiltrating immune cells, e.g. TIL, CTL, Treg, macrophage, NK; 
T-cell PD1 and tumor cell PD-L1 expression; the functional activation/suppression of the immune cells in tumors and lymphoid organs along with the tumor’s responses to immune-
modulating agents. MBR6004, an allograft derived from a breast adenocarcinoma of GEMM-MMTV-PyVT in FVB/N mice1, expresses medium level Her2 but negative for ER and PR. 
It maintains original primary tumor histopathology, and grow robustly, and is resistant to Docetaxel. Its PD-L1 expression is low, but inducible. We are also evaluating its response to 
immunomodulation, in term of tumor inhibition and alterations in tumor immune-environment. In summary, we are generating a number of allografts of mouse tumors and assessing 
their properties for supporting immune-oncology research and evaluating future immune-oncology therapeutics.

P.B.39.02
B cells and their chemoattractant CXCL13 in tertiary lymphoid structures formation in the anti-breast cancer immune response

E. Migliori, C. Gu-Trantien, S. Garaud, L. Buisseret, H. Duvillier, J. Lodewyckx, L. Van Schoonwinkel, A. Boisson, C. Naveaux, C. Solinas, P. De Silva, K. Willard-Gallo; 
Institut Jules Bordet - ULB, Bruxelles, Belgium.

Previous studies show that a B cell presence has prognostic value in breast cancer (BC), where they are frequently found in tertiary lymphoid structures (TLS) with T cells. We have 
additionally shown that CD4+ follicular helper T (Tfh) cells in TLS are associated with better survival. Germinal center (GC)-resident Tfh cells produce the B cell chemoattractant 
CXCL13, required for GC formation. The aim of this study was to identify TLS-related B cell marker genes and investigate the role of CXCL13 and Tfh cells in the development of BC-
associated TLS.
A retrospective analysis of BC FFPE samples (N=78) using qRT-PCR revealed that candidate GC-B cell genes were correlated with lymphocyte infiltration and a TLS presence. 
Interestingly, CD72 expression was positively correlated with CXCL13 and other Tfh genes, suggesting its possible involvement in Tfh activity.
Ten color flow cytometry, used to quantify CXCL13 production in primary CD4+ T cells from human peripheral blood, revealed that anti-CD3/CD28 stimulation was the best inducer 
of CXCL13 in CD4+ T cells. Blocking IL-2 or TGF-beta1 stimulation increased CXCL13 expression in stimulated cells, whereas IL-2 itself was a negative regulator. An increase in Tfh-like 
cells and FoxP3 expression (a marker of CD4+ Regulatory T cells) was also detected.
The identification of B cell marker genes should help us increase the sensitivity and accuracy of TLS detection in BC. A better understanding of the role Tfh and CXCL13 play in BC 
associated TLS should identify critical immune components involved in effective anti-tumor immune responses.

P.B.39.03
Improved systemic anti-tumor T cell responses induced by local high-dose radiotherapy in cancer patients

E. Muraro1, M. Trovò2, E. Comaro1, A. Rizzo1, F. Colizzi1, D. Martorelli1, C. Furlan2, M. Berretta3, L. Militello3, A. Del Conte4, S. Spazzapan3, E. Minatel2, R. Dolcetti1; 
1Department of Translational Research, C.R.O. National Cancer Institute, Aviano (PN), Italy, 2Department of Radiation Oncology, C.R.O. National Cancer Institute, Aviano (PN), Italy, 
3Department of Medical Oncology, C.R.O. National Cancer Institute, Aviano (PN), Italy, 4Department of Medical Oncology, Santa Maria degli Angeli Hospital, Pordenone, Italy.

Introduction: Local irradiation of cancer volumes through high dose RadioTherapy (RT) may contribute to break local tolerance and release tumor-associated antigens (TAAs), 
stimulating host anti-tumor T-cell responses. We investigated the systemic effects induced by high dose RT analysing the immune profile of cancer patients undergoing RT.
Materials and Methods: Blood samples were collected, before and after RT, from patients included in 2 clinical trials: a phase II study investigating the efficacy of Stereotactic Ablative 
RT (SABR; 30Gy) in oligometastatic Breast Cancer (BC) patients, and a phase III study comparing palliative RT (21Gy) with radical RT (50Gy) in Malignant Pleural Mesothelioma (MPM) 
patients. Polyfunctional T cell responses against known TAAs were investigated measuring cytokines production in intracellular staining through flow cytometry. BC patients were 
monitored for T-cell responses against survivin, Mammaglobin-A, and Her2. Survivin and Her2-specific CD8+ T cells were quantified also with HLA-multimers. MPM-known associated 
antigens investigated were mesothelin, Wilms Tumor protein-1 (WT-1), and Simian Virus 40 (SV40).
Results: In comparison to pre-RT levels, higher numbers of survivin-specific T cells were noticed in 3/5 BC patients after SABR. Four/13 patients disclosed the increase of polyfunctional 
T cells against Her2 or survivin after SABR. In the cohort of MPM patients we observed an increase in T-cells specific for WT-1 and SV40 in two cases belonging to the radical RT arm of 
the study.
Conclusions: These preliminary data suggest that high doses RT may improve host anti-tumor immune responses, possibly contributing to the induction of clinical responses to 
treatment.

P.B.39.05
Bladder tumor-derived exosomes inhibited the cytotoxicity of primary natural killer cells

Q. Li, T. Huyan, Y. wang, Q. Huang; 
Key laboratory for space bioscience and space biotechnology, school of life sciences, Northwestern p, Xi’an, China.

Introduction: Exosomes are nanometer-sized vesicles, can be secreted into extracellular environment and play a key role in various biological processes. Tumor-derived exosomes 
have been proved can promote tumor evasion and impair immune surveillance. The present study investigated the effect of exosomes derived from bladder cancer cells (T24) on 
human primary natural killer cells.
Materials and Methods: Primary NK cells were expanded from PBMC. T24 were routine cultured in DMEM, and exosome in culture supernatant were collected. Exosomes were used 
to treat NK cells, and the killing rate (cytotoxicity) and receptor expression of NK cells were assayed.
Results: After treated by T24 cells exosomes (5μg/mL), the NK cells viability in experimental group is 85.88±4.03% compared with the 98.37±3.23% in control. The cytotoxicity 
of NK cells is 28.29±5.08% in the experimental group when the target cells is T24 , compared with 43.28±2.27% in control. When the target cells is K562, the cytotoxicity of NK 
cells is 71.92±4.20% in exosomes treated group and 97.23±3.01% in the control. NKG2D is one of the most important stimulating receptors in NK cells, which is decreased from 
88.97%±5.03% (MFI: 295.17±43.02) in the control to 74.04±7.27% (MFI: 241.33±37.16) in exosomes treated group.
Conclusion: T24 cells exosomes can inhibit the viability and cytotoxicity of NK cells, and decrease the expression of NKG2D, Which may play a important role in bladder cancer 
escaping the normal immune surveillance.

P.B.39.06
Immunomodulatory effects of hemagglutinin-modified A20 B-cell lymphoma expanded as a brain tumor on adoptively transferred hemagglutinin-specific CD4+ T сells

R. M. Moriev1, V. P. Shichkin1,2; 
1Research Center of Immunology and Biomedical Technologies, Open International University of Human Development “Ukraine”, Kyiv, Ukraine, 2Department of Chemical and Biomolecular 
Engineering, Whiting School of Engineering, Johns Hopkins University, Baltimore, MD, United States.

Introduction: Mouse A20 B-cell lymphoma expressing hemagglutinin was used as a brain tumor model in which hemagglutinin-specific CD4+ T-helper cells transferred to syngeneic 
recipients were monitored during the brain tumor progression.
Materials and methods: hemagglutinin-specific CD4+ T cells were transferred intravenously 5 days after lymphoma intracranial inoculation and analyzed after the adoptive transfer of 
hemagglutinin-specific lymphocytes by flow cytometry, antigen dependent proliferation and interferon-gamma secretion assays in vitro. Metastasis were controlled by PCR, tissue 
culture, histology. A recombinant vaccinia virus encoding hemagglutinin-antigen was delivered after the adoptive transfer.
Results: The transferred cells demonstrated state of activation on the day 2 after the adoptive transfer and the hemagglutinin-specific cells became anergic to day 16, even in the case 
of vaccination. Symptoms of systemic immunosuppression were observed at a late stage of the tumor progression, but hemagglutinin-specific CD4+ T cells kept the some functional 
activity in vitro even at the late stage of tumor growth and were found in the brain of brain tumor-bearing mice.
Conclusions: These data support an idea about sufficient role of both the tumor-specific and non-specific mechanisms inducing immunosuppression in cancer patients, and this 
immunosuppression may be reversible.
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P.B.39.08
Malignant melanoma rejection by ICER deficient mice

T. Bohn, A. Ulges, T. Brühl, M. Klein, N. Stergiou, S. Dietzen, E. Schmitt, T. Bopp; 
Institute for Immunology, Mainz, Germany.

Introduction: Aggressive types of skin cancer have become more common over the last 25 years. Therefore, to develop innovative therapeutic strategies, it is essential to identify 
signaling pathways and molecules involved in malignant melanoma formation and anti-melanoma immune responses.
Materials and Methods: In order to identify molecular mechanisms responsible for inefficient anti-melanoma immune reponses we performed flow cytometry and ELISA that revealed 
high intracellular concentrations of cyclic AMP (cAMP) in different mouse and human melanoma cell lines. To test the correlation between cAMP and melanoma growth in vivo, 
we used the B16 melanoma model and mice genetically deficient for the gene encoding the transcriptional repressor “inducible cAMP early repressor” (ICER). Finally, to test the 
“drugability” of cAMP modulation in melanoma treatment we conducted in vivo experiments with preventive and therapeutic application of the Adenylate cyclase inhibitor MDL-12. 
To characterize tumor infiltrated cell populations we performed several flow cytometry approaches.
Results: ICER-deficient mice spontaneously reject tumors that have high cAMP levels as a common feature. Furthermore we could identify tumor infiltrated Macrophages with 
high intracellular concentrations of cAMP leading to an ICER-dependent inability to produce TNF-α. Inhibition of de novo cAMP synthesis by either preventive or therapeutic 
administration of MDL-12 lead to a rejection of B16 melanomas in C57BL/6 mice.
Conclusion: Taken together, our results show a yet unknown cAMP-dependent escape mechanism of melanoma cells to inhibit efficient Macrophage-dependent anti-melanoma 
immune responses.

P.B.39.09
Activation of the adaptor Stimulator of Interferon Genes (STING) attenuates anti-tumor immune responses in mice

H. Lemos, E. Mohamed, L. Huang, R. Ou, A. L. Mellor; 
Georgia Regents University, Augusta, GA, United States.

DNA is sensed to activate Stimulator of Interferon Genes (STING) and drive tumor immunity in some mouse tumor models. However this emerging paradigm is incompatible with 
the notion of tumor-induced tolerance, a hallmark of the tumor microenvironment (TME). Previously, we reported that DNA sensing to activate STING attenuated immunity and 
autoimmune diseases in mice via induction of indoleamine 2, 3 dioxygenase (IDO), which is induced by interferon type I (IFN-I). To test if DNA was sensed to induce IDO in tumor 
bearing mice we grew Lewis lung carcinoma (LLC) in STING-deficient (STING-KO) and wild-type (WT) mice. LLC growth induced IDO in tumor-draining lymph nodes (TDLNs) of WT 
but not STING-KO mice. Moreover, LLC growth was slowed significantly in IDO-KO and STING-KO mice, relative to WT mice. IDO induction in TDLNs of mice with LLC tumors was 
also dependent on IFN-I signaling but not IFNγ signaling or cytosolic DNA sensing by cyclic GAMP synthase. Depleting CD8 cells in STING-KO mice led to accelerated LLC growth to 
rates comparable with WT mice. Thus DNA sensing to activate STING regulates anti-tumor immunity and tumor growth by inducing IDO. These findings have critical implications for 
designing reagents that target DNA sensing pathways for cancer treatment and prevention.

P.B.39.10
Characterization of Cancer Associated Fibroblasts and the investigation of their contribution on mechanisms of immune evasion in a rat chemical breast carcinoma model

G. Gunaydin, D. Guc; 
Hacettepe University Cancer Institute, Ankara, Turkey.

Purpose/Objective: Contribution of stromal elements for the functional insufficiency of tumor-infiltrating T cells has not yet been well established. Fibroblasts turn into cancer 
associated fibroblasts (CAFs) in the tumor microenvironment. The aim of this study is to morphologically and phenotypically characterize CAFs and evaluate their role in the 
mechanisms of tumor immune-escape. Materials and Methods: N-Nitroso-N-Methyl Urea (NMU) induced breast carcinogenesis model was utilized. Fibroblasts were isolated using 
collagenase/hyaluronidase. Enzymatically-digested tissues were then cultured in fibroblast-selective-medium. Isolated CAFs and NFs were immunostained to show differential 
expressions of surface markers such as α-Smooth-Muscle-Actin (αSMA) and vimentin, in order to distinguish CAFs from NFs. Probable DNA damages due to NMU injections were 
evaluated by Comet-Assays. CAFs/NFs were evaluated for their surface marker expressions by flow cytometry. Cocultures of CAFs or NFs with lymphocytes were performed and 
carboxyfluorescein-succinimidyl-ester (CFSE) proliferation assays were utilized for functional analyses. Results: CAFs had significantly higher levels of αSMA than NFs. This finding of 
differential αSMA expression faded out with further subcultures of CAFs. Histological examinations revealed significant morphological differences between these cells. Comet-Assays 
showed that levels of DNA damage of tumor-bearing animals were similar to control levels about 2 months after injections. Flow cytometry evaluations demonstrated that CAFs did 
not express CD80, granulocytic or neutrophilic markers. CFSE proliferation assays showed the immunosuppressive effects of CAFs on lymphocytes. Conclusions: CAFs; isolated from a 
rat chemical breast carcinogenesis model, were characterized morphologically/phenotypically. Functional analyses were performed by various coculture systems; demonstrating their 
immunomodulatory roles on immunity against breast cancer.
P.B.39.11
Chimeric weapon: is it neoplastic Armageddon time?

H. R. Mirzaei1, H. Mirzaei2, J. Hadjati1; 
1Deaprtment of Immunology, School of Medicine, Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Department of Medical Biotechnology, School of Medicine, 
Mashhad University of Medical Sciences, Mashhad, Iran, Islamic Republic of.

For years, the cornerstones of cancer treatment have been surgery, chemotherapy, and radiation therapy. Over the last decade, targeted therapies have also emerged as standard 
treatments for a number of cancers. And now, despite years of starts and stutter steps, excitement is growing for therapies that harness the power of a patient’s immune system to 
combat their disease. One approach to immunotherapy involves engineering patients’ own T cells, known as Chimeric Antigen Receptor (CAR) T cells, to recognize and attack their 
tumors. Although this approach has been restricted to small clinical trials so far, treatments using these engineered immune cells have generated some remarkable responses in 
patients with advanced cancer like relapsed or refractory acute myeloid leukemia and lymphoma. Herein, we will not only discuss pros and cons of CAR T cells therapy but also explain 
why we still much need to learn about CAR T-cell therapy.

P.B.39.14
LAP TGF-beta subset of CD4+CD25+CD127- Treg cells is increased and overexpresses LAP TGF-beta in lung adenocarcinoma patients

L. Islas-Vazquez, H. Prado-Garcia, D. Aguilar-Cazares, M. Meneses-Flores, M. Galicia-Velasco, S. Romero-Garcia, C. Camacho-Mendoza, J. S. Lopez-Gonzalez; 
Instituto Nacional de Enfermedades Respiratorias Ismael Cosio Villegas, Mexico City, Mexico.

Introduction: Lung cancer is the leading cause of cancer death worldwide. Adenocarcinoma, the most commonly diagnosed histologic type of lung cancer, is associated with smoking. 
To clarify whether smoking-associated chronic inflammation or tumor-induced suppression contribute to lung adenocarcinoma progression, several cytokines and percentages of 
Th17 and Treg cells were detected in patients and compared with non-smoking and smoking control subjects.
Materials and Methods: Blood samples from 28 lung adenocarcinoma patients and 13 non-smoking and 15 heavy smoking healthy volunteers were collected. In plasma, Th1/Th2/Th17 
cytokines and TGF-beta1 were quantified. From stimulated PBMCs, percentages of IL-17+CD4+ T-cells were detected. In isolated CD4+ T-cells, Th17 and Treg cells were phenotyped 
using multiparametric flow cytometry. Percentages of Th17 expressing RORgamma and CD4+CD25+CD127- Tregs were determined. In addition, expression levels of CTLA-4, IL-10 and 
Latency-Associated Peptide (LAP) TGF-beta in Tregs were detected.
Results: Smoking control subjects and lung adenocarcinoma patients showed similar proportions of IL-17+CD4+ T-cells. In lung adenocarcinoma patients, increases of IL-2, IL-4, IL-6, 
and IL-10 plasma concentrations, and high proportions of LAP TGF-beta subset of CD4+CD25+CD127- Treg cells overexpressing LAP TGF-beta were found.
Conclusions: Lung adenocarcinoma alters the Th17/Treg balance leading to an increase of LAP TGF-beta subset of Tregs. This knowledge may lead to the development of 
immunotherapies that inhibit the suppressor activity mediated by the LAP TGF-beta subset of Tregs to promote reactivity of immune cells against lung adenocarcinomas.
Acknowledgement: L. Islas-Vazquez, is a student from the Posgrado en Ciencias Biologicas, UNAM, and recipient of a fellowship from CONACyT (307085).

P.B.39.15
Pleural effusion CD8+ T cells from lung cancer patients express higher levels of PD-1 but do not show an exhausted phenotype

H. Prado-Garcia, S. Romero-Garcia, C. Parache-Facio, A. Osorio-Ochoa, U. Rumbo-Nava, J. Lopez-Gonzalez; 
National Institute of Respiratory Diseases, Mexico City, Mexico.

Background: Malignant pleural effusions, which are infiltrated by lymphocytes and tumor cells, are frequent in patients with advanced stages of lung cancer. Pleural effusion CD8+ 
T-cells from lung cancer patients show reduced effector functions. The PD-1/PD-L1 pathway is the most important pathway involved in T-cell exhaustion. PD-1 and TIM-3 molecules 
are markers for identifying exhausted T-cells. We evaluated whether tumor specific-CD8+ T-cells from lung cancer patients presented an exhausted phenotype. Materials and 
Methods: We analyzed the expression of PD-L1 on lung tumor cell lines and tumor cells from malignant effusions by RT-PCR and flow cytometry. PD-1 expression was evaluated 
on CD8+ T-cells from pleural effusions and peripheral blood of lung cancer patients by flow cytometry, for comparison two groups of pleural effusions from acute (pneumonias) 
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and chronic (tuberculosis) diseases were included. Expression of TIM-3 and PD-1 molecules was analyzed on MAGE-3A and WT-1 specific-CD8+ T-cells cells from malignant pleural 
effusions. Results: We found PD-L1 to be constitutively expressed on most cell lines and tumor cells from malignant effusions and upregulated on lung cell lines upon exposure to 
interferon-gamma. PD-1 expression was significantly higher in CD8+ T-cells from malignant pleural effusions with respect to non-malignant groups. Tumor-specific CD8+ T-cells from 
lung cancer patients expressed higher levels of PD-1 molecule, but did not coexpress TIM-3. Conclusions: CD8+ T-cells did not shown an exhausted phenotype; nevertheless, PD-1 
upregulation may render these cells susceptible to PD-L1-mediated inhibition by lung tumor cells.

P.B.39.17
CEA-specific T cells are associated with tumour recurrence in patients with colorectal cancer

D. F. Costa Bento1, M. Scurr1, C. Brown1, G. Betts2, A. Gallimore1, A. Godkin1,3; 
1Cardiff University, Cardiff, United Kingdom, 2Oxford University, Oxford, United Kingdom, 3University Hospital Wales, Cardiff, United Kingdom.

Tumour antigen-specific IFN-γ-producing T-cells have been associated with a better prognosis in cancer patients. Carcinoembryonic antigen (CEA), a tumour associated antigen, is 
detected at increased levels in some epithelial-derived cancers including colorectal, gastric and pancreatic carcinomas. It is also present at low levels in the normal intestinal epithelia. 
We measured the IFN-γ T-cell responses specific to CEA in peripheral blood of a cohort of >60 colorectal cancer (CRC) patients and observed a statistically significant superior risk of 
tumour recurrence in patients with pre-operative IFN-γ T-cell response to CEA but not to other antigens including the oncofetal tumour antigen 5T4, as well as control antigens.
This surprising observation leads us to further question the reason behind the detrimental outcome associated with CEA-specific T-cells. To explore this question we have turned 
our attention to TH17 cells. These cells are often observed in the tumour microenvironment and have been associated with a poor prognosis. IL-17A, the main cytokine produced, is 
thought to promote tumour growth by inducing angiogenic factors such as VEGF and PGE2 but also via STAT3 activation. We hypothesise that IFN-γ-producing CEA-specific CD4+ 
T-cells also produce IL-17A.
The development of FluoroSpot methodology in our lab has enabled us to accurately measure the concurrent production of IFN-γ and IL-17A from the same CEA-specific T-cells. We 
are currently studying the prevalence of IFN-γ +/- IL-17A T-cell responses specific for CEA in the peripheral blood of a second cohort of CRC patients. We will describe these results in 
patients with CRC vs controls.

P.B.39.18
Impact of cancer senescent cells on the growth of murine tumours and anti-tumour immunity

I. Štěpánek, J. Šímová, R. Mikyšková, G. Michlits, M. Indrová, O. Korolov, S. Hubáčková, J. Bártek, Z. Hodný, M. Reiniš; 
Institute of Molecular Genetics AS CR, v.v.i., Prague 4, Czech Republic.

Cellular senescence is a state of irreversible growth arrest in which cells remain metabolically active and display characteristic senescence-associated secretory phenotype. In our 
laboratory, senescence of TC-1 cells (murine model of HPV16-associated tumours) was induced by docetaxel. Docetaxel-induced TC-1 senescent cells displayed typical phenotypical 
changes, including enlarged flattened morphology, high activity of senescence-associated β-galactosidase, decreased cell proliferation and changes in their secretory phenotype. 
Increased expression of GROα, IL-6, IL-8, TGFβ and p21 was found. Docetaxel-induced TC-1 senescent cells lost their growth ability in vivo in syngeneic mice. However, they 
accelerated growth of tumour transplants when inoculated in admixture with parental proliferating tumour cells. The same effect was observed when parental cells were admixed 
with unrelated docetaxel-induced TRAMP-C2 senescent cells, murine prostate cancer cells. Further, we have demonstrated in vitro that Th1 cytokines IFNγ and TNFα were able to 
induce cellular senescence in the B16 melanoma but not TC-1 tumour cells. Induction of this cytokine-induced senescence was associated with ROS production and NOX4 expression 
in B16 cells. Collectively, our findings could be relevant for optimization of chemoimunotherapeutic protocols in cancer treatment.
This work was supported by the NT 14461 grant from the Grant Agency of the Ministry of Health of the Czech Republic, grant No. 15-24769S from the Czech Science Foundation 
(GACR) and by the Institutional Grant (Project RVO 68378050)

P.B.39.19
3D coculture of cancer cells and dendritic cells in nanofibrous scaffold

T. Kim1,2, C. Kim1,3, H. Bae2, Y. Jeung4, J. Kwak1,3; 
1Immune-network Pioneer Research Center, Ajou University Medical Center, Suwon, Korea, Republic of, 2Department of Physiology, College of Medicine, Dong-A University, Busan, Korea, 
Republic of, 3Department of Pharmacology, School of Medicine Ajou University, Suwon, Korea, Republic of, 4School of Mechanical Engineering, Kyungpook National University, Daegu, 
Korea, Republic of.

Three dimensional (3D) cell culture, which closely resembles in vivo microenvironment provides new insights into morphological and functional study of immune cells. In this study, 
we developed 3D culture system using nanofibrous scaffold (NFS). 3D NFS consisted of electrospun nanofibers with diameter ranging from several hundreds to submicron, called 
hybrid NFS. When bone marrow-derived dendritic cells (DCs) and CT26 colon cancer cells were seeded on the surface of the hybrid NFS, both cells infiltrated inside of the NFS. 
LPS-stimulated BM-DCs in 3D hybrid NFS displayed irregular cell shapes and fine processes at their edges but actin expression is mainly localized on the adhesive site of the cells 
to the fibers in discrete puncta. Mitoxantrone-treated cancer cells expressed calreticulin. When DCs and mitoxantrone-treated cancer cells were co-cultured in NFS, DCs sprouted 
cytoplasm to, synapsed with, and engulfed calreticulin-expressing cancer cells. In addition, DCs migrated to cancer cells along nanofibers. Moreover, there was a significant transfer of 
fluorescence from CSFE-labeled cancer cells into unlabeled and MHC class II expressing BM-DCs which contacted to cancer cells. Our developed NFS provide 3D environment mimic 
tumor microenvironment consisting of cancer cells and immune cells.

P.B.39.20
Response of monocyte - derived dendritic cells, pretreated with tissue conditioned media from colorectal carcinoma, to TLR-3 and TLR-7 agonists

S. R. Vasilijic1, M. Markovic2, D. Vucevic1, B. Bozic3, I. Rajkovic4, Z. Kostic5, S. Jankovic6, D. Mikic7, M. Colic8; 
1Institute for Medical Research, Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Belgrade, Serbia, 2Faculty of Medicine, University of Nis, Nis, Serbia, 
3Faculty of Biology, University of Belgrade, Belgrade, Serbia, 4Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Belgrade, Serbia, 5Clinic for General 
Surgery, Military Medical Academy, Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Belgrade, Serbia, 6University Children’s Hospital, Belgrade, 
Serbia, 7Clinic for Infectious and Tropical Diseases, Military Medical Academy, Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Belgrade, Serbia, 
8Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Faculty of Medicine, University of Nis, Belgrade, Nis, Serbia.

Considering that gut mucosal and tumor tissue represents immunologycally tolerogenic microenvironments, we wonder whether pretreatment of monocyte- derived dendritic cells 
(MoDCs) with colorectal carcinoma conditioned media (CCM-MoDCs) or CM from normal colon mucosa tissue (NCM-MoDCs) may influence their functional response to TLR-3 and 
TLR-7 ligation.
Tumour tissue as well as normal colon mucosa tissue was collected from colorectal carcinoma patients, whereas MoDCs were generated from healthy donors. MoDCs were cultivated 
with CCM, NCM or without CM (control MoDCs) for 4h and additionally for 18h with polyI:C and 7-thia-8-oxoguanosine (TLR-3 and TLR-7 agonists, respectively).
CCM-MoDCs and NCM-MoDCs up-regulated CD83, CD86, HLA-DR and increased secretion of TNF-α, IL-6, IL-10 and IL-23 compared to control MoDCs.
Both, CCM-MoDCs and NCM-MoDCs showed similar phenotype features. CCM-MoDCs secreted lower levels of TNF-α and IL-23 but higher levels of IL-10 compared to NCM-MoDCs. 
Additional stimulation with TLR agonsts induced higher production of IL-12p70 and very strong production of IL-10 and IL-23 by both CM treated MoDCs and blocked production of 
TNF-α by CCM-MoDCs. Phenotipicaly, both MoDCs types slightly up-regulated HLA-DR and CD86, and almost completely down-regulated CD83. CCM-MoDCs and NCM-MoDCs 
responded to TLR simulation with very high production of IL-10 and IL-23 and significantly lower allostimulatory and Th1-polarization capacity compared to control MoDCs.
Our findings suggests that CCM- and NCM-educated MoDCs can not be in vitro reverted into potent immunostimulatory DCs using TLR-3 and TLR-7 agonists, implying that in vivo 
application of these agonists could impair Th1 polarization capacity of tumor infiltrated DCs.
Grants: MFVMA/10/13-15, ON175102.

P.B.39.21
TGF-β1 polymorphisms may identify metastasis-prone patients with gastric adenocarcinoma

I. Juarez1, A. Guitierrez2, A. Blazquez2, E. Ovejero2, I. Lasa2, A. Lopez2, R. Gomez3, J. M. Martin-Villa1; 
1Universidad Complutense de Madrid, Madrid, Spain, 2Servicio de Cirugía General y Aparato Digestivo Hospital Universitario Príncipe de Asturias, Alcala de Henares, Spain, 3Servicio de 
Cirugía General y Aparato Digestivo Hospital Universitario Príncipe de Asturias, Alcala de Henarea, Spain.

Introduction: Transforming growth factor-beta 1 (TGF-β1) is a cytokine with a wide functional diversity involved in the development and malignancy of tumours. The corresponding 
gene, TGFB1, presents several single nucleotide polymorphisms (SNP), which are related to changes in the TGF-β1 levels in the organism. Due to the implication of TGF-β1 levels 
in cancer, we analysed two SNPs (rs1800468 and rs1800469) in a group of patients with gastric adenocarcinoma, to assess a possible association between the TGFB1 polymorphic 
variants and progression of the disease.
Material and methods: Sixty-two patients with gastric adenocarcinoma, classified according to the TNM staging system (7th edition UICC) as type I, II, II or IV, and forty-seven healthy 
controls, age and sex-matched, were used. DNA was obtained and the polymorphisms analysed by PCR-RFLP and qPCR assays.
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Results: Our results show a significant increase (p<0.05) in the frequency of the G/A genotype of the rs1800468 polymorphism in patients with metastasis (type IV, 45.5%), when 
compared to healthy subjects (12.5%) or types I, II and III patients (12.8%). Moreover, a decrease in the T/T genotype frequency (rs800469) was also found in the metastatic group, 
upon comparison with types I and II patients combined (0% vs 25%). Finally, an increase in the frequency of the A/C combined haplotype is observed in type IV patients (21.5%), when 
compared with types I and II patients (5.5%, p<0.05).
Conclusion: These polymorphisms of the TGFB1 gene may enable us to pinpoint patients metastasis-prone, who would need more aggressive therapeutic approaches upon diagnosis.

P.B.39.23
Sox2 communicates with Tregs through Ccl1 to promotes the stemness property of breast cancer cells

Y. Xu1, Y. Ye1, X. Luo1, X. Li1, Y. Chen1, L. Wang1, Y. Liu1, P. Sun2, Y. Wei3, R. Xiang1,4,5, N. Li1,4,5; 
1School of Medicine, Nankai University, Tianjin, China, 2Departments of Cell and Molecular Biology, The Scripps Research Institute, 10550 N. Torrey Pines Rd., La Jolla, CA 92037, CA, United 
States, 3Sichuan University, Chengdu, Sichuan, China, 4Tianjin Key Laboratory of Tumor Microenvironment and Neurovascular Regulation, Tianjin, China, 5Collaborative Innovation Center 
for Biotherapy, Nankai University,, Tianjin, China.

As an important component of tumor microenvrionment, CD4+ CD25+ Tregs reduce antitumor immunity and promote angiogenesis and metastasis in breast cancer. However their 
functions in regulating the “stemness” of tumor cells and the communication between Tregs and cancer stem cells (CSCs) remains elusive. Here, we disclosed that the primarily 
culture Tregs isolated from breast-tumor-bearing FOXP3-EGFP mouse up-regulate the stemness property of breast cancer cells by increasing side-population and ALDHbr+ population 
of mouse breast cancer cells, and promoted the sphere formation in a pancrine manner in vitro, as well as enhancing expression of stemness genes, such as Sox2 et al. In addition, 
Tregs increased tumorigenesis, chemoresistance and metastasis of breast cancer cells in vivo. Furthermore, Sox2- overexpression tumor cells recruit Tregs via CCL1 through activation 
of NF-B signal pathway. Consequently, our study revealed the functional interaction between Tregs and CSCs and indicated that targeting on the communication between them is a 
promising strategy in breast cancer therapy.

P.B.39.24
Tissue conditioned media from colorectal carcinoma stimulate in an inverse dose-dependent manner accessory capacity of human monocyte - derived dendritic cells

S. Vasilijic1,2, D. Vucevic1,2, M. Markovic3, B. Bozic4, I. Rajkovic1, Z. Kostic1,5, S. Jankovic6, D. Mikic1,7, M. Colic1,3; 
1Faculty of Medicine of the Military Medical Academy, University of Defence, Belgrade, Serbia, 2Institute for Medical Research, Military Medical Academy, Belgrade, Serbia, 3Faculty of 
Medicine, University of Nis, Nis, Serbia, 4Faculty of Biology, University of Belgrade, Belgrade, Serbia, 5Clinic for General Surgery, Military Medical Academy, Belgrade, Serbia, 6University 
Children’s Hospital, Belgrade, Serbia, 7Clinic for Infectious and Tropical Diseases, Military Medical Academy, Belgrade, Serbia.

Introduction: Functional impairment of dendritic cells (DCs) is one of important mechanisms in tumor-mediated immune response subversion. Considering that tumor tissue 
conditioned media (TCM) could represent suitable source of tumor antigens we wondered whether tumor extracts can be used for in vitro preparation of DCs with stable functional 
properties.
Materials and Methods: Different concentration of TCM (50%, 25%, 10%, 5%) from colorectal carcinoma patients were added to mitogen-stimulated peripheral blood cells 
(mPBMNCs) and monocyte-derived DCs (MoDCs) of healthy donors. After 18h MoDCs were washed analyzed for their viability and accessory function.
Results: Assessment of proliferative capacity of mPBMNCs revealed that 50%TCM almost completely inhibited their proliferation. However, recovering of mPBMNC proliferative 
capacity was inversely correlated with TCM concentration. Similar was observed in culture of MoDCs with allogeneic T-cells. MoDCs treated with the lowest TCM concentration (5%) 
showed significantly higher allostimulatory capacity then control cells. Analysis of viability revealed that 50%TCM induces more than 75% necrosis of MoDCs, whereas 25-5%CCM 
induces necrosis at the level of control cells. Analysis of CD40, CD83 and CD86 expression showed that all molecules were up-regulated by TCM at concentration lower than 25%. Their 
highest up-regulation was in the 5%CCM-treated MoDCs and expression of these molecules was similar as in TLR-3/7-treated MoDCs.
Conclusions: The finding that TCM at low concentration can induce DCs-maturation in a similar extent as TLR-agonists, suggesting possible application of TCM in maturation protocols 
where TCM at the same time could be the source of tumor antigens and DCs-maturation factors.
Grants: MFVMA/10/13-15, ON175102.

P.B.39.25
NK cell activation mediates protection against mesothelioma in a mouse model of viral infection

M. F. Mandour, J. P. Coutelier; 
Unit of Experimental Medicine, De Duve Institute, Université Catholique de Louvain, Brussels, Belgium.

Introduction: Malignant mesothelioma (MM) is an asbestos-related aggressive tumor developed from the mesothelium lining the serosal cavities (pleura, pericardium and 
peritoneum). This malignancy has a very poor prognosis with a mean survival time of 9 months from diagnosis. Different therapeutic strategies have not improved the prognosis. 
Recently, several data aroused the notion that MM is susceptible to immunotherapy with a proposed role for innate immune effector cells such as natural killer (NK) cells in tumor 
surveillance.
Materials and Methods: MM was induced in Balb/C mice by intraperitoneal injection of AB1 mesothelioma cell line. The tumor growth and survival was investigated in mice infected 
by lactate dehydrogenase-elevating virus (LDV). Acute LDV infection has been associated with NK cell activation (increased cytotoxicity and IFN-γ secretion). The viral induced 
immunomodulation of the host microenvironment and the underlying mechanisms were investigated in this mouse model.
Results: Acutely infected animals were significantly protected against tumor development (p = 0.0011). The protection by viral infection was attributed to the activated NK cells (p 
= 0.0021). The increased NK cells cytotoxicity was not the underlying mechanism for this protection. However, tumor cells were highly sensitive to direct cytolytic effect of IFN- γ in 
culture.
Conclusions: Our results indicated that modulation of the mouse immune microenvironment (specially innate immune system) following a non-pathogenic viral infection could 
protect the mouse against mesothelioma through non- specific stimulation of NK cell activation.
This work was supported by the Fonds national de la recherche scientifique (FNRS), Belgium.

P.B.40 Myelo- and Lymphoproliferative Disorders

P.B.40.01
Defective NK cells in AML patients at diagnosis are associated with blasts transcriptional signatures of immune evasion and a poor clinical outcome

Z. Khaznadar1, S. Agaugue1, N. Boissel2, G. Henry1, M. Cheok3, J. Cayuela4, C. Preudhomme3, H. Dombret2, N. Dulphy1, A. Toubert1; 
1INSERM U1160, Université Paris Diderot Sorbonne Paris Cité; Laboratoire d’Immunologie, Hôpital Saint-Louis, AP-HP, Paris, France, 2Service d’Hématologie Adulte, Hôpital Saint-Louis, AP-
HP, Université Paris Diderot, EA3518, Paris, France, 3INSERM, UMR-837; Université de Lille, Laboratoire d’Hématologie, Centre de Biologie-Pathologie CHRU Lille, Lille, France, 4Université 
Paris Diderot Sorbonne Paris Cité; Hôpital Saint-Louis, Laboratoire d’Hématologie Biologique, AP-HP, Paris, France.

Introduction: NK-cell immunity is frequently defective in AML patients. This phenomenon has yet to be explained and makes difficult to give rational suggestions of NK-cell-based 
therapies. We hypothesized that the transcriptional profile of AML blasts at diagnosis could be linked to differences in NK immune function and in prognosis.
Materials and Methods : NK phenotypes, IFN-γ release assay and gene expression were combined with AML blasts gene expression microarrays.
Results: We found in an exploratory cohort (n = 46) that NK-cell status at diagnosis of AML separated patients in two groups with a different clinical outcome. Patients with a deficient 
NK-cell profile, including reduced expression of some activating NK receptors (e.g. DNAM-1, NKp46 and NKG2D) and decreased IFN-γ production, had a significantly higher risk of 
relapse (P = 0.03) independently of cytogenetic classification in multivariate analysis. Patients with defective NK cells showed a profound gene expression decrease in AML blasts for 
cytokine and chemokine signaling (e.g. IL15, IFNGR1, IFNGR2, CXCR4), antigen processing (e.g. HLA-DRA, HLA-DRB1, CD74) and adhesion molecule pathways (e.g. PVR, ICAM1). A 
set of 388 leukemic classifier genes defined in the exploratory cohort was independently validated in a multicentric cohort of 194 AML patients (ALFA-0701).
Conclusions: These data evidenced the interplay between NK-cells and AML blasts at diagnosis allowing an immune-based stratification of AML patients independently of clinical or 
FAB classifications.

P.B.40.02
Analysing pathogenic B-cell clonal dynamics

R. J. Bashford-Rogers1,2, A. Palser2, P. Kelllam2,3; 
1Department of Medicine, University of Cambridge, Cambridge, United Kingdom, 2Wellcome Trust Sanger Institute, Cambridge, United Kingdom, 3Research Department of Infection, 
University College London, London, United Kingdom.

Introduction: Understanding the clonal dynamics of pathogenic immune cells is of great clinical importance, both for monitoring the success of therapy and for understanding the 
generation of therapeutic resistance. Deep-sequencing the B-cell receptor (BCR) promises to revolutionise our understanding of adaptive immune dynamics, and allow monitoring of 
disease. 
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We use statistical and phylogenetic methods to determine the evolutionary relationships between pathogenic B-cell populations, and the manner in which B-cell repertoires change 
during and after treatment.
Materials and Methods: We employed high-throughput sequencing of BCR sequencing of healthy and longitudinal leukaemia patient peripheral blood B-cells during the course of 
disease.
Results: We show clear distinctions between the diverse BCR repertoires of the peripheral blood from healthy individuals and the clonally expanded repertoires from individuals with 
B-cell leukaemias. Patients undergoing active treatment show significant decreases in clonality, an effect that is reversed when treatment is ceased. We further use phylogenetics 
coupled with statistical analyses to understand the clonal composition and population changes within these patients.
Conclusions: These findings give powerful insights into the clonal dynamic of B-cells during active disease and the impact of treatment. A better understanding of these processes will 
lead to improvements on how these diseases are treated as well as identifying novel drug targets.
Work was supported by the Wellcome Trust.

P.B.40.03
Detection of somatic calreticulin mutations in patients with essential thrombocythemia with nonmutated-JAK2

R. de la Varga Martínez1, B. Rodríguez-Bayona2, F. Mora-López1, A. Paz-Coll3; 
1Immunology Department. Hospital Universitario Puerta del Mar, Cádiz, Spain, 2Biochemistry Department. Hospital Universitario Puerta del Mar, Cádiz, Spain, 3Hematology Department. 
Hospital Universitario Puerto Real, Cádiz, Spain.

Introduction: Philadelphia-chromosome-negative myeloproliferative neoplasms include polycythemia vera, essential thrombocythemia (ET) and primary myelofibrosis. ET involves 
primarily the megakaryocytic lineage and is mainly characterized by excessive platelet production. ET is considered a chronic nonreactive thrombocythemia that is not accounted for 
by other chronic myeloproliferative disorders. JAK2(V617F) and MPL mutations are found in 50-60% and 1-5% of patients with ET, respectively. Recently, different somatic frameshift 
mutations in exon 9 of the calreticulin (CALR) gene have been reported in a high proportion of patients with nonmutated JAK2/MPL.
Objective: To analyse indel mutations in exon 9 of CALR gene in ET patients with nonmutated JAK2.
Material and methods: A total of 51 samples from Ph-/nonmutated-JAK2 patients who fulfilled the WHO criteria for ET were enrolled in the study. Briefly, genomic DNA was extracted 
from peripheral blood granulocytic subset; DNA was amplified by PCR using a FAM-labeled-forward primer to allow subsequent fragment analysis; PCR products were separated by 
capillary electrophoresis followed by fragment analysis. Additional peaks to the normal were further characterized by sequencing analysis.
Results: Deletion of 31pb n=1 (c.1115_1145, D373Rfs*47), deletions of 52pb n= 8 (c.1092_1143, L367Tfs*46; and c.1099_1150, L367Tfs*46) and insertion of 5pb n=4 
(c.1154_1155insTTGTC, p.K385fs*47) were found. All detected mutations, recently reported by others, were associated with loss of the C-terminal KDEL moiety, an endoplasmic 
reticulum (ER)-retention signal, and led to the generation of a common 36 aminoacid C-terminal end.
Conclusions: Screening of CALR mutations by PCR and fragment analysis should be included in the routine investigation of ET with nonmutated-JAK2.

P.B.40.04
Changes in AID, Dicer and Drosha mRNA Levels in Chronic Lymphocytic Leukemia Patients with Chromosomal Deletions

M. Gelmez1, E. Coskunpinar2, G. Deniz1, M. Aktan3; 
1Istanbul University, Institute of Experimental Medicine, Department of Immunology, Istanbul, Turkey, 2Istanbul University, Istanbul Faculty of Medicine, Department of Medical Genetic, 
Istanbul, Turkey, 3Istanbul University, Istanbul Faculty of Medicine, Department of Hematology, Istanbul, Turkey.

Introduction:Chronic lymphocytic leukemia (CLL) is the most common leukemia in Western countries. Even 30 - 50% of patients have 17p13, 11q22.3 or 13q34 deletions, the 
mechanism of deletions has not defined yet. Over-expression of activation-induced cytidine deaminase (AID) can lead to chromosomal translocations in non-Ig genes. Dicer and 
Drosha having a role in activation process of microRNA, acts also double-strand DNA breaks (DSB) repair mechanism. In this study, role of AID, Drosha and Dicer molecules in CLL 
patients with deletions were investigated.
Materials and Methods:Peripheral blood samples were collected from 66 CLL patients and 26 healthy subjects. Total RNA was isolated from whole blood samples using RNAeasy Mini 
Kit and cDNA synthesis was done by using Transcriptor First Strand cDNA Synthesis Kit. The target genes (AID, Dicer and Drsoha) and a reference gene, HPRT1, were analyzed by real-
time PCR. The relative expression levels were calculated by using ΔCT method. AID protein in cell lysate levels were analyzed by ELISA.
Results:Compared to healthy subjects (n:26) and patients without deletions (n:38) the AID mRNA levels were significantly increased in patients with deletions (n:28). AID protein 
levels were increased in the patients with del17p or del11q. While Dicer expressions were decreased in patients with deletions, Drosha expressions were increased in patients without 
deletions.
Conclusions: AID could be responsible for deletions of CLL patients. Decreased Dicer expressions might cause deletions in patients by deterioration of DSB repair mechanism. 
Increased Drosha expressions could have protective role of DSB repair mechanism in patients without deletions.

P.B.40.05
The Role of mir-93 and mir-155 expressions in AID Regulation in Chronic Lymphocytic Leukemia

M. Gelmez1, E. Coskunpinar2, G. Deniz1, M. Aktan3; 
1Istanbul University, Institute of Experimental Medicine, Department of Immunology, Istanbul, Turkey, 2Istanbul University, Istanbul Faculty of Medicine, Department of Medical Genetic, 
Istanbul, Turkey, 3Istanbul University, Istanbul Faculty of Medicine, Department of Hematology, Istanbul, Turkey.

Introduction: Chronic lymphocytic leukemia (CLL) is the most common leukemia in Western countries. About 30 - 50% of patients have 17p13, 11q22.3, 13q34 and 13q14 deletions. 
Activation-induced cytidine deaminase (AID) has a role in somatic hypermutation and class switch recombination. Moreover, AID can lead to point mutations and translocations in 
non-Ig genes. Regulation of AID is very important. MicroRNAs (miRNAs) are small, non-protein-coding molecules that regulate gene expressions. In this study, the roles of mir-93 and 
mir-155 expressions were investigated in CLL patients.
Material and Methods: Peripheral blood samples were obtained from 66 CLL patients and 26 healthy controls. miRNA were isolated from sera using miRNAeasy Mini Kit (Exiqoon, 
USA). cDNA synthesis was carried out by using miRCURY PCR Kit. Mir-93, mir-155 and a reference miRNA (U6) were analyzed by real-time PCR. The relative expression levels were 
calculated using ΔCT method. Plasma AID protein levels were analyzed by ELISA.
Results: We found that the AID mRNA levels were significantly increased in patients with deletions (n:28) compared to both healthy controls (n:26) and patients without deletions 
(n:38). Plasma AID protein levels were decreased in all CLL patients compared to healthy controls. Mir-93 and mir-155 expressions were increased in the patients compared to healthy 
controls.
Conclusions: Presence of plasma AID protein shows that transport system of AID may have a role in its regulation. However, decreased plasma AID protein level gives the impression 
that this AID transport system may be damaged. Increased mir-93 and mir-155 expressions suggest that these miRNA’s might have a role in AID regulation in patients.

P.B.40.06
T lymphocytes contribute to differentiation of leukemic stem cells and promote leukemia development

C. A. Ruckstuhl1, C. Riether1, A. F. Ochsenbein2; 
1Department of Clinical Research, University of Bern, Bern, Switzerland, 2Department of Medical Oncology, Inselspital, Bern University Hospital and University of Bern, Bern, Switzerland.

Introduction: Chronic myelogenous leukemia (CML) is a myelo-proliferative neoplasm arising from a BCR-ABL1 oncogene-transformed hematopoietic stem cell, called leukemia 
stem cell (LSC). LSCs reside in the bone marrow niche which is co-occupied by various mature immune cells. Signals coming from local and peripheral immune cells shape an immune 
microenvironment that plays an important role in the regulation of hematopoiesis. However, the impact of T lymphocytes on CML LSCs has not been documented so far.
Materials and Methods: Lin-cKithiSca1hi (LSK) bone marrow cells of BL/6 donors are retrovirally transfected with a BCR/ABL1-GFP construct and transferred into BL/6 and RAG-/- 
recipients.
Results: We demonstrate that a CML in mice lacking functional B and T cells (RAG-/- CML) develops significantly slower compared to a BL/6 CML. In particular, 60% of the RAG-/- 
CML mice survived long-term. Surprisingly, RAG-/- CML mice showed a phenotypic increase of long-term LSCs and leukemia progenitors in the bone marrow 20 days after leukemia 
initiation. The increase in LSCs was functionally confirmed by a better re-plating capacity of LSCs in methylcellulose in vitro and shorter survival after secondary transplantation into 
sublethally irradiated BL/6 recipients. Depletion experiments revealed that only the loss of both CD4+ and CD8+ T cells but not B cells mimics the CML phenotype observed in RAG-/- 
CML mice.
Conclusions: Our results indicate that T lymphocytes promote leukemia progression. Further studies will reveal how T lymphocytes contribute to progression and will increase our 
understanding on the regulation of malignant hematopoiesis in CML.
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P.B.40.07
Investigation of ZAP-70 expression in chronic lymphocytic leukemia patients using flow cytometry

Z. Kohl1, H. Losonczy2, T. Berki1, F. Boldizsár1; 
1University of Pécs, CC, Department of Immunology and Biotechnology, Pécs, Hungary, 2University of Pécs, CC, 1st Department of Internal Medicine, Pécs, Hungary.

Chronic lymphocytic leukemia (CLL) is the most common form of leukemia in the Western world. In some patients malignant B lymphocytes express the ZAP-70 which has an essential 
role in T cell receptor signaling. Although this phenomenon is associated with worse prognosis, the routine analysis of ZAP-70 expression in CLL patients is not yet standardized.
Our goal was to develop a reproducible flow cytometric method for measuring ZAP-70 expression of CLL patients with potential routine diagnostic implications. We also wanted to 
compare ZAP-70 expression with the clinical parameters of the disease.
We performed our measurements from the peripheral blood of 27 previously diagnosed CLL patients and used healthy donors as controls. Anti-CD5 and anti-CD19 antibodies were 
added, followed by hemolysis, fixation and permeabilization. For the intracellular labeling of the ZAP-70 an ALEXA647 conjugated antibody was used (clone 136F12). The samples 
were finally measured with a FACS Canto II flow cytometer.
The T cells showed high ZAP-70 positivity in the healthy controls (n=26), on 97.77 percent were positive. The ZAP-70 expression of CLL cells varied greatly (min. 0.1%, max. 98.15%). 
We determined the threshold of ZAP-70 positivity at 20% of positive cells based on previous literature data. We found 37% of the patients positive using this threshold. Among them 
40% had been treated previously, this was 35% in the negative group. In the case of 16 patients, several repeated measurements took place which produced reproducible results.
The results shown are consistent with literature and the method seems reliable so far.

P.B.40.09
HLA polymorphism in Algerian children with lymphomas

A. Galleze1, R. Raache1, H. Amroun2, N. Cherif3, F. Meçabih2, B. Mecheti2, M. Belhani3, A. Bensenouci3, M. Abbadi2, N. Attal2; 
1University of Sciences and Technology Houari Boumédiene, Algiers, Algeria, 2Immunology Department, Pasteur Institute of Algeria (IPA), Algiers, Algeria, 3Department of Pediatrics B, CHU 
Beni Messous, Algiers, Algeria.

Background: Non-Hodgkin lymphoma (NHL) and Hodgkin lymphoma (HL) are the two types of lymphoma that represent the third most common childhood malignancy. Multiple 
etiological factors are involved in lymphoma pathogenesis. Strong arguments supporting genetic linkage between susceptibility to lymphomas and human leukocyte antigens (HLA) 
are reported and give an idea about susceptibility or protection from the disease.
Methods: Seventy one cases were included in this study. 36 cases of non-Hodgkin’s lymphoma (NHL) and 35 patients with Hodgkin’s lymphoma (HL). Their ages ranged from 4 to 18 
years. The control group consisted of 70 unrelated healthy subjects. Genotype of HLA-A, -B, -DR and -DQ alleles were typed by means of PCR sequence-specific priming.
Results: HLA-B*18, HLA-DRB1*03, *07 and HLA-DQB1*02 were significantly increased in patients with lymphomas when compared with control; whereas HLA-DRB1 *13 and 
DQB1*03 were significantly decreased when compared with control.
Conclusions: These results indicate that HLA may contribute to lymphoma susceptibility, or confer protection to lymphoma in the Algerian population.
Keywords: HLA class I and class II, Non Hodgkin’s Lymphomas, Hodgkin’s lymphoma.

P.B.40.10
Tissue biopsies retrieved from relapsed patients with Hodgkin lymphoma are characterized by low density of CD30+ Hodgkin-Reed-Sternberg cells and low CD30:CD68 ratio

R. Cahlikova1, V. Prochazka2, Z. Prouzova3, T. Dyskova1, T. Papajik2, E. Kriegova1; 
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Dept. of Hemato-Oncology, Faculty of Medicine and Dentistry, Palacky University, 
Olomouc, Czech Republic, 3Dept. of Clinical and Molecular Pathology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic.

Introduction: Hodgkin lymphoma, classic type (cHL) tissue has extreme disproportion between tumor (Hodgkin-Reed-Sternberg, HRS) cells and surrounding non-malignant 
microenvironment cells, including lymphoma-associated macrophages (LAM). In our study, we aimed to assess the impact of HRS cell density and HRS:LAM relationship on disease 
development/prognosis in cHL.
Methods: Paraffin-embedded biopsies were obtained from 16 cHL patients (relapsed/refractory (RR) cohort; n=8; relapse-free (RF) controls, n=8). Immunohistochemical staining on 
tissue slides (mean total tumour area±SD: 20.2±6.7 mm2) was performed for CD30 (HRS marker) and CD68 (LAM marker), and densities of CD30+/CD68+cells were analyzed using 
automated image analysis system (TissueFAXS, TissueGnostics, Vienna, Austria).
Results: When comparing density of CD30+HRS cells in RF and RR patients, 2.3 fold higher density was revealed in RF patients (380 vs 165 cells/mm2, p=0.036). Although density 
of CD68+LAM was similar in both groups (RF: 2.372 cells/mm2; RR: 2.716 cells/mm2, p=0.662), a CD30:CD68 ratio tended to be higher in RF (0.32) comparing to RR (0.07, p=0.059) 
patients. Moreover, high variability in CD30:CD68 ratio was observed in relapse-free patients. The amount of CD68+ cells per one CD30+HRS cell tended to be higher in RR (29.2) than 
in RF (12.2, p=0.081) patients.
Conclusions: Lower density of CD30+HRS cells and lower HRS:LAM ratio were detected in relapsed comparing to relapse-free cHL patients. Interestingly, higher number of LAM per 
one HRS cell was detected in relapsed comparing to relapse-free patients, suggesting a crucial role of non-malignant microenvironment cells in the disease development of cHL.
Grant support: IGA-LF-2015-001, IGA-LF-2015-009.

P.B.40.11
Contribution of serum free light chains measurement in Non Secretory Multiple Myeloma diagnosis among adult patients with hypogammaglobulinemia

I. Kakkas, S. Delibasi, K. Papageorgiou, N. Harhalakis, A. Tsirogianni; 
Evaggelismos General Hospital, Athens, Greece.

Introduction-Aim: It is very well known that until a few years ago, the possibility of Light Chain Multiple Myeloma (LCMM) and Primary Systemic Amyloidosis (PA) among adult 
patients with hypogammaglobulinemia was investigated by blood and urine immunofixation electrophoresis (IFE). Blood and urine IFE has no contribution in Non Secretory Myeloma 
(NSM) diagnosis. The serum Free Light Chain (FLC) assay has enabled the detection of monoclonal protein that was previously undetectable in some patients with LCMM, PA and 
NSM. The purpose of this study is to investigate the contribution of serum FLC measurement to the diagnosis of the previously mentioned Plasma Cell Dyscrasias (PCD) among adult 
patients with hypogammaglobulinemia in our hospital, focusing in NSM.
Patients and Methods: Our study consisted of 100 adult patients with hypogammaglobulinemia and without presence of paraprotein (M) band in Serum Protein Electrophoresis (SPE). 
All patients serum samples were examined by IFE and FLC assay. Additonally, in 25 patients 24-hour urine collections were examined by IFE.
Results: In four patients, both IFE and FLC measurement gave results compatible with LCMM and in two of them with PA. Also, NSM was diagnosed in four patients. In three out of 
four NSM patients (75%), serum FLC measurements were out of normal range.
Conclusions: Our study’s results are consistent with data of the international literature relating to the compatibility of abnormal serum FLC measurements to the diagnosis of NSM in 
most cases.

P.B.40.13
CD84 regulates the interaction of CLL cells with their microenvironment and the ECM

M. P. Kramer, A. F. Barak, I. Sagi, I. Shachar; 
Weizmann Institute of Science, Rehovot, Israel.

Chronic Lymphatic Leukemia (CLL) cells interact with their microenvironment via surface receptors. CD84, a member of the SLAM family of receptor, is expressed on CLL and stromal 
cells and homophilic interactions induce changes on both sides, leading to CLL survival.
To address CD84 mechanism of action we followed its target genes, two metalloproteases, Mmp9 and Adam17, which are involved in extracellular matrix remodeling, release of 
cytokines, and shedding of molecules from the cell surface
CD84 activation of stromal cells upregulated Mmp9 and Adam17 mRNA levels, and Adam17 protein levels on the cell surface. Inhibition of Mmp9 activity with a specific antibody 
raised against the catalytic center, or Adam17 with its inhibitory prodomain, induced CLL apoptosis in co-culture with stroma cells, while no effect was detected on CLL cells cultured 
alone.
To follow the role of CD84 in regulation of expression of these enzymes, we used an adoptive transfer approach for the murine model of CLL, the TCL-1 mouse model, into wild 
type and CD84 knock out mice. While the TCL-1 cells established readily in the wild type environment, a CD84 deficient environment inhibited the expansion of the TCL-1 cells. 
Furthermore, cell surface levels of Mmp9 and Adam17 were significantly reduced on cells derived from the CD84 knock out mice. These results suggest a role for CD84 in the 
regulation of the CLL microenvironment by modulation of enzymes related to extracellular matrix components.
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P.B.40.14
Funtional IL7R signaling in B-cell acute lymphoblastic leukemia.

P. Fuentes1, S. González-García1, A. Murcia1, J. Alcain1, M. Ramírez-Orellana2, M. L. Toribio1; 
1Centro de Biología Molecular “Severo Ochoa”, Madrid, Spain, 2Hospital Universitario del Niño Jesús, Madrid, Spain.

Acute lymphoblastic leukemia (ALL) is the most common pediatric cancer. ALL is caused by the oncogenic transformation of precursors of T or B lymphocytes (T-ALL or B-ALL) during 
their development in the thymus or bone marrow, respectively. ALLs commonly express functional receptors for interleukin-7 (IL-7R), and expression of activating IL7R mutations have 
been described in both T-ALL and B-ALL. However, the role of IL7R in B-ALL is poorly understood, mainly owing to the fact that IL-7R expression is crucial for B-cell development in 
mouse but not in man. We thus investigated in this study the role that IL-7R could play in human B-ALL. Our data show that IL-7R that are constitutively expressed on B-ALL cell lines, 
including REH and NALM-6, are functional in response to IL-7, as assessed by activation of STAT5-JAK, AKT-PI3K, ERK and mTOR pathways. Importantly, IL7R silencing impaired in 
vivo survival and expansion of B-ALL cell lines injected subcutaneously into NSG immunodeficient mice, and prevented the generation of solid tumors. The pathological relevance 
of these findings is stressed by the observation that low IL7R expression levels displayed by primary bone marrow samples from B-ALL patients become increased in vivo in serial 
xenotransplantation assays, thereby suggesting a selective role for IL7R in supporting B-ALL leukemia initiating cell (LIC) activity. More important in pathological terms, IL7R silencing 
impairs in vivo establishment and progression of primary human B-ALL in host mice. These results provide proof of principle for the future design of IL-7R-targetted therapies against 
LIC activity of human B-ALL.

P.B.40.15
The JAK2-STAT5 pathway as a novel therapeutic target in canine mastocytoma

A. Keller1, B. Peter1,2, S. Cerny-Reiterer1,2, M. Willmann3, P. Valent1,2, E. Hadzijusufovic1,2,3; 
1Ludwig-Boltzmann-Cluster Oncology, Medical University of Vienna, Vienna, Austria, 2Department of Internal Medicine I, Division of Hematology and Hemostaseology, Medical University of 
Vienna, Vienna, Austria, 3Department of Companion Animals and Horses, Clinical Unit of Internal Medicine in Small Animals, University of Veterinary Medicine Vienna, Vienna, Austria.

High grade mastocytomas in dogs are characterized by an uncontrolled growth of neoplastic mast cells (MC) and a poor prognosis. Recently, the KIT-targeting drugs masitinib and 
toceranib have been approved for the treatment of MC tumors. However, in many patients relapses are seen. Therefore, research is evaluating new drug targets. The transcription 
factor STAT5 has been reported to play an important role in growth and survival of human neoplastic MC. The aim of the present study was to evaluate the JAK2-STAT5 pathway as 
a potential target in canine mastocytomas. To test this hypothesis, we examined tumor sections of 9 dogs, and two mastocytoma cell lines, C2 and NI-1 carrying a functional IgE-
receptor. In addition, we applied inhibitors against JAK2 (TG101348, AZD1480, ruxolitinib) or STAT5 (pimozide, piceatannol). As assessed by immunostaining, neoplastic MC were 
found to express pJAK2 and pSTAT5. As shown by [3]H-thymidine uptake, all 5 compounds were found to inhibit proliferation of canine MC in a dose-dependent manner. To further 
explore the mechanisms of drug action, we examined cell cycle-progression and apoptosis in drug-exposed cells by flow cytometry. The JAK2-targeting drugs TG101348 and AZD1480 
induced a cell cycle arrests in the G1 or G2/M phase, respectively. Moreover, all drugs tested were found to induce apoptosis in C2 cells and NI-1 cells. Together, our data show that 
the JAK2/STAT5-targeting drugs exert anti-proliferative and apoptosis-inducing effects in canine MC, an observation which underlines the relevance of this pathway in canine 
mastocytomas. The clinical relevance of our observation remains to be determined.

P.B.40.16
New prognostic biomarkers predicting progression in transplanted multiple myeloma patients

M. Espiño1, A. Arteche2, S. Medina1, C. Muñoz-Calleja2, M. Blanchard1, F. Lopez-Jimenez1, L. Villar1; 
1Hospital Ramón y Cajal, Madrid, Spain, 2Hospital La Princesa, Madrid, Spain.

Introduction: Autologous stem cell transplantation (ASCT) has long been considered frontline therapy for multiple myeloma (MM) patients. Although it prolongs patients’ life, ASCT is 
not curative and myeloma patients can relapse. We aimed to find new biomarkers that predict outcome of ASCT in MM.
Methods: Twenty-nine patients with MM of IgG isotype undergoing ASCT were included in the study. Patients were followed prospectively for 29±3.8 months. We studied in serum 
samples collected at variable times during follow-up: protein electrophoresis, immunofixation, total immunoglobulin levels, serum heavy/light chains (HLC) and free light chains (FLC). 
FLC, HLC and Involved/Uninvolved ratios were calculated.
Results: Ten transplanted IgG MM relapsed, six showed a partial response and 13 achieved complete remission. We studied the best factors to anticipate relapse by measuring all 
the aforementioned variables in samples obtained during follow-up. We identified the samples obtained at disease relapse and studied the variable that gave clearer differences 
in previous samples. The higher differences were found in the I/U ratio. Values of basal and pre-relapse samples were 2.36 ± 0.73 vs 4.62 ± 4.42 (mean ± standard error, p=0.01). By 
contrast, this index remained stable in patients with MM in complete remission (1.36 ± 0.19 vs 1.38 ± 0.19, first and last sample obtained during follow-up, p=0.84) or in those with a 
partial response (3.93 ± 0.67 vs 4.20 ± 0.46).
Conclusions: Quantification of involved and uninvolved chains of the monoclonal isotype could be helpful for early predicting progression in MM transplanted patients.

P.B.40.18
Inhibition of BET bromodomain proteins increases NKG2D-ligand MICA expression and sensitivity to NK cell-mediated cytotoxicity in Multiple Myeloma cells: role of cMYC/
IRF4

M. Abruzzese1, C. Fionda1, A. Zingoni1, A. Soriani1, E. Vulpis1, R. Molfetta1, R. Paolini1, M. Ricciardi2, M. Petrucci2, A. Santoni1, M. Cippitelli1; 
1Dept. of Molecular Medicine, “Sapienza” University of Rome, Rome, Italy, 2Division of Hematology, Department of Cellular Biotechnologies and Hematology, “Sapienza” University of 
Rome, Rome, Italy.

Introduction: Increasing evidence in multiple myeloma (MM) patients have shown that NK cells have potent responses against this cancer, thank to the triggering of different 
activating receptors (e.g. NKG2D, DNAM-1) able to recognize specific ligands expressed on target cells.
BET-bromodomain proteins are important epigenetic regulators able to recruit coactivators and enable transcription. BET-bromodomain inhibitors (BETi) can displace BET 
bromodomains from chromatin by competitively binding to their acetyl-lysine recognition pocket. One of the target genes modulated by BETi is cMYC, a master regulator of cell 
proliferation, linked to IRF4 expression in a positive regulatory loop, critical for MM survival.
Aim: The aim of this study is to investigate the effect of BETi on the expression of NK cell activating ligands in MM cells.
Methods: Five MM cell lines [SKO-007(J3), U266, RPMI-8226, ARP-1, JJN3] and CD138+ MM cells obtained from patients, were used to test the effect of BETi [JQ1 and I-BET151] on the 
expression and function of several NK cell activating ligands (NKG2DLs and DNAM-1Ls).
Results: Our results indicate that BETi upregulates both MICA protein cell surface and mRNA expression in MM cells, with little or no effect on the expression of the NKG2DL MICB and 
the DNAM-1L PVR/CD155. Moreover, exposure to BETi renders myeloma cells more efficient to activate NK cell degranulation.
Mechanistically, we found that BETi-mediated inhibition of cMYC, correlates with a significant downregulation of its target IRF4, a novel transcriptional repressor of MICA.
Discussion: The present study further extend the therapeutic rationale for BET-bromodomain protein inhibition in MM.

P.B.40.19
Hematopoietic development from the Notched point of view

M. Antica1, I. Feliciello1, I. Kardum-Skelin2; 
1Ruđer Bošković Institute, Zagreb, Croatia, 2Klinicki bolnicki centar Merkur, Zagreb, Croatia.

Notch signaling and Ikaros transcription factors are implicated in hematopoietic differentiation. Experiments from genetically manipulated mice show that they have a critical role at 
specific steps of hematopoietic development. However, how developmental regulated changes are reflected in gene expression programs is still not well understood. The aim of this 
work is to analyze regulatory genes in hematopoietic cells and to monitor leukemic cells with impaired development.
Using the monolayer culture system for T cell development in vitro (OP9-DL 1 cell line), we control and change the conditions of culturing leukemic cells either from cell lines or 
leukaemia patients. We examine the influence of Notch and Ikaros family genes, by stimulating or inhibiting their activity and measuring downstream gene expression levels in 
leukemic cells.
Our results indicate that Notch signaling is not only a master switch for T lymphocyte commitment, but is also important for survival of leukemic cells. Whether the downstream 
target genes are part of the HES1 activation pathway has been analyzed in leukemic cell lines and in primary leukemic cells from leukemia patients. We further analyzed whether 
differentiation and survival of these cells depends on proteins from the Ikaros family, Aiolos and Helios, since they maintain the spatial organization of chromosome structure and 
regulate cell commitment. Recognition of their expression pattern might help to understand the mechanisms of leukaemia development. Ikaros and Notch family genes are potential 
targets for factors which might trigger malignant diseases. At the same time they are targets for new and more efficient drugs.
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P.B.40.20
Comparison of PIBF expression in normal peripheral blood cells and malignant haematological cell lines

G. Schilli1, B. Polgár1, G. Berta2; 
1University of Pécs, Department of Medical Microbiology and Immunology, Pécs, Hungary, 2University of Pécs, Department of Medical Biology, Pécs, Hungary.

Introduction: The PIBF (Progesterone Induced Blocking Factor) is identified as a 34kDa immunomediator that plays a key role in the maintenance of pregnancy. PIBF is also expressed 
in tumors and highly proliferating normal cells and its biological function is differ in various cells. The PIBF has a large number of isoforms. Recently we found that in certain 
malignancies the PIBF expression is qualitatively and quantitatively differs from healthy controls, correlates with the genomic instability and the severity of the disease. These 
observations raise the possibility that the dysregulated PIBF expression might play an essential role in oncogenesis. Although the role of secreted PIBF in local immunoregulation is 
well characterized, it is not yet known whether or not PIBF is involved in development of different haematological tumors.
Aim: To examine the PIBF mRNA and protein expression pattern in malignant haematological cell lines and normal cells.
Methods: In our experiments the expression of intracellular PIBF in different cell line was investigated with RT-PCR, Western-Blotting and immunocitochemistry.
Results: All of the tested hematological tumor cell lines expressed PIBF. At mRNA level the dominant PIBF variant was the varA, and at protein level we could detect several PIBF 
isoforms, where the 97kDa and the 66kDa variant were the most robust isoforms. In normal cells PIBF expression significantly altered from the tumors. The immunocitochemical 
analysis revealed different intracellular staining pattern in tumor cells.

P.B.40.22
Sphingosine-1-phosphate receptors are involved in cell migration in T-cell acute lymphoblastic leukemia/lymphoma

C. V. Messias, E. Santana-van-Vliet, J. P. Lemos, V. Cotta-de-Almeida, W. Savino, D. A. Mendes-da-Cruz; 
Oswaldo Cruz Institution, Rio de Janeiro, Brazil.

Introduction: T-cell acute lymphoblastic leukemia and lymphoma (T-LLL) are malignant proliferations of T-cell precursors at different stages of development. As T-LLL lymphoblasts 
present similar characteristics of normal T-cell precursors, molecules involved on the migration of these cells might also be associated with migration and homing of T-LLL blasts. In 
this context, sphingosine-1-phosphate receptor 1 (S1P1) has been described as essential for thymocyte migration and thymic egress. Herein, we evaluated the expression and role of 
S1P1 in T-LLL cell lines in response to sphingosine-1-phophate (S1P).
Material and Methods: We used HPB-ALL, MOLT-4, JURKAT and CEM cell lines. RQ-PCR, migrations assays and western-blot were performed.
Results: Cells expressing low levels of S1P1 mRNA (HPB-ALL) did not migrate towards S1P while cells expressing higher levels of S1P1 (MOLT-4, JURKAT and CEM) migrated. Cell 
migration was directly related to S1P1 expression. S1P induced migration in concentrations up to 100nM and inhibited cell migration at higher concentrations (500-1000nM). When 
S1P1 was blocked by W146 (a specific inhibitor), S1P-induced migration at lower concentrations was reduced. Conversely, S1P higher concentrations induced cell migration when S1P1 
was blocked, suggesting the possible involvement of other S1P receptors. Responding cell lines also expressed S1P3 mRNA but blockage of this receptor did not change migratory 
responses. We also observed that S1P induced ERK and AKT phosphorylation and that activation was mediated by S1P1.
Conclusion: Interactions mediated by S1P/S1P receptors can modulate the migration of T-LLL blasts.
Financial support: Fiocruz; CNPq; Capes; Faperj.

P.B.41 Atherosclerosis and Cardiovascular Diseases

P.B.41.01
B cells are atherogenic in atherosclerosis aggravated following Myocardial Infarction.

T. Kyaw1,2, P. Loveland1,2, P. Kanellakis1, A. Cao1,2, V. Deswaerte1,2, P. Tipping2, B. Toh2, A. Bobik1,3; 
1Baker IDI Heart and Diabetes Institute, Melbourne, Australia, 2Centre for Inflammatory Diseases, Medicine, Monash University, Australia, 3Immnology, Monash University, Australia.

The risk of re-infarction and death following Myocardial infarction (MI) is markedly increased in hyperlipidemic and atherosclerotic patients treated with conventional therapies. 
Recent mouse studies have shown that MI aggravates atherosclerosis and that B cells are activated following MI; but their role in post-MI aggravated atherosclerosis is unknown.
We found that that MI resulted in a 37% increase in aortic atherosclerosis, compared to sham-operated mice, confirming that MI aggravates atherosclerosis. Increased lesion B cells 
by 130% in MI-aggravated atherosclerosis suggest a possible role for atherogenic B cells in MI-aggravated atherosclerosis. B cell depletion in MI mice decreased atherosclerosis lesion 
size by 55% without affecting the extent of MI or cardiac function, compared to MI mice without B cell depletion. The reduced atherosclerosis was accompanied by decreased lipid and 
immune cell accumulation and reduced VCAM-1 and MCP-1 in atherosclerotic lesions. Serum IgG antibodies specific to oxidised lipid were reduced. A trend of decreased inflammatory 
TNF-α, IL-1β and IL-6 mRNA levels was observed.
We then transferred B cells isolated from MI mice into high fat diet-fed mice and found that B cells from MI mice increased lesion size by 48% compared to vehicle control; in contrast, 
non-MI B cells failed to increase atherosclerosis.
We conclude that, B cells are highly atherogenic following MI and contribute to accelerated progression of existing atherosclerosis. Our findings suggest B cell depletion in patients 
with MI as a potential therapeutic strategy to reduce the risk of re-infarction, especially within the first year following the acute event.

P.B.41.02
Migration of peripheral blood mononuclear cells (PBMCs) into human healthy and diseased arteries in vitro

B. Jakic1, C. Krapf2, M. Buszko1, G. Cappellano1, M. Grimm2, G. Wick1; 
1Laboratory of Autoimmunity, Division of Experimental Pathophysiology and Immunology, Biocenter, Medical University Innsbruck, Innsbruck, Austria, 2Department of Cardiac Surgery, 
Medical University Innsbruck, Innsbruck, Austria.

Introduction: Atherosclerosis is a multifactorial autoimmune disease initiated by heat shock protein 60 (HSP60)-reactive T cells. In addition, it is well proven that oxidized low-density 
lipoproteins (oxLDL) play a major role in disease progression. Here, we investigate the migration potential of PBMCs, stimulated polyclonally and with known atherogenic antigens, 
into healthy and diseased human arterial specimens.
Materials and Methods: Blood and arterial specimens were obtained from the same patients. PBMCs were isolated, labeled with CFSE, and subsequently stimulated with anti-CD3/
anti-CD28 antibodies, human HSP60 (hHSP60), mycobacterial HSP65 (mbHSP65), native LDL or oxLDL. Unstimulated cells served as controls. Following 72 hours stimulation, the 
cells were analysed for proliferation on a FACS Calibur and co-incubated with the arterial specimens for 14 hours. Thereafter, the tissues were frozen in OCT, sections were prepared 
and stained with anti-FITC A488 and anti-CD3 A568 antibodies.
Results: T cells stimulated with hHSP60, oxLDL or anti-CD3/anti-CD28 are more prone to migrate into diseased and healthy arteries via the endothelium, compared to cells stimulated 
with mbHSP65 or LDL. In addition, diseased arteries contain more resident T cells compared to healthy specimens.
Conclusions: These data further support the Autoimmune Concept of Atherogenesis(1) that postulates an initiation of the disease by autoreactive T cells specific for HSP60 and/or 
oxLDL.
Acknowledgements: Supported by the Lore and Udo Saldow Donation and Tiroler Wissenschaftfonds (TWF).
(1)G. Wick, B. Jakic, M. Buszko, M.C. Wick & C. Grundtman, The role of heat shock proteins in atherosclerosis, Nature Reviews Cardiology 11, 516-529 (2014)

P.B.41.03
+3142 C>G HLA-G polymorphism as a genetic indicator for acurate cornonary artery disease

N. Kharrat1, R. Abdelhedi2, A. Ben Hassine3, N. Abdelmouleh4, L. Abid5, A. Rebai1, I. Zidi3; 
1Centre de Biotechnologie de Sfax, laboratory of microorganismes and biomolecules route Sidi Mansour, Sfax, Tunisia, 2Centre de Biotechnologie de Sfax, laboratory of microorganismes 
and biomolecules route Sidi Mansour, Tunis, Tunisia, 3Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 4Faculté de 
Médecine de Sfax, Laboratory of Histology, Avenue Majida Bou Leila, Sfax, Tunisia, 5Hospital of Hedi chaker (CHU), Service de cardiologie, Route el Ain Km, Sfax, Tunisia.

Coronary artery disease (CAD) is at the origin of coronary syndrome development that is often associated with disrupted plaque and also partial or complete thrombosis of the related 
artery.
Because of the inflammatory nature of the CAD, we thought that polymorphism of HLA-G, an immunmodulatory molecule, could influence the risk of CAD. We investigated the 
potential association the +3142 C>G HLA-G polymorphism in 89 coronary patients with symptomatic cardiovascular disease compared to 84 healthy volunteer controls. A significant 
association was reported with increased risk for the HLA-G +3142 GG genotype (OR = 2.69 95 % CI = 1.09- 6.32, p = 0.02).
Current finding indicated that the +3142 C>G HLA-G polymorphism can be considered as reliable genetic indicator to identify the risk of developing coronary artery disease. However, 
further studies are recommended to consolidate this role.
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P.B.41.04
An Obligatory Role for B Cells in the Development of Angiotensin II-dependent Hypertension

C. T. Christopher1, C. G. Sobey1,2, M. Lieu1, D. Ferens1, M. Kett3, H. Diep1, H. Kim1, S. M. Krishnan1, E. Salimova4, A. Vinh5, C. Samuel6, P. Tipping7, T. S. Kyaw8, B. Toh7, A. Bobik8; 
1Vascular Biology & Immunopharmacology Group, Department of Pharmacology, Monash University, Melbourne, Australia, 2Department of Surgery, School of Clinical Sciences, Monash 
Medical Centre, Melbourne, Austria, 3Department of Physiology, Monash University, Melbourne, Australia, 4Rosenthal Group, Australian Regenerative Medicine Institute, Monash University, 
Melbourne, Australia, 5Cardiovascular Immunology Lab, Department of Pharmacology, Monash University, Melbourne, Australia, 6Fibrosis Laboratory, Department of Pharmacology, 
Monash University, Melbourne, Australia, 7Centre for Inflammatory Diseases, Department of Medicine, Southern Clinical School, Monash University, Melbourne, Australia, 8Vascular Biology 
& Atherosclerosis Laboratory, Baker IDI Heart and Diabetes Institute, Melbourne, Australia.

Introduction: Clinical hypertension is associated with raised serum IgG levels. However, whether these antibodies are causative agents in the pathogenesis of hypertension remains 
unknown. We investigated whether experimental hypertension is similarly associated with elevated IgG production, and if B cell/antibody deficiency affords protection against 
hypertension and vascular remodeling.
Methods: Hypertension was induced in wild-type and B cell activating factor-receptor deficient (BAFF-R-/-) mice with angiotensin II (0.7 mg/kg/d, s.c., 28 d). Normotensive mice 
received saline. A subset of hypertensive mice received either a B cell-depleting anti-CD20 or control antibody (10 mg/kg, i.v.). Blood pressure was measured by tail-cuff and 
radiotelemetry; aortic stiffening by ultrasound; serum IgG was measured by Luminex Immunoassay; aortic antibodies and collagen were examined via immunohistochemistry and 
qPCR; leukocytes were quantified by flow cytometry.
Results: Hypertension in wild-type mice was associated with accumulation of activated (CD86+) B cells and plasma cells in lymphoid tissues, and elevated serum and aortic IgG levels. 
BAFF-R-/- mice, which lack mature B cells, displayed blunted hypertensive responses to angiotensin II and were protected from angiotensin II-induced increases in aortic macrophage 
and T cell numbers, collagen deposition and aortic stiffening. Importantly, adoptive transfer of wild-type B cells into BAFF-R-/- rescued their sensitivity to the hypertensive actions of 
angiotensin II. Finally, similar to BAFF-R deficiency, antibody-dependent B cell depletion prevented angiotensin II-induced hypertension.
Conclusions: These findings highlight an obligatory role for B cells and IgG antibodies in the pathogenesis of hypertension and suggesting that B cell therapy may represent a novel 
treatment for the condition.

P.B.41.05
Increased glycolytic capacity in CD16+ monocyte subset-derived M2 macrophages is linked to foam cell formation

M. Lee1, A. Murphy1, K. Woollard2, D. Henstridge1, D. Sviridov1, J. Chin-Dusting1; 
1Baker IDI Heart & Diabetes Institute, Melbourne, Australia, 2Imperial College London, London, United Kingdom.

Introduction: Macrophages scavenge lipids during atherogenesis. It remains unclear whether M1-inflammatory or M2-resolving macrophages have differing lipid-handling capacities. 
Evidence suggests that intermediate (CD14+/16+) and non-classical (CD16+), but not classical (CD14+) monocyte subsets, are inflammatory and significantly elevated in patients with 
cardiovascular disease. No studies have investigated whether these specific subsets contribute to foam cell formation. We therefore aimed to determine the lipid-handling phenotype 
of macrophages derived from each of the three human monocyte subsets and to examine the relevance of the findings in the context of atherosclerosis.
Methods: Human PBMCs were isolated from healthy donors and sorted into the three monocyte subsets via FACS, which were then differentiated using M-CSF for 7 days followed by 
24h LPS+IFNγ (M1) and IL-4 (M2) stimulation, and 18h oxLDL incubation. Cell populations were analysed using flow cytometry, RT-PCR and XFe-96 Seahorse bioanalyzer.
Results: We discovered that M2 macrophages from all human monocyte subsets take up oxLDL, whereas M1 macrophages do not. Interestingly, oxLDL-treated M2 macrophages 
derived from CD14+ and CD14+/16+ monocytes show upregulation of ABCA1 mRNA levels which was not observed in macrophages derived from CD16+ monocytes, suggesting 
potential defects in cholesterol efflux capacity. Glycolytic activity was increased in CD16+ subset-derived M2-macrophages when stimulated with oxLDL. This glycolytic phenotype 
was also confirmed ex vivo in CD206+ (M2) macrophages in aortic plaques of Apoe-/- mice.
Conclusions: We provide evidence that CD16+ subset-derived M2 macrophages are responsible for foam cell formation involving glycolytic metabolism. Thus, further exploring 
glycolytic pathways in atherosclerotic macrophage foam cells are warranted.

P.B.41.06
Macrovascular involvement in autoimmune patients in correlation with autoantibodies presence

K. Tziomalos1, I. Gkougkourelas2, A. Sarantopoulos2, K. Tselios2, M. Pantoura2, E. Bekiari2, A. Hatzitolios1, P. Boura2; 
1Ahepa General Hospital, Thessaloniki, Greece, 2Hippokration General Hospital, Thessaloniki, Greece.

Background and objective: Both systemic lupus erythematosus (SLE) and systemic sclerosis (SS) are associated with increased cardiovascular risk. However, there is limited data on 
the prevalence of arterial stiffness and abnormal ankle-brachial index (ABI) in correlation to autoantibodies in these patients.
Patients and methods: We studied 54 patients with SLE (87.0% females, age 53.3±15.5) and 19 female patients with SS (age 55.6±13.2). Arterial stiffness was evaluated by measuring 
pulse wave velocity (PWV < 10 m/sec ULN) and ABI (normal≤ 0.90). The presence of subclinical inflammation was evaluated with erythrocyte sedimentation rate and serum high-
sensitivity C-reactive protein and fibrinogen levels. Antinuclear (ANA) and anti-extractable nuclear antigens (ENA) autoantibodies were measured with ELISA.
Results: In patients with SLE, PWV was > 10 m/sec in 3 patients (5.6%) and the ABI was ≤ 0.90 in 5 patients (9.3%). The PWV correlated with age (r = 0.569, p < 0.001) and with serum 
fibrinogen levels (r = 0.328, p = 0.021) but not with other markers of inflammation. In patients with SS, PWV was > 10 m/sec in 3 patients (15.8%) and the ABI was ≤ 0.90 in 3 patients 
(15.8%). Markers of arterial stiffness and the ABI did not differ between patients with or without ANA and ENA antibodies in both groups.
Conclusions: Arterial stiffness and peripheral arterial disease are common in patients with SS and less so in patients with SLE. Inflammation appears to play a role in the pathogenesis 
of arterial stiffening in patients with SLE but not in SS.

P.B.41.07
A lipid metabolite profile in atherosclerotic plaques associated with increased inflammation and cardiovascular risk

L. Tomas1, H. Björkbacka1, A. Edsfeldt1,2, A. Danielsson1, M. Wigren1, H. Grufman1,2, A. Persson1,2, C. Prehn3, J. Adamski3,4, J. Nilsson1, I. Gonçalves1,2; 
1Department of Clinical Sciences, Lund University, Malmö, Sweden, 2Department of Cardiology, Skåne University Hospital, Malmö, Sweden, 3Institute of Experimental Genetics, Helmholtz 
Zentrum München, German Research Center, Neuherberg, Germany, 4Institute of Experimental Genetics, Life and Food Science Center Weihenstephan, Technische Universität München, 
Freising-Weihenstephan, Germany.

Introduction: Atherosclerosis is characterized by the retention of lipids and chronic inflammation in the vasculature. In the present study we asked whether a certain lipid profile in 
carotid human atherosclerotic plaques is associated with a more inflammatory plaque phenotype and with future cardiovascular events (CE).
Materials and Methods: Carotid plaques (n=159) from patients with and without cerebrovascular symptoms were analyzed for levels of 148 different lipids by electrospray ionization 
tandem mass spectrometry and phenotyped by measuring inflammatory mediators in homogenates and by immunhistochemical staining of sections.
Results: By using 5 different clustering algorithms the lipid composition of each plaque was classified into two major clusters with different lipid profiles. Symptomatic plaques were 
significantly overrepresented in cluster 2 (76%, p<2.7×10-5), whereas cluster 1 contained more asymptomatic plaques (60%, p<2.7×10-5). In addition, cluster 2 was found to harbor more 
vulnerable plaques (high in CD68+/Oil Red O and low in α-actin staining) and more highly inflammatory plaques (high MCP-1/IL-6/IL-1β levels)(73%, p<5.6×10-7 and 73%, p<1.3×10-10 
respectively). In line with this, the levels of several chemokines, including RANTES and MIP1-α/β were significantly higher in cluster 2 plaques. A reduced risk for future CE was found 
for cluster 1 (p<0.032). After adjusting for possible confounders (age, LDL, HDL, smoking, β-blockers, WBC and eGFR) the hazard ratio for future CE was 0.438 (p=0.039). Adjusting for 
Framingham risk factors yielded similar results.
Conclusions: These results indicate that the lipid composition of human atherosclerotic plaques is associated with a pro-inflammatory plaque phenotype and increased risk of future 
CE.

P.B.41.08
Effect of pro-inflammatory cytokines on the generation of CD4+CD28null T cells in patients with myocardial infarction

J. Bullenkamp, I. Chhetri, J. Kaski, I. E. Dumitriu; 
St. George’s University of London, London, United Kingdom.

A subset of CD4+ T cells lacking the co-stimulatory receptor CD28 (CD4+CD28null T cells) is expanded in the circulation of patients with myocardial infarction (MI) and in inflammatory 
disorders such as rheumatoid arthritis (RA). These cells are pro-inflammatory and cytotoxic and a high frequency is associated with recurrent MI and unfavourable prognosis. The 
precise mechanisms involved in CD4+CD28null T cell expansion remain elusive.
Previous studies in RA suggest that the pro-inflammatory cytokine tumour necrosis factor-α (TNF-α) triggers CD28 downregulation on CD4+ T cells. However, these findings were 
generated using cell lines or clones generated by extensive in vitro expansion, which might not accurately reflect the in vivo status of lymphocytes. We therefore tested the effect of 
TNF-α and other cytokines on CD28 expression in primary T cells from MI patients or healthy controls.
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Culture of freshly isolated conventional CD4+CD28+ T cells or peripheral blood mononuclear cells (PBMCs) in the presence of TNF-α for several days did not significantly decrease CD28 
expression on CD4+ T cells. Downregulation of CD28 was only observed in cells undergoing apoptosis in culture. Similarly, CD28 expression remained unaltered following treatment 
with interleukin-6 (IL-6) or interleukin-1β (IL-1β), cytokines that are elevated in sera of MI patients.
Our findings suggest that pro-inflammatory cytokines are unlikely to be responsible for CD4+CD28null T cell expansion in MI. Further investigations are required to understand the 
precise origin of this T cell subset, allowing the development of targeted therapies to prevent its expansion.
This work was funded by the British Heart Foundation.

P.B.41.09
Interleukin-22 pathway in giant cell arteritis

S. Croci1, A. Zerbini1, F. Muratore2, L. Belloni1, F. Ciccia3, L. Boiardi2, E. Simonazzi1, A. Cavazza4, L. Cimino5, A. Moramarco5, A. Rizzo6, M. Parmeggiani1, C. Salvarani2; 
1Unit of Clinical Immunology, Allergy and Advanced Biotechnologies, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy, 2Unit of Rheumatology, Arcispedale Santa Maria Nuova-
IRCCS, Reggio Emilia, Italy, 3Unit of Rheumatology,Dipartimento Biomedico di Medicina Interna e Specialistiche, Università di Palermo, Palermo, Italy, 4Unit of Pathology, Arcispedale Santa 
Maria Nuova-IRCCS, Reggio Emilia, Italy, 5Unit of Ophthalmology, Arcispedale Santa Maria Nuova-IRCCS, Reggio Emilia, Italy, 6Unit of Pathology, Azienda Ospedaliera Ospedali Riuniti Villa 
Sofia-Cervello, Palermo, Italy.

Introduction: Interleukin-22 (IL-22) is produced by immune cells but acts only on non-hematopoietic cells, particularly at the barrier interface. We thus hypothesized that IL-22 
pathway might be deregulated in giant cell arteritis (GCA), an inflammatory vasculitis affecting large and medium-sized arteries.
Materials and Methods: 35 patients subjected to temporal artery biopsy (TAB) at the ASMN for a suspicion of GCA were included in the study. They were divided in two groups after 
histological analysis: GCA patients with TABs showing a transmural immune infiltrate (n=24) and patients with non-inflamed TABs who received a different diagnosis (n=11). Healthy 
subjects were also included for the analyzes in peripheral blood. IL-22 and IL-22R1 expression were determined in TABs by immunohistochemistry. Levels of IL-22 in PBMCs were 
investigated by real-time PCR and in plasma by ELISA.
Results: IL-22 and IL-22R1 were more expressed in inflamed TABs compared to normal TABs. IL-22 was mainly expressed by granulomas and cells of the media layer. IL-22R1 was 
mainly expressed by endothelial cells facing the arterial lumen. Expression of IL-22 mRNA was higher in PBMCs from GCA patients compared to healthy subjects. Similarly, GCA 
patients had an higher concentration of IL-22 in plasma. Levels of IL-22 in plasma positively correlated with IL-22 gene expression in PBMCs and with serum C-reactive protein. 
Ongoing studies with flow cytometry will allow to determine if Th22 lymphocytes are also deregulated in GCA patients.
Conclusions: Increased production of IL-22 might be involved in GCA pathogenesis.
Supported by Fondazione Umberto Veronesi, (Milan, Italy) and ASMN-IRCCS.

P.B.41.10
Role of fractalkine receptor CX3CR1 in excess atherosclerotic inflammation in renal impairment

S. von Vietinghoff, S. Ge, J. Nordlohne, B. Hertel, H. Haller; 
Hannover Medical School, Hannover, Germany.

Background: Reduced kidney function is an important risk factor of aggravated atherosclerosis. Inflammatory leukocytes are attracted to the lesion and regulate lesion growth and 
composition. Fractalkine receptor CX3CR1 is highly expressed on peripheral blood leukocytes, but also resident vascular cells such as smooth muscle cells. This study investigated the 
role of CX3CR1 in atherosclerotic inflammation a mouse model with moderate renal impairment.
Methods: Apolipoprotein E (Apoe-/-) and LDL receptor (LDLr-/-) deficient mice underwent unilateral nephrectomy or sham surgery and were maintained on high-fat diet. Aortic lesion 
size was quantified macroscopically and histologically in the aortic root and leukocyte infiltration determined by confocal microscopy and flow cytometry.
Results: Apoe-/- mice without CX3CR1 were protected from increased aortic atherosclerotic lesion size and macrophage accumulation in renal impairment. LDLr-/- mice were similarly 
protected. Renal impairment increased CX3CR1 expression on aortic leukocytes. Aortic macrophage numbers were significantly decreased in the absence of CX3CR1.
Conclusion: CX3CR1 was instrumental in enhanced atherosclerosis in renal impairment. This effect was beyond the CX3CR1 effect observed in normal renal function suggesting that 
CX3CR1 inhibition should be investigated as a targeted treatment approach in this high-risk group.

P.B.41.11
Atorvastatin suppresses the oxLDL-induced maturation of human dendritic cells and inhibits the subsequent T cell activation

A. Liu, Y. Zhang, J. Sun, J. Frostegård; 
Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden.

Background: Atherosclerosis is an inflammatory disorder, and a major cause of cardiovascular disease. Dendritic cells (DCs) and activated T cells are abundant in the atherosclerotic 
plaques in association with plaque rupture. Low-density lipoprotein (LDL) is an important risk factor, and modified and/or oxidized forms of LDL (oxLDL) can promote inflammation 
and are accumulated in foam cells. Statin (here atorvastatin), HMG-CoA reductase inhibitors are widely used to lower LDL levels, but they also have anti-inflammatory properties. 
Here we focus on the statin effects on human DCs and T cells.
Methods and Results: Human DCs were differentiated from peripheral blood monocytes and stimulated with oxLDL. Naïve T cells were co-cultured with pretreated DCs. The effect 
of atorvastatin was tested on DCs and T cells. Atorvastatin suppressed the maturation of oxLDL-treated DCs showing lower expression of CD80, CD83 and CD86, and repressed their 
production of TNF-α and IL-1β. T cells produced IFN-γ, IL-6 and IL-17 in response to oxLDL-treated DCs. Atorvastatin-treated DCs inhibited Th1 and/or Th17 polarization by down-
regulation of transcriptional factors T-bet, RORγt expression, while induced T regulatory cells with IL-10 production. Mevalonate abrogated the effect of atorvastatin. Experiments on 
T cells derived from carotid atherosclerotic plaques showed the similar results.
Conclusions: We demonstrate that statins suppress oxLDL-induced human dendritic cell maturation and inhibit the consequent T cell activation. Further, atorvastatin promotes an 
anti-inflammatory cell response and induction of T regulatory cells. Our finding shows a novel beneficial immunological effect of statins, especially associated with inflammation and 
plaque rupture-prone lesions.

P.B.41.12
Enhanced suppressive function of regulatory T-cells in patients with myocardial infarction

S. Dinkla, J. Kaski, I. Dumitriu; 
St. George’s University London, London, United Kingdom.

Background- Atherosclerosis is a chronic inflammatory disease and the primary cause of myocardial infarction (MI). Self-tolerance and immune homeostasis are orchestrated by 
naturally occurring regulatory T cells (Tregs). Tregs have been found to have protective effects in experimental atherosclerosis. However, it is unclear whether the suppressive capacity 
of Tregs is altered in patients with MI. Therefore, our aim was to compare the suppressor function of Tregs from patients with MI with Tregs from healthy subjects.
Methods- Patients with acute MI and healthy subjects were enrolled (n=10). CD4+ T cells were enriched from peripheral blood mononuclear cells, followed by positive selection of 
CD4+CD25high Treg. As responder T cells (Tresp) we used CD4+CD25-CD45RO- naïve T cells depleted of CD45RO+ cells by positive selection. Same party suppression and cross-
suppression assays were performed to assess Treg-mediated inhibition of CFSE-labeled Tresp proliferation in the presence of anti-CD3/anti-CD28 antibody-coated beads and IL-2. 
Initial cell purities and Tresp proliferation were assessed by flow cytometry.
Results- We found that Tregs from MI patients were more potent than Tregs from healthy subjects at suppressing the proliferation of both same party and cross-party Tresp. In 
addition, Tresp from MI patients displayed similar sensitivity to Treg-mediated suppression when compared to Tresp from healthy subjects.
Conclusions- Circulating Tregs from MI patients exhibited enhanced suppressive function compared to Tregs from healthy subjects. Tresp from MI patients did not display resistance to 
Treg-mediated suppression. We are currently investigating the mechanism(s) responsible for the enhanced suppressive function of Tregs in MI patients.

P.B.41.13
Deficiency of Siglec-G protects from metabolically-induced inflammation

S. Gruber1,2, T. Hendrikx1,2,3, D. Tsiantoulas1,2, M. Ozsvar-Kozma1,2, L. Göderle1,2, L. Nitschke4, R. Shiri-Sverdlov3, C. J. Binder1,2; 
1CeMM Research Centre for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Department of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 
3Department of Molecular Genetics, School of Nutrition and Translational Research in Metabolism (NUTRIM), Maastricht University, Maastricht, Netherlands, 4Division of Genetics, 
Department of Biology, University of Erlangen–Nuremberg, Erlangen, Germany.

Siglec-G is an inhibitory receptor of BCR signaling in B-1 cells. Siglec-G-deficiency has been shown to result in an expansion of natural IgM antibodies to oxidation-specific epitopes 
(OSE) which are hypothesized to possess anti-inflammatory properties. In order to investigate Siglec-G-deficiency in metabolic inflammation, the effect of total and B cell-specific 
Siglec-G-deficiency was tested in high-cholesterol fed Ldlr-/-Siglec-G-/- and Ldlr-/- mice that were reconstituted with mixed bone-marrow from µMT+wild-type vs. µMT+Siglec-G-/-.
Siglec-G-deficiency resulted in a significant expansion of B-1a cells and a concomitant increase of OSE-specific IgM in high-cholesterol fed Ldlr-/- mice. After 8 weeks of high-
cholesterol diet feeding Ldlr-/- mice developed increased serum amyloid A levels in plasma indicating systemic inflammation, which was attenuated in Ldlr-/-Siglec-G-/-mice. Analyses 
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of atherosclerosis revealed a profound reduction of lesion size as well as a more stable lesion phenotype in Ldlr-/-Siglec-G-/- mice compared to controls. Furthermore, selective Siglec-
G-deficiency on B cells also resulted in a reduction of atherosclerotic lesion size indicating that Siglec-G-deficiency on B cells is responsible for the protective effects. Moreover, 
both Siglec-G-deficiency and Siglec-G-deficiency on B cells reduced infiltration of neutrophils and macrophages in the liver, suggesting a protective effect in diet-induced hepatic 
inflammation. Because increased IgM in Siglec-G-/- mice are hypothesized to neutralize the pro-inflammatory properties of OSE, we intra-peritoneally injected OxLDL to induce sterile 
peritonitis. Siglec-G-/- mice exhibited significantly reduced neutrophil recruitment into the peritoneal cavity 2hrs after oxLDL administration compared to controls.
Thus, Siglec-G-deficiency protects from OxLDL-induced inflammation and from metabolically-induced inflammatory diseases, such as atherosclerosis and liver inflammation.

P.B.41.14
Biomarkers in human atherosclerosis: serum IL-33 as a marker of plaque stability

B. Ljujic1, M. Stankovic1,2, I. Tanaskovic1, S. L. Mitrovic3, N. Pejnovic1, N. Arsenijevic1, M. L. Lukic1; 
1Center for Molecular Medicine, Faculty of Medical Sciences,University of Kragujevac, Kragujevac, Serbia, 2Surgical clinic, Clinical center Kragujevac, Kragujevac, Serbia, 3Department of 
Pathology, Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia.

Introduction: IL-33 by promoting Th2-type immune response and through inhibition of foam cell formation exerts atheroprotective effects in mouse models of atherosclerosis. 
However, the role of IL-33 in human atherosclerosis remains unclear.
Patients and methods: 200 patients who had undergone carotid endarterectomy (CEA) and 55 control subjects were enrolled in this study. Serum samples were analyzed for the levels 
of IL-33. Expression of IL-33 in carotid atherosclerotic plaques was quantified by immunohistochemistry. Color Doppler scan and MDCT arteriography were performed for evaluation of 
the degree of carotid artery stenosis. Patients were divided in five groups based on histological evaluation of plaques (stable, vulnerable, fibroatheromatous, atheroma and fibroma) 
and degrees of carotid artery stenosis (less or more than 70%).
Results: Serum IL-33 levels were significantly higher in patients with CEA compared to controls (274.8±66.1 vs. 84.3±25.5 pg/ml, p=0.03). Higher serum IL-33 levels were detected 
in patients with lower vs. higher carotid artery stenosis (534.8±305.9 vs. 254.9±67.9 pg/ml, p=0.04); stable vs. vulnerable plaques (341.6±96.4 vs. 142.5±57.6 pg/ml, p=0.04); 
fibroatheromatous plaques vs. patients with atheroma and fibroma (487.9±162.0 vs. 23.7±7.6 and vs. 186.1±74.6 pg/ml, both p=0.04). CEA patients without neurosymptoms had 
higher serum IL-33 levels compared to other patients (373.4±68.8 vs. 192.2±68.8 pg/ml, p=0.04).
Conclusion: Patients with carotid artery stenosis have increased serum IL-33 levels. IL-33 in sera shows its highest correspondence in groups of patients with lower carotid artery 
stenosis and in those with stable and fibroatheromatous plaques. These findings suggest the protective role of IL-33 in patients with carotid artery stenosis.

P.B.41.15
Advanced atherosclerosis is associated with systemic and end-organ inflammation, and vascular dysfunction but not hypertension in mice

Q. N. Dinh, S. Chrissobolis, H. Diep, C. T. Chan, D. Ferens, G. R. Drummond, C. G. Sobey; 
Monash University, Melbourne, Australia.

Introduction: Evidence suggests that hypertension involves underlying inflammation, however whether atherosclerosis - a chronic inflammatory condition - can cause hypertension is 
unknown. We tested whether blood pressure (BP) is higher in high-fat fed ApoE-/- vs chow-fed wild-type (WT) mice, and whether advanced atherosclerosis is associated with systemic 
and end-organ inflammation.
Methods: Male ApoE-/- and WT mice were placed on high fat and chow diets, respectively, from 5-56 weeks. To clarify the effects of ageing alone, findings from the aged WT mice 
were compared with those from young chow-fed WT mice (8-12 week old). We measured systolic BP, plasma cytokine levels, mRNA expression of inflammatory markers, vascular 
superoxide and endothelial function.
Results: There was no difference in BP of aged ApoE-/- (104.2 ± 2.9 mmHg) vs age-matched WT mice (113.2 ± 1.3 mmHg) (n=13-18, P>0.05). However, plasma IL-6, TNF-α and IFN-γ 
were elevated in ApoE-/- vs age-matched WT, as was brain expression of IL-1β, IL-6, TNF-α, IFN-γ, TGFβ1, CCR2, CCL2, CCL7, CCL8, CCL12 and IL-10, and aortic expression of IL-6, 
CCR2, CCL8 and CCL12. Ageing, but not atherosclerosis, increased renal expression of IL-1β, IL-6, TNF-α, CCR2, CCL2, CCL7, CCL8, CCL12 and Foxp3, and aortic expression of CCL2, 
IL-10 and Foxp3. In ApoE-/- aorta, superoxide production was 3.9-fold greater than in WT, and endothelium-dependent vasorelaxation were markedly reduced. Ageing had no effect 
on BP, systemic inflammation or endothelial function.
Conclusions: Despite the systemic and end-organ inflammation, oxidative stress and endothelial dysfunction, advanced atherosclerosis does not result in elevated BP.

P.B.41.16
N-Acetylcysteine protects against cardiac oxidative stress and mitochondrial dysfunction induced by isoproterenol

M. Izem, B. Djerdjouri; 
University of Sciences and Technology Houari Boumediene (USTHB), Bab Ezzouar Alger., Algeria.

Introduction: Mechanisms of catecholamine dependant cardiotoxicity are not fully understood. However, a cross talk between the auto oxidation of catecholamines, phagocytes, and 
mitochondria leads to an oxidative stress with structural and functional myocardium alterations. The protective effects of N-acetylcysteine (NAC) on mitochondrial oxidative stress in 
isoproterenol induced myocardial infarcted rats were investigated.
Materials and Methods: Male Wistar rats received subcutaneous injection of 100 mg /kg/day isoproterenol (ISO) for two consecutive days with or without pretreatment with 150 mg/
kg/day N-acetylcysteine. Cardiac tissues were processed to biochemical and histological analyzes 24 hours following the last injection, Oxidative stress and swelling were assessed in 
isolated mitochondria.
Results: Isoproterenol induced microscopic damage characterized by necrotic area associated with interstitial edema, leukocyte infiltration and apoptosis. It’s also induced 
mitochondrial dysfunction resulting in impaired oxidative capacity and mitochondrial permeability. The toxicity of ISO results in a redox imbalance. The myeloperoxidase activity and 
malondialdehyde level are increased. By contrast, the rates of the antioxidant system markers, GSH and catalase activity are depleted. NAC markedly reduced cell damage, oxidative 
stress and apoptosis induced by ISO treatment. At the mitochondrial level, NAC protected respiration and reduced swelling.
Discussion/conclusion: Restoration of cellular normalcy accredits the cytoprotective role of NAC, as NAC possessed protective effects on mitochondria, which is a crucial element 
involved in both triggering and mediating the cardioprotective responses in myocardial cells. Our study may have significant impact on myocardial infarcted patients. A diet 
containing NAC would be beneficial to infarcted heart.

P.B.41.17
Pharmacological inhibition of IL-1β signalling reduces systolic blood pressure and expression of inflammatory markers in renal and vascular tissue in 1K/DOCA/salt induced 
hypertension in mice

Y. Ling1, S. M. Krishnan1, C. T. Chan1, A. Mansell2, C. G. Sobey1, G. R. Drummond1; 
1Monash University, Melbourne, Australia, 2Monash Institute of Medical Research – Prince Henry’s Institute, Melbourne, Australia.

Introduction: Clinical hypertension is associated with elevated circulating levels of the pro-inflammatory cytokine IL-1β. However, whether IL-1β contributes to elevated blood 
pressure (BP) and renal and vascular inflammation is unknown. Here we investigated the anti-hypertensive and anti-inflammatory effects of the clinically-utilized IL-1 receptor 
antagonist, anakinra, in a mouse model of hypertension.
Methods: Hypertension was induced in C57BL/6 mice by uninephrectomy, treatment with deoxycorticosterone (2.4 mg/d, s.c.) and replacement of drinking water with saline (1K/
DOCA/salt). Control mice were uninephrectomised and received a placebo pellet. 10 days post-surgery, mice commenced treatment with anakinra (75 mg/kg/d, i.p.) or vehicle (0.9% 
saline, i.p.) for 11 days prior to being killed. Systolic BP was measured via tail cuff and organs were harvested for real-time PCR and flow cytometric analysis to measure expression of 
inflammatory markers and immune cell infiltration, respectively. Renal fibrosis was determined by Picrosirius red staining.
Results: By 10 days post-surgery, 1K/DOCA/salt-treated mice displayed markedly elevated systolic BP (148.3±2.4 mmHg) compared to control mice (121.7±2.7 mmHg; n=18, P<0.001). 
Anakinra decreased BP in 1K/DOCA/salt-treated mice by up to 20 mmHg (n=16, P<0.05). Real-time PCR showed that anakinra reduced renal and vascular expression of ICAM-1, 
VCAM-1, CCL5, and CCL2 (n=7-8, P<0.05) in 1K/DOCA/salt-treated mice. Anakinra also reduced 1K/DOCA/salt-induced increases in collagen deposition in the kidney by ~65% (n=6, 
P<0.01) and tended to limit immune cell infiltration by ~20% (n=-7-8, P>0.05).
Conclusion: Anakinra reduces renal and vascular inflammation and BP in mice with 1K/DOCA/salt-induced hypertension highlighting the IL-1β pathway as a potential target for future 
therapies.

P.B.41.18
IL-25 has a protective role in experimental atherosclerosis via type 2 immune responses

P. T. Mantani1, P. Dunér1, E. Bengtsson1, A. N. McKenzie2, J. Nilsson1, H. Björkbacka1, G. Nordin Fredrikson1; 
1Department of Clinical Sciences, Skåne University Hospital Malmö, Lund University, Malmö, Sweden, 2MRC Laboratory of Molecular Biology, Cambridge, United Kingdom.

IL-25 has been implicated in type 2-immunity through the induction of innate lymphoid type 2 cells (ILC2s). The aim of this study was the investigation of the role of IL-25 in 
atherosclerosis.



513Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ed

ne
sd

ay

One week treatment of atherosclerosis-prone apolipoprotein E deficient (apoE-/-) mice with recombinant mouse (rm) IL-25 robustly expanded ILC2s in the spleen which was 
accompanied by increased levels of splenic B1a cells, anti-phosphorylcholine (PC) natural IgM antibodies in plasma and increased levels of IL-5 (plasma, spleen). With the use of 
the apoE/Rag-1 deficient and IL-5 deficient mouse models we identified ILC2s as the main source of IL-5 which was crucial for the generation of the atheroprotective anti-PC IgM 
antibodies from B1a cells. Additionally, transfer of ILC2s to apoE-/- mice was accompanied by increased levels of B1a cells in the spleen further supporting a link between these two cell 
types. Administration of IL-25 for 4 weeks in apoE-/- mice reduced atherosclerosis in the aorta both during initiation and progression of the disease. In support of this, genetic deletion 
of the cytokine in apoE-/- mice (apoE-/-IL25-/-) resulted in increased aortic atherosclerosis and an inflammatory profile characterized by lower levels of ILC2s in the spleen and increased 
levels of T helper 1 cells.
Conclusively, IL-25 has a protective role in atherosclerosis through ILC2 expansion, increased IL-5 secretion, B1a expansion and natural anti-PC IgM generation. Genetic deletion of 
IL-25 in apoE-/- mice results in exacerbated disease and a shift of the immunological balance towards Th1 immune responses.

P.B.41.19
Leukocyte overexpression of intracellular NAMPT attenuates atherosclerosis by regulating PPARγ-dependent monocyte differentiation and function

B. Bermudez1, T. Dahl2, I. Medina3, P. Aukrust4, B. Halvorsen4, E. A. Biessen3; 
1Sevilla University, Sevilla, Spain, 2Oslo University, Oslo, Norway, 3Maastricht University, Maastricht, Netherlands, 4Oslo University Hospital, Oslo, Norway.

Background: Besides its presumed proinflammatory cytokine function, NAMPT and in particular, intracellular NAMPT (iNAMPT) is a rate-limiting enzyme in the NAD+/NADH 
biosynthesis salvage pathway. Regulating apoptosis, oxidative stress, and inflammation regulation, it has been implicated in cardiovascular diseases as well. To avoid interference by 
extracellular NAMPT, we here studied the specific impact of intracellular NAMPT in atherosclerosis.
Methods and Results: LDLr−/− mice with mild hematopoietic intracellular human NAMPT overexpression (iNAMPThi) showed attenuated plaque burden with clear features of lesion 
stabilization such as reduced apoptotic cell and macrophage contents and diminished necrotic core formation. While plasma NAD and NAMPT levels were unchanged, iNAMPThi 
chimeric mice had reduced circulating monocytes, which were Ly6Clo skewed. The latter was attributable to impaired monocyte stromal egress and extravasation, probably due 
to PPARγ dependent quenching of BMDM CCR2 expression and migratory capacity. Importantly, the iNAMPThi phenotype was completely reverted by treatment of mice with the 
NAMPT inhibitor FK866. BMDMs from iNAMPThi chimera featured alternatively activated macrophage polarization, which was dependent on proper PPARγ and SIRT-1 function. 
Recombinant extracellular NAMPT (eNAMPT) was unable to iterate any of these in vitro effects, indicative of functional divergence. Finally iNAMPT and PPARγ showed a strong 
correlation in atherosclerotic but not healthy arteries, hinting to a relevance of iNAMPT/ PPARγ pathway in human carotid atherosclerosis.
Conclusions: This study highlights the functional dichotomy of intra- versus extracellular NAMPT, and unveils a critical role for the iNAMPT-PPARγ axis in atherosclerosis.

P.B.41.20
The role of complement properdin in fatty liver disease

R. Kheder; 
University of Leicester, Leicester, United Kingdom.

Introduction: fatty liver is the accumulation of fat in hepatocytes which can lead to the development of Non-alcoholic fatty liver disease (NAFLD). Accumulation of lipids may lead 
to inflammation; this is called non-alcoholic steatohepatitis (NASH). A histopathological study of non-alcoholic steatohepatitis liver specimen showed myeloperoxidase positive 
neutrophils around steatotic hepatocytes and colocalised properdin and C3c, contrasting very clearly with healthy liver. C3 activation fragments were detected in histopathological 
analysis of non-alcoholic fatty liver disease, a pre-form of NASH. This study investigates the role of properdin in diet induced obesity and liver disease by comparing properdin 
deficient and wild type mice on a LDLR-/- / LDLR+/+ background. Material method: LDLR-/-, LDLR+/+ properdin deficient and wild type mice. A Western diet (high fat diet) formulation 
led to the development steatosis (10-12 weeks) in the experimental animals with variation in severity and variable inflammation. Body weight, fat pat weight were measured, liver 
histology, liver qPCR (TNF-a, strebp-1c, TLR4) Elisa (serum insulin Adiponectin, MDA, IL-6) and enzymatic reaction for liver function tests and endotoxin measurement. Result: 
High fat diet led to the fatty liver, the increase of body weight, insulin resistance, MDA, liver function tests and IL-6. In properdin wild type mice highly endotoxin was measured. 
Conclusion: High fat diet led to the development NAFLD and insulin resistance, properdin wild type mice caused the increase of endotoxin clearance in compared to properdin knock 
out mice. The role of properdin in weight, fat pad weight is under investigation.

P.B.41.21
Contribution of CD16-expressing monocytes to the pathophysiology of patients with MetS

I. Sánchez-Vera1, M. C. Sádaba1, C. García de Durango1, R. Ortiz2, F. Vidal-Vanaclocha1, J. F. Varona3; 
1Universidad San Pablo CEU, Madrid, Spain, 2Hospital de Madrid, Madrid, Spain, 3Hospital de Madrid. Universidad San Pablo CEU, Madrid, Spain.

Introduction: Chronic inflammatory and cardiovascular diseases are associated to monocyte subpopulation changes. While metabolic syndrome (MetS) has been associated with 
insulin resistance, low-grade chronic inflammation and cardiovascular risk factors, little information exists on the occurrence of pathogenic monocyte subsets in these patients. 
Herein we studied monocyte subpopulations in early stage MetS patients and their correlations with relevant pathophysiological parameters such as circulating lipids, blood pressure, 
glucose, and carotid intima-media thickness.
Material and methods: Peripheral blood mononuclear cells were collected from 20 patients with MetS. Monocyte subsets were determined with anti-human CD14/CD16/CD56/CD45 
antibodies using flow-cytometry. Clinical characteristics and a panel of seric cytokines (Multiplex-Luminex) were also determined.
Results: MetS patients with highest percentages of CD16+ monocytes had higher concentrations of circulating IL-8 (13.35±11.10 pg/ml vs 6.27±2.33 pg/ml; p=0.038) and VEGF 
(53.74±37.58 pg/ml vs 24.18± 10.8 pg/ml; p=0,015) than patients with higher percentage of CD16- subsets. However, patients with hypertriglyceridemia had the highest percentage 
of CD14+/CD16- monocytes (41.45% vs 21.15%; p=0,05) and there was a negative correlation between triglyceride level and CD14+/CD16+ (r=-0.435; p=0.05). Finally, there was no 
association between any monocyte subset and abdominal obesity, hypertension, altered glucose, HDL or carotid intima-media thickness.
Conclusions: CD16-expressing monocytes significantly increased in early stage MetS patients, which is consistent with the concomitant increase of proinflammatory IL-8 and VEGF 
level. In contrast, non-CD16-expressing monocytes occurred in patients with hypertriglyceridemia. These results suggest the pathogenic contribution of CD16-expressing monocytes 
to the pathophysiology of patients with MetS.

P.B.42 Immunity to Virus Infection - Part 3

P.B.42.01
Titers of anti-CMV antibodies reflect intensity and frequency of virus reactivations

I. E. Maria, M. A. Moro García, M. E. Álvarez-Argüelles, M. L. Suárez Fernández, M. Rodríguez García, R. Alonso Arias; 
Hospital Central De Asturias, Oviedo-Asturias, Spain.

Introduction: Cytomegalovirus infection exerts an enormous impact on human immunity. Titers of anti-CMV antibodies, and not only CMV seropositivity, are related to differentiation 
status of T-lymphocytes. The relationship between antibodies and the evolution of the infection has been poorly understood, but anti-CMV antibodies may be indicative of virus 
reactivations.
Materials and Methods: We quantified levels of anti-CMV antibodies in 42 CMV-seropositive patients immediately before kidney transplantation and after a mean time of 315 ± 134.5 
days. CMV-DNA quantification was performed a mean of 22.4 ± 10.25 times, and 26 patients suffered virus reactivations (VR). To evaluate together number, duration and intensity of 
reactivations we represented the follow-up time in front of the number of CMV-DNA copies for each patient and we calculated the area under the curve (CMV-area).
Results: Levels of anti-CMV antibodies in those individuals without virus reactivations (WVR) reduced significantly during the follow-up, with means of 1,208 ± 437 VIRO units (VU)/ml 
at initial time and 1,074 ± 450 VU/mL at final time (p=0,014, Student´s paired T test). On the contrary, antibody levels increased significantly in VR patients, 1,174 ± 498VU/mL vs 1,432 
± 495 VU/mL, (p=0.001 Student´s paired T test). Variations between the two studies were also significantly different when both groups were compared with each other. In VR patients 
variations in the levels of anti-CMV antibodies showed a significant positive correlation with the CMV-area (Spaerman correlation, p=0.001, rho=0.485)
Conclusions: Titers of anti-CMV antibodies increase with virus reactivations and are directly related to intensity of the infection.

P.B.42.02
Altered immune defense against human cytomegalovirus in APECED

I. Hetemäki1, K. Hedman2,3, H. Jarva1,3, T. P. Arstila1; 
1Department of Immunology, University of Helsinki, Helsinki, Finland, 2Department of Virology, University of Helsinki, Helsinki, Finland, 3Helsinki University Central Hospital, Helsinki, 
Finland.

Background: APECED is a rare inherited autoimmune disease which is characterized by autoimmune polyendocrinopathy, chronic candidiasis and ectodermal dystrophy. APECED 
patients exhibit among other immunological abnormalities disturbance of cytotoxic CD8+ T cell homeostasis with increased effector phenotype and perforin expression on the 
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cells. This CD8+ T cell phenotype is remarkably similar to the one seen in patients with cytomegalovirus (CMV) infection. Taking into consideration that immune responses against 
commensal bacteria are aberrant in APECED we set out to discover whether immunity against CMV virus might also be altered.
Materials and methods: Plasma samples of 13 APECED patients and 44 healthy controls were tested for antibodies against cytomegalovirus (CMV) by VIDAS. An EliSPOT analysis was 
performed for part of the study population to characterize theT cell responses against CMV.
Results: The great majority of APECED patients was seropositive for CMV (92% vs 61% of healthy controls, Pearson chi-square p=0.05). Moreover the antibody levels of APECED 
patients who tested seropositive for CMV were significantly higher compared to controls (111 vs. 64, Mann-Whitney U p=0.04). In contrast, T cell responses against CMV were 
markedly diminished in patients (number of spots in EliSPOT, 146 vs. 303, Mann-Whitney U p= 0.004, n=8+14).
Discussion: APECED patients have higher seroprevalence of CMV antibodies and a shift from the cell-mediated immunity to the antibody-dependent defense is observed against 
CMV. Neutralizing antibodies against type 1 interferons are a hallmark of APECED and we are currenty investigating if this might be the cause behind the disturbed viral immunity.

P.B.42.03
Qualitative and quantitative analysis of bronchus-associated lymphoid tissue (BALT) formation on whole lung lobes by light-sheet microscopy

D. Mzinza, H. Fleige, R. Förster; 
Institute of Immunology, Hannover Medical School, Hannover, Germany.

BALT represents a major component of the larger network of mucosa-associated lymphoid tissue, which contributes to initiation and maintenance of protective immunity. To 
investigate its development and organization, histological examination of representative lung sections has been mainly used. However, applying this method does not allow to 
qualitatively and quantitatively assessing BALT formation.
Therefore, we have established a high resolution laser scanning light-sheet microscopy method for visualization and quantification of BALT in the entire lung, in three dimensions 
(3D). To this end, lungs of BALT-bearing mice were stained with B and T cell-specific antibodies. BALT formation was assessed in CCR7-deficient mice, which spontaneously develop 
BALT, or C57BL/6 mice in which it was induced by intranasal application of modified vaccinia virus Ankara. For 3D imaging, lung lobes were dehydrated and optically cleared by 
treatment in organic solvents, and imaged using light-sheet laser scanning UltraMicroscope. 3D reconstruction and BALT quantification was done with Imaris software.
Our results reveal visualization of BALT in both experimental setups following antibody staining while BALT could not be detected in untreated C57BL/6 mice demonstrating the 
methods specificity. Furthermore, in 3D reconstructed images, the amount of BALT per lung lobe was determined by measuring the total volume of BALT relative to whole lung lobes. 
Quantitative analysis of BALT either by histological examination of serial sections or light sheet microcopy revealed a strong correlation of both methods.
Thus, along with histological examination this novel imaging protocol will provide fundamentally new insights in understanding the development and organization of BALT.

P.B.42.04
Monitoring of BKV-specific T-cell responses before and after kidney transplantation

E. Mutlu1,2, S. Koksoy1,2, D. Mutlu3, V. Yılmaz4,2, H. Kocak4,2, A. Dinckan5,2, G. Suleymanlar4,2, M. Gultekin1; 
1Department of Medical Microbiology, Division of Immunology, Akdeniz University School of Medicine, Antalya, Turkey, 2Transplantation Institute, Akdeniz University Medical Faculty, 
Antalya, Turkey, 3Department of Medical Microbiology, Akdeniz University School of Medicine, Antalya, Turkey, 4Department of Internal Medicine, Division of Nephrology, Akdeniz University 
School of Medicine, Antalya, Turkey, 5Department of General Surgery, Akdeniz University School of Medicine, Antalya, Turkey.

Introduction: BK virus (BKV) is the main infectious cause of renal allograft dysfunction. Recent studies showed an inverse correlation between BKV-specific T-cell responses and viral 
load. In this study, we aimed to determine whether pre-transplant response can be used for prediction of BKV reactivation and BKV nephropathy (BKVN).
Methods: BKV-specific T-cell responses of 31 kidney recipients were measured by an IFN-γ-enzyme-linked-immunospot (ELISPOT) method using mixture of peptides, at day 0 and +1, 
+3, +6 months posttransplant. Additionally, seven other reactivation patients as another group were also analyzed. BKV viral loads in plasma were measured by real-time polymerase 
chain reaction (PCR).
Results: All but one patient and all of the controls had detectable T-cell responses. Reactivation occured in 8 out of 31 patients. There was no significant association between 
pretransplant BKV-specific T-cell responses and BKV reactivation. Four of the additional group of reactivation patients showed negative correlation between BKV-DNA levels and 
BKV-specific T-cell responses (p<0.05) and had no BKVN, while one of them was not able to mount a similar T-cell response to viral reactivation and succumbed to BKVN, despite 
immunosuppressive reduction.
Conclusion: Although our results suggest that pre-transplant measurement of BKV-specific T-cell response may not be necessary, post-transplant monitoring, particularly during 
reactivation, may be helpful in the management of the infection.
This work was supported by “The Scientific Research Projects Coordination Unit of Akdeniz
University”. Project number: 2013.04.0103.002 and Ministry of Development Project number:
2010.DP.0120.0150

P.B.42.05
Identification of CD4 T cell epitope in hemagglutinin stalk of pandemic H1N1 virus and characterization of its antigen-driven T-cell repertoire

I. Lu, S. Farinelle, W. J. Faison, A. Sausy, C. P. Muller; 
Department of Immunology, Luxembourg Institute of Health, Esch-sur-Alzette, Luxembourg.

Introduction: The stalk region of the influenza virus hemagglutinin (HA) is relatively well conserved when comparing to the globular head domain of HA, which makes it a potential 
target for the universal vaccine against influenza. However, studies have not yet determined the role of CD4 T cells in mediating HA stalk-specific immune responses.
Method: Using a panel of overlapping peptides from HA stalk protein in ELISPOT assay, a stalk-specific CD4 T cell epitope was identified in a murine model with sub-lethal infection of 
influenza. Analysis of the degranulation marker CD107a and cytokine production (IFN-γ, TNF-α, IL-2) of CD4 T cells in response to stimulation with the identified epitope were assessed 
by flow cytometry. Mice were challenged by intranasal administration with 5X MLD50 of H1N1 virus to test the protection by HA stalk-specific CD4 T cells in vivo. Next generation 
sequencing was further used to investigate the CD4 T cell repertoire signatures.
Results: A mouse CD4 T cell epitope encompasses residues HA2113-131 form the HA stalk domain was identified. In response to stimulation with this epitope, splenocytes derived 
from H1N1-infected mice showed a more functional profile as detected by cytokine production and degranulation. Moreover, mice vaccinated with peptides targeting this CD4 T cell 
epitope exhibit profound shifts in epitope immunodominance in the TCR repertoire and resulted in better survival following influenza virus challenge.
Conclusions: Our data have shown the importance of HA stalk-specific CD4 T cells in the host immune response against influenza infection.

P.B.42.06
IL-7 in-vitro treatment recovers HCV-specific CTL reactivity in chronic HCV infection through 4-1BB/TRAF1 co-stimulatory pathway restoration

E. Moreno-Cubero1,2, D. Subirá3, E. Sanz-de-Villalobos1, J. Míquel1, A. Lázaro4, R. Borobia1, A. González-Praetorius5, T. Parra-Cid6, J. R. Larrubia1,7; 
1Translational Hepatology Unit. Guadalajara University Hospital, Guadalajara, Spain, 2Department of Biology of Systems. University of Alcalá, Madrid, Spain, 3Hematology Service. 
Guadalajara University Hospital, Guadalajara, Spain, 4Hospital Pharmacy Service. Guadalajara University Hospital, Guadalajara, Spain, 5Microbiology Service. Guadalajara University 
Hospital, Guadalajara, Spain, 6Clinical Analysis Service. Guadalajara University Hospital, Guadalajara, Spain, 7Department of Medicine and Medical Specialities. University of Alcalá, 
Madrid, Spain.

Introduction: During chronic HCV infection (CHC), HCV-specific CTL reactivity is weakened and featured by an impaired co-stimulation. The CD137/CD137L pathway is involved in this 
process and TRAF1 is one of its signal transducer. The purpose of this study was to analyse the role of TRAF1 on HCV-specific CTL response during CHC.
Methodology: Isolated peripheral blood mononuclear cells (PBMC) from 11 resolved HCV infection (RI) and 13 CHC HLA-A2+ patients were obtained and analysed by flow cytometry. 
CMV-specific CTLs from the same patients were used as internal controls. HCV and CMV-specific CTLs were stained with labelled HLA-A2+/epitope multimeric complexes plus CD3/
CD8 mAb. After specific stimulation, TRAF1/CD107a/Bim/Mcl-1 expression and γ-IFN production were checked. Directly ex-vivo, PD-1/CD127 phenotype was also tested. After specific 
in-vitro challenge with different treatments, the HCV and CMV-specific CTL proliferation ability, TRAF1/CD107a expression and γ-IFN production were evaluated.
Results: HCV-specific CTLs showed lower expansion ability, γ-IFN production and CD107a expression in CHC than in RI and in CMV-specific CTLs. HCV-specific CTLs displayed TRAF1low 
phenotype in CHC, but TRAF1high in RI and in CMV-specific CTLs. Mcl-1low, Bimlow, CD127low, PD-1high phenotype characterized TRAF1low-expressing HCV-specific CTLs. Short-term IL-7 
in-vitro treatment up-regulated TRAF1 expression on HCV-specific CTLs. IL-7/CD137L in-vitro treatment enhanced HCV-specific CTL reactivity in CHC, while IL-7 or CD137L treatment 
alone had a lower/null effect.
Conclusions: During CHC, HCV-specific CTL response is impaired and featured by TRAF1low expression, linked to an exhausted and pro-apototic phenotype. IL-7/CD137L in-vitro 
treatment enhances HCV-specific CTL reactivity through TRAF1 up-regulation.
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P.B.42.07
Monitoring the Cytomegalovirus-specific cellular immunity in lung transplant recipients: A comparative analysis of two assay systems

H. Striebinger1, N. Kneidinger2, K. Böckl3, S. Barabas3, C. Neurohr2, H. Nitschko1, G. Jäger1; 
1Max von Pettenkofer-Institut, Ludwig-Maximilians-Universität München, München, Germany, 2Department of Internal Medicine V, Ludwig-Maximilians-Universität München, München, 
Germany, 3Lophius Biosciences GmbH, Regensburg, Germany.

Monitoring the cellular immunity for Cytomegalovirus (CMV) in lung transplant recipients is a promising tool to support prevention strategies for posttransplant CMV-infection or 
reactivation. Commercially available in vitro test systems differ in their capacity to stimulate subpopulations of T-lymphocytes. We compared two assays for CMV-immune monitoring 
regarding their clinical practicability and significance.
Blood samples of 30 lung transplant recipients (LuTRs) were examined before transplantation and over a period of six months afterwards with T-Track® CMV (Lophius Biosciences 
GmbH, Regensburg) and QuantiFERON®-CMV (Cellestis GmbH, Darmstadt). The T-Track® CMV is based on ELISpot-technology, allowing quantification of interferon-gamma (IFN-γ) 
secreting CD4+ and CD8+ T-cells after specific stimulation. Contrarily, the QuantiFERON®-CMV assay is restricted to detection of IFNγ secreted by CD8+ T-lymphocytes with ELISA. 
The data are evaluated in the context of viral load in plasma determined by qPCR.
Both approaches exhibit certain advantages and limitations. Early during immune suppressive therapy QuantiFERON®-CMV often generates indeterminate results as depletion of 
T-cells is not taken into account. Although a comparatively large volume of blood is required, T-Track® CMV circumvents this drawback. In addition, T-Track® CMV reaches a higher 
sensitivity prior to LuTx and after onset of immunosuppression. Individual patient data suggest that CMV-specific cellular immunity could serve as indicator for save removal of 
antiviral prophylaxis in high risk patients or to determine the time-point of safe withdrawal of antiviral therapy in intermediate-risk patients.
Determination of CMV-specific cellular immunity may help to gain important information helping to adjust antiviral therapy in lung transplant patients.

P.B.42.08
Coordinated expansion of both memory T- and NK-cells in response to CMV in human

C. Bayard1, H. Lepetitcorps1, A. Roux1, M. Larsen1, S. Fastenackels1, A. Marchant2, J. Boddaert3, F. Bajolle4, V. Appay1, D. Sauce1; 
1INSERM U1135, Cimi-Paris, Paris, France, 2Institute for Medical Immunology, Charleroi, Belgium, 3APHP, Service de Gériatrie, Paris, France, 4Hôpital Necker-Enfants malades, Paris, France.

Introduction: NK cells are key players in the fight against persistent viruses. Human cytomegalovirus (HCMV) infection is associated with the presence of a population of CD16+ 
CD56dim NKG2C+ NK cells in both acutely and latently infected individuals. We aimed at studying the nature of these terminally differentiated NK cells in different cohorts of healthy 
individuals infected or not with HCMV.
Method: Multiparametric flow cytometry analysis have been performed on PBMC from healthy donors stratified by age, from thymectomized individuals, from pregnant women 
suffering from primary CMV infection and from lung-transplanted patients. Both NK and T-cell phenoypes as well as functional capacities were determined and stratified according to 
age and/or CMV event.
Results: Our study reveals that: (a) NKG2C+ CD57+ NK cells expand in the context of both aging and HCMV infection (following HCMV primary infection or HCMV reactivation in 
human). (b) Latent HCMV infection (without replication) is sufficient for NKG2C+ CD57+ NK cells to persist in healthy individuals but is not necessarily required in old age. (c) HCMV 
infection is shaping both innate and adaptive immunity by driving inflation of differentiated T and NK cells.
Conclusion: Collectively, our findings indicate that a subset of NK cells persists in humans, interplays with memory CD8 T-cells and may act as a sentinel to control more efficiently 
HCMV replication.

P.B.42.09
Efficient generation of primary and memory immune responses to LCMV-WE in constitutively DC-ablated mice

C. Hilpert, S. Sitte, D. Vöhringer; 
Department of Infection Biology, University Hospital Erlangen and Friedrich-Alexander-University Erlangen-Nuremberg (FAU), Erlangen, Germany.

Introduction: Dendritic cells (DCs) play an important role as antigen-presenting cells (APCs) for T cells. We recently reported the generation of constitutively DC-deficient mice (∆DC 
mice) which can be used to address the specific function of DCs in vivo. Previous results demonstrated that DCs were required for efficient T cell responses during helminth infection or 
immunization with a virus-based vaccine. Now we investigated the role of DCs during infection with lymphocytic choriomeningitis virus (LCMV).
Material and Methods: LCMV-specific T cells were analyzed by flow cytometry after low dose infection with LCMV-WE. Functionality was tested in in vivo killing assays and in vitro by 
restimulation. Viral load was determined by quantitative RT-PCR and LCMV-specific antibodies were measured by ELISA. Germinal centers were analyzed using flow cytometry and 
immunofluorescence. Clodronate liposomes were used to deplete macrophages.
Results: We observed similar expansion and expression of activation markers and effector cytokines of LCMV-specific CD4 and CD8 T cells in wild-type and ∆DC mice. LCMV-WE 
infection was efficiently cleared in both mouse strains. The in vivo killing capacity of transferred peptide-loaded target cells was not diminished in LCMV-infected ∆DC mice. Memory 
T cell function was comparable between wild-type and ∆DC mice. ∆DC mice also formed normal germinal centers and serum levels of LCMV-specific antibodies were not reduced 
compared to wild-type mice. Depletion of macrophages revealed an important role of macrophages as APC in LCMV infection.
Conclusion: These results indicate that DC play a largely redundant function for activation of the adaptive immune response to LCMV.

P.B.42.10
Monocyte viability, phagocytosis and bactericidal activity in bovine-leukemia virus-infected dairy cows

M. G. Blagitz1, F. N. Souza2, C. F. Batista1, L. F. Azevedo1, E. M. Sanchez3, A. M. Della Libera1; 
1Faculdade de Medicina Veterinária e Zootecnia - Universidade de São Paulo, São Paulo, Brazil, 2Escola de Veterinária - Universidade Federal de Minas Gerais, Belo Horizonte, Brazil, 
3Instituto de Medicina Tropical - Universidade de São Paulo, São Paulo, Brazil.

The present study investigated the monocyte viability, bactericidal activity and phagocytosis of Staphylococcus aureus by monocytes (CD14+) in bovine leukemia-virus (BLV) infected 
dairy cows with distinct lymphocyte profile known as alymphocytotic (AL) and persistent lymphocytosis (PL). For the present study, 25 animals were selected and divided in three 
groups (BLV-uninfected cows = 9; AL cows = 10, PL cows = 6). The peripheral blood monocyte viability was assessed by flow cytometry using dual-labeling with an annexin V-FITC 
antibody and propidium iodide. The phagocytosis assay was performed by flow cytometry using propidium iodide (PI)-labeled S. aureus. Bactericidal activity was determined with 
flow cytometry using 2’,7’-dichlorofluorescein diacetate as a probe. The BLV-infected dairy cows with PL had lower percentage of monocytes (CD14+) in the peripheral blood than 
the BLV-uninfected cows. Nevertheless, the BLV-infected dairy cows with PL showed higher monocyte viability than BLV-uninfected cows and BLV-infected cows without PL (AL). 
The percentage of apoptotic monocytes in BLV-infected cows with PL was lower than AL cows, and both BLV-infected groups presented lower percentage of apoptotic monocytes 
than BLV-uninfected cows. The percentage of monocytes producing ROS was not significantly different among groups. Conversely, the mean fluorescence intensity (MFI) of 2’,7’-
dichlorofluorescein was higher in BLV-infected cows with PL than BLV uninfected cows. Therefore, the percentage of S. aureus phagocytosis was lower in BLV-infected cows with PL 
cows than BLV-uninfected cows, although the MFI of PI-labeled S. aureus was not different among groups. Thus, our study provided new insights into monocyte functions in BLV-
infected cows.

P.B.42.11
The correlation between disease severity and circulating levels of nitric oxide and cytokines in dengue patients

A. I. Fernandes1,2, C. M. Queiroz1,3,4, J. R. Souza1,5, F. R. Santos1, A. T. Vieira1, K. D. Amorim1, A. B. Sousa1, L. C. Alves3,4, F. A. Brayner3,4, M. T. Cordeiro3, D. N. Silva-Teixeira6, L. R. Castellano1,7; 
1Human Immunology Research and Education Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 2Division of Infectious Diseases, 
Hospital Universitário Lauro Wanderley, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 3Centro de Pesquisas Aggeu Magalhães, CPqAM/FIOCRUZ, Recife Pernambuco, 
Brazil, 4Laboratory of Immunopathology Keizo Asami, Universidade Federal de Pernambuco, Recife Pernambuco, Brazil, 5Department of Physiology and Pathology, Center for Health 
Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil, 6Laboratory for Immunobiology and Cell Activation, ICS, Universidade Federal do Triângulo Mineiro, Uberaba Minas 
Gerais, Brazil, 7Post-graduation Program in Dental Sciences, Universidade Federal da Paraíba, João Pessoa Paraíba, Brazil.

Introduction: Dengue hemorrhagic fever (DHF) is a severe clinical manifestation of dengue virus (DENV) infection. Immunoinflammatory mediators would serve as biomarkers for 
disease severity. Here we evaluated the circulating cytokine levels in patients with Dengue fever.
Materials and Methods: Patients (n=307) attending Dengue Medical Service of the UFPB University Hospital between 2009 and 2011 were prospectively enrolled. They were grouped 
as Dengue Fever (DF, n=176) or DHF (n=131) according to WHO1997 classification. Sera samples were collected since patients’ admittance until discharge. Cytokine titration (TNF-α, 
IL-1β, IFN-α, IFN-β, IFN-γ, IL-6, IL-10, IL-4) was performed by ELISA. Nitric oxide was measured by Griess reaction.
Results: Interferon-α levels were higher in primary than secondary infection. Levels of IFN-α correlated negatively with NO, while positive correlation was observed between IL-6, 
IL-1β and IFN-γ or between IFN-γ and TNF-α in DF patients. Interleukoin-6 positively correlated with IL-1β and IFN-γ, whereas IL-1β also correlated with NO, and IFN-γ also correlated 
with TNF-α and IFN-α in DHF patients. More severe DHF patients showed positive correlation between IL-1β and IL-6 levels. At the 1st and 2nd days of symptoms, DF patients 
presented higher NO levels than DHF patients. Interferon-β titration was undetectable in the majority of the patients. Overall, there was not a clear distinction in cytokine pattern 
between DF and DHF patients or among virus serotype infection (DENV1-3).
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Conclusions: Results pointed to an initial protective role of NO against infection, whereas uncontrolled IL-6- and IL-1β-regulated pro-inflammatory profile would be associated with 
disease severity.
Support: CNPq, CAPES, FAPEMIG.

P.B.42.12
Dengue virus infection in humans elicits highly polarized cytotoxic CD4+ T cells as a function of HLA phenotype and infection history

D. Weiskopf1, D. J. Bangs1, J. Sidney1, R. V. Kolla1, A. D. de Silva2, A. de Silva3, S. Crotty1, B. Peters1, A. Sette1; 
1La Jolla Institute for Allergy and Immunolog, La Jolla, CA, United States, 2Genetech Research Institute, Colombo, Sri Lanka, 3University of North Carolina School of Medicine, Chapel Hill, 
NC, United States.

The frequency of infection with any of the four dengue viruses (DENV 1-4) has increased dramatically in the last few decades, and the lack of a vaccine has led to significant morbidity 
and mortality worldwide. Dengue virus is a pathogen with unusual pathogenesis and protective immunity is poorly understood. While DENV-specific CD8+ T cell responses have 
been extensively studied, the breadth and specificity of CD4+ T cell responses remains to be defined. In effort to define HLA-restricted CD4+ T cell responses resulting from natural 
infection with DENV, we endeavored to map T cell responses in individuals from Sri Lanka where DENV is hyper-epidemic. Characterization of the phenotype of the responding CD4+ 
T cells revealed a DENV specific T cell subset that is specifically expanded in donors experiencing multiple infection with DENV and carrying an allele associated with protection from 
severe DENV disease. Analysis of DENV-specific CD4+ T cells revealed that the virus specific cells were highly polarized, with a strong bias towards a CX3CR1+ Eomes+ Tbet+ perforin+ 
granzyme B+ CD45RA+ CD4 CTL phenotype. Importantly, frequency of these cells correlated with a protective HLA DR allele and we demonstrate these cells have direct DENV-
specific cytolytic activity. We speculate that cytotoxic dengue-specific CD4+ T cells may play a role in control of dengue infection in vivo, and this immune correlate may be a key 
target for dengue virus vaccine development.
Funding sources: This work was supported by National Institutes of Health contracts Nr. HHSN272200900042C and HHSN27220140045C

P.B.42.13
Study of the metabolism-based mechanism for DENV-2 subversion of immune responses

M. B. M. Bertha Maximina, O. Rodriguez-Espinosa, O. Rojas-Espinosa, S. Islas-Trujillo, F. J. Sánchez-García; 
Departamento de Inmunología Escuela Nacional de Ciencias Biológicas del IPN, Mexico, Mexico.

Introduction: Neutrophils play an important role in the control of pathogens through several mechanisms, including phagocytosis and the formation of neutrophil extracellular traps 
(NETs). The latter consists of DNA as a backbone with embedded antimicrobial peptides, histones, and proteases, providing a matrix to entrap and in some cases to kill microbes. 
Virus-induced formation of NETs, and the role of these traps in viral infections remain scarcely reported. Recently, the formation of NETs was shown to be metabolically dependent. 
We sought to investigate the dengue virus-neutrophil-NETs relationship. Materials and methods: Neutrophils were activated in vitro with PMA, pre-incubated with dengue virus 
serotype-2 (DENV-2) or not. NET formation was evaluated by fluorescence microscopy.Glut-1, glucose uptake, and reactive oxygen species (ROS) production were also determined. 
Results: DENV-2 by itself does not induce the release of NETs, but induces chromatin descondensation. Moreover, neutrophil co-culture with DENV-2 inhibits PMA-induced formation 
of NETs by about 80%. This effect is not related to the production of ROS, since DENV-2-expossed neutrophils stimulated with PMA produced the same amount of ROS as PMA-
stimulated neutrophils. Conclussion: our results suggest that DENV-2 interferes with the second (Chromatin release) but not with the first (chromatin descondensation) metabolic 
phase in NET formation, by lowering the amount of cell membrane Glut-1 and the extent of glucose uptake. Thus, exploring a new, metabolism-based, mechanism for DENV-2 
subversion of immune responses. MMBMA is supported by sip20150448 and cofaa

P.B.42.14
Enteroviral antibodies development pecularities in patients with cardiac pathology

O. Prylutskyi, Y. Zhdanyuk, D. Liesnichenko; 
Donetsk National Medical University, Donetsk, Ukraine.

Introduction: Enteroviruses cause various organs and systems failure including heart. The polymerase chain reaction does not detect the pecularities of the humoral immune response 
to enteroviral infection which have a important role in protecting against pathogen.
Materials and methods: 128 patients with heart rhythm and conduction disorders during exacerbation period were examined. Immunoenzyme method to determine immunoglobulins 
(Ig) A, M, G to enteroviral antigens content in blood used. Antibodies levels higher 6 AU/ml are not typical for health persons.
Results: The incidence of specific IgM and IgA level elevation varied depending on cardiac pathology duration and registered at 58,8-74,5% and 42,9-58,8% of patients accordingly. 
The frequency of elevated levels and average level of specific IgG in the duration of illness up to 6 months was lowest (6,7±1,3 AU/ml) among patients and lower (p<0.05) than in 
duration 12-48 months (18,1±2,3 AU/ml) and period more than 48 months (10,4±3,3 AU/ml). The IgG content had reliable reduction in disease duration more than 4 years.
Conclusion: The high frequency of registration IgM, IgA diagnostic levels in patients with cardiac pathology in exacerbation was registered. Reliable increase of average levels 
and frequency detection of specific IgG diagnostic values in patients suffering more than 6 months and decrease of average levels after 4 years of the disease were found. These 
pecularities are sure to testify primary infection with enteroviruses which caused clinical deterioration of existing cardiac pathology or invading new serotype of the infectant.

P.B.42.15
EBV prevalence and its impact on the B cell compartment in healthy children

C. Carvalho-Queiroz1, S. Saghafian-Hedengren2, I. Mayer1, B. Nussbaum1, T. Kjerstadius3, J. Persson4, M. Bemark5, C. Nilsson6,7, E. Sverremark-Ekström1; 
1Department of Molecular Biosciences, Wenner-Gren Institute (MBW), Stockholm University, Stockholm, Sweden, 2Department of Women’s and Children’s Health, Astrid Lindgren Children’s 
Hospital, Karolinska University Hospital, Stockholm, Sweden, 3Department of Clinical Microbiology, Central Hospital, Karlstad, Sweden, 4Department of Mathematics, Stockholm University, 
Stockholm, Sweden, 5Mucosal Immunology and Vaccine Center, Gothenburg University, Gothenburg, Sweden, 6Clinical Science and Education, Karolinska Institute, Stockholm, Sweden, 
7Sachs’ Children’s and Youth Hospital, Stockholm, Sweden.

Epstein-Barr virus (EBV), a widely spread herpesvirus commonly contracted during infancy, is prevalent in humans worldwide. The recent marked change in life-style and 
environmental exposures in many parts of the world is believed to delay the time-point for infection of EBV. This could influence immune maturation as mild/asymptomatic 
EBV infection in early-life has been associated with beneficial effects like protection against IgE-sensitization, while a later infection related to a higher risk. We investigated the 
seroprevalence of EBV infection in a longitudinal birth cohort of 281 Swedish children at 1, 2, 5 and 10 years (Y) of age and related findings to exposures, including maternal age, 
breast-feeding, siblings, daycare attendance. Since EBV primarily infects B cells, we also investigated how EBV influenced B cell subsets and expression of B cell survival molecules, 
such as BAFF (B-cell activating factor), APRIL (a proliferation-inducing ligand), etc. EBV seropositivity occurred relatively late in Swedish children with 47% seroprevalence at 10Y. The 
risk of acquiring EBV infection was negatively associated with maternal age and later daycare. Among others, increased levels of naïve B cells and lowered of IgG+ and IgA+ CD27+ 
memory cells were found among EBV+ compared to seronegative children at 5Y. Furthermore, plasma levels of BAFF were elevated in EBV+ children. Taken together, our findings 
showed that EBV infection impacts the developing B cells. Since a delayed EBV infection was previously associated as a risk factor for allergy, remains to be determined if the timing 
of EBV contraction would influence the B cells distinctively.

P.B.42.16
Detection and characterisation of human anti-AAV CD8+ T cells using MHC class I tetramer-associated magnetic enrichment

C. Vandamme1, L. Hesnard2, M. Devaux1, N. Jaulin1, M. Guilbaud1, J. Le Duff1, M. Bonneville2, P. Moullier1, X. Saulquin2, O. Adjali1; 
1Atlantic Gene Therapies/INSERM UMR 1089, Nantes, France, 2CRCNA/INSERM UMR 892, Nantes, France.

Introduction: To study viral infections, it is often needed to detect and characterize scarce populations of antigen-specific CD8+ T cells. Such is the case for CD8+ T cells specific for 
Adeno-Associated Viruses (AAV), a class of parvoviruses which represent the most largely used platform for in vivo gene therapy. Despite promising results in preclinical and clinical 
studies, pre-existing immunity against the viral capsid remains one of the major hurdles to the safety and efficiency of gene transfer. Particularly, the impact of pre-existing anti-AAV 
CD8+ T lymphocytes on gene transfer remains elusive.
Experimental approach: In order to set up a more sensitive and comprehensive method to detect AAV-specific CD8+ T cells, we assessed a Tetramer-Associated Magnetic Enrichment 
(TAME) strategy, using the UV-mediated peptide exchange technology to generate AAV-loaded tetramers.
Results: TAME allowed us to detect AAV capsid-specific CD8+ T cells in all healthy donors tested. Using flow cytometry, we could sort AAV capsid-specific CD8+ T cells and expand 
primary T cell lines. Functional studies of the T cell lines suggest a variety of activation profiles in terms of degranulation activity, IFN-γ and TNF-α expression. Confrontation of our 
results with other assays measuring capsid-specific adaptive immune responses showed no obvious correlation between the different parameters tested, highlighting the need to 
gather multiple insights on capsid immunogenicity.
Conclusions: Elucidating the different activation patterns of AAV capsid-specific CD8+ T lymphocytes will be important for the understanding of the onset of pre-existing anti-AAV 
immunity on recombinant AAV-based gene transfer and its impact on clinical outcome.
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P.B.42.17
Tumor necrosis factor-alpha blockage therapy impairs hepatitis B viral clearance and enhances T cell exhaustion in a mouse model

P. Hsu, C. Sung; 
Graduate Institute of Immunology, Taipei, Taiwan.

Hepatitis B virus (HBV) reactivation and recurrence are common in patients under immunosuppression therapy. Tumor necrosis factor (TNF) blockage therapy is effective for 
treatment of many autoimmune inflammatory diseases. However, the role of TNF-α blockage in innate and adaptive immune response against HBV is still not clear. Detailed analysis 
of HBV infection under TNF-α blockage therapy is essential for the prophylaxis and therapy for HBV reactivation and recurrence. In this study, HBV clearance and T cell responses were 
analyzed in a HBV-transfected mouse model under anti-TNF therapy. Our results demonstrated that under TNF-α blockage therapy, HBV viral clearance was impaired with persistent 
elevated HBV viral load in a dose and temporal-dependent manner. Impairment of HBV clearance under anti-TNF occurred at early time point of HBV infection. In addition, TNF-α 
blockage maintained higher serum HBV viral load with increased intra-hepatic PD-1highCD127low exhausted T cells. Furthermore, TNF-α blockade abolished TLR9 ligand-induced 
facilitation of HBV viral clearance. Taken together, early TNF-α blockage therapy impairs HBV clearance and enhances viral load, and which is dependent on the treatment at early 
time point of HBV infection. Our results demonstrate here that early TNF-α blockade reduces viral clearance and persistently maintains elevated HBV viral load in mouse model, 
suggesting that HBV may reactivate during therapy with TNF-α blockage agents.

P.B.42.18
Hepatitis B virus causes mixed cryoglobulinemia by driving clonal expansion of innate B cells producing a VH1-69-encoded antibody

M. Del Padre1, S. Pascolini1, R. Marrapodi1, L. Todi1, M. Mitrevski1, A. De Santis2, M. Casato1, M. Fiorilli1, M. Visentini1; 
1Policlinico Umberto I, Department of Clinical Medicine, Division of Clinical Immunology, Rome, Italy, 2Policlinico Umberto I, Department of Clinical Medicine, Division of Gastroenterology 
and Hepatology, Rome, Italy.

Background and aims: hepatitis C virus (HCV) causes more than 90% of cases of type II mixed cryoglobulinemia (MC), which is hallmarked by the expansion of monoclonal B-cells 
producing a natural poly(auto)-reactive IgM antibody encoded by the VH1-69 variable gene and directed to the HCV E2 protein. In a minority of patients MC is driven by hepatitis B 
virus (HBV), but the monoclonal B-cell population has not been characterized in these cases.
Methods: we analyzed by flow cytometry the phenotype and function of the monoclonal B-cells from five HCV-negative patients with chronic hepatitis B and MC.
Results: Monoclonal B-cells from two out of five patients expressed a VH1-69-encoded IgM, and displayed phenotypic and functional features identical to those of the innate-like VH1-
69pos B-cells of patients with HCV-associated MC. Antiviral therapy with pegylated interferon alfa-2b or with tenofovir led to the regression of the lymphoproliferative disorder and of 
MC in both cases.
Conclusions: our findings reveal that HCV and HBV share the capacity to trigger a robust response of VH1-69-expressing B cells leading to MC. The germline VH1-69 gene 
preferentially encodes poly(auto)-reactive antibodies directed to proteins of some viruses including HCV E2, influenza A virus hemagglutinin and HIV gp41/gp120. Thus, these 
antibodies, some of which are broadly neutralizing, may serve as an innate first line defense against these viruses. Our findings indicate that VH1-69-encoded antibodies may also be 
directed to HBV; identifying the target viral protein will help to clarify the role of these antibodies in anti-HBV defense.

P.C.17 Innate Immunity - Inflammation - Part 2

P.C.17.01
12/15-lipoxygenase mediates GC-induced anti-inflammatory mechanisms in monocytes

Y. Kusche, J. Roth, K. Barczyk-Kahlert; 
Institute of Immunology, Münster, Germany.

Introduction: We have previously shown that glucocorticoids (GC)-treatment does not generally suppress monocyte functions but induces a distinct anti-inflammatory phenotype. 
Treatment of inflammatory monocytes with GC leads to re-programming towards a specific population involved in resolution of inflammation. Gene analysis has shown up-regulated 
expression of 12/15-lipoxygenase (12/15-LOX) in GC-and LPS/GC-treated monocytes. Lipoxygenases generate lipid mediators that contribute to resolution of inflammation. The aim 
of our studies was to determine lipoxygenase-dependent effects in GC-treated monocytes.
Materials/Methods: Bone-marrow-derived monocytes were isolated from wild-type (wt) C57BL/6 and 12/15-LOX-/- mice and stimulated with GC and/or LPS. Gene expression 
was analyzed using quantitative-RT-PCR. Protein expression was examined by Western-Blot, Flow-Cytometry and ELISA. Functional assays were performed analyzing monocyte 
migration, phagocytosis, apoptosis and oxidative burst.
Results: 12/15-LOX-/- monocytes showed an increased basal ROS production which could not be inhibited by GC-treatment compared to wt cells. We confirmed up-regulation of the 
NADPH-oxidase-complex in 12/15-LOX-/- monocytes. In contrast, anti-inflammatory genes like IL-1R2 were down-regulated during GC-treatment.
Phagocytosis of carboxylate-modified latex-beads was increased in GC-stimulated monocytes. This effect was much weaker in GC-treated monocytes from 12/15-LOX-/- mice. In 
contrast, no significant differences between wt and 12/15-LOX-/- monocytes were observed in phagocytosis of latex-beads.
GC stimulation led to marked protection from both spontaneous and induced apoptosis in wt but not 12/15-LOX-/- monocytes.
Conclusion: Our results indicate that inhibition of ROS-production, protection from cell death and down-regulation of anti-inflammatory molecules of GC-treated monocytes are 
mediated by 12/15-LOX. Specific targeting of the 12/15-LOX-pathway could help blocking undesirable inflammation with fewer side effects.

P.C.17.02
Metallothionein regulates cadmium-induced apoptosis in macrophages

Y. Yoshida, T. Sugiura; 
Univ.Occup.& Environ. Health, Dep. Imm., Kitakyushu, Japan.

Cadmium (Cd) is an environmental pollutant with well-known potent mutagenic, carcinogenic, and immunotoxic properties. It is known to affect both humoral and cell-mediated 
immunity. However, its effects on macrophages are not clearly understood. In this study, we analyzed the mechanism underlying Cd-induced macrophage cytotoxicity by comparing 
cells generated from mice that express metallothionein (MT), a heavy metal detoxifying protein, with MT-KO macrophages. To determine the cytotoxicity of Cd, macrophages were 
exposed to Cd. At 18 hrs, apoptosis was reflected by an increased sub-G1 population (apoptotic DNA) and Annexin V-positive apoptotic cells. MT-KO macrophages were more sensitive 
to the cytotoxic effect of Cd than MT-WT macrophages. Other markers of apoptosis, i.e., decreased mitochondrial membrane potential and caspase-3 activation, showed an increase 
in Cd-treated macrophages at 12 hrs. Significant reactive oxygen species (ROS) production due to Cd occurred prior to the lowering of mitochondrial membrane potential, suggesting 
the involvement of ROS in causing mitochondrial membrane damage. N-acetylcysteine (thiol antioxidant) treatment prior to Cd treatment decreased the sub-G1 population, inhibited 
the ROS generation, and raised the levels of the pro-survival Bcl-2 and Bcl-xL. These results imply that ROS is a critical mediator of Cd-induced apoptosis and that Cd may compromise 
macrophage immune function by accelerating apoptosis. Blocking ROS rescued MT-KO and wild type equally, suggesting that while MT has protective effects, these are upstream 
of ROS induction. In conclusion, this study highlights the importance of MT protection from Cd-induced, ROS-mediated, capsase-3 dependent apoptosis, and provides mechanistic 
insights into how this protection occurs.

P.C.17.03
Microvesicles released by apoptotic neutrophils suppress the proliferation and IL-2/ IL-2R expression of resting T helper cells

G. Shen1, P. Schiller2, A. Nießen2, M. Schiller2, H. Lorenz2, L. Tykocinski2; 
1Division of Rheumatology, Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan, China, 2Department of Medicine V, Division of Rheumatology, 
University of Heidelberg, Heidelberg, Germany.

Introduction: Cell-derived membrane-coated microvesicles (MV) have been identified as important mediators in intercellular communication. During the process of apoptosis, dying 
cells dynamically release MV. Due to their very short lifespan, neutrophils are the source of massive amounts of apoptotic cell-derived MV. In this study, we investigated the effect of 
MV released by apoptotic neutrophils on the activation of T helper (Th) cell subsets.
Materials and Methods: Apoptosis was induced by UV-B light irradiation. MV were purified by filtration and ultracentrifugation (10,000g) and co-cultured with different Th cell subsets. 
Th cell proliferation was analysed by 3H-thymidine incorporation or PKH26-staining, secretion of cytokines was quantified by ELISA and STAT5 phosphorylation was determined by 
flow cytometry.
Results: MV released by apoptotic neutrophils, but not the apoptotic neutrophils themselves, selectively suppressed the proliferation of CD25lowCD127high Th cells in a dose-dependent 
manner. Importantly, apoptotic neutrophil-derived MV suppressed the secretion of interleukin (IL)-2 as well as the expression of and signalling via the IL-2 receptor by CD25lowCD127high 
Th cells. Addition of IL-7 strongly reduced the suppression of T cell proliferation by MV and the addition of IL-2 completely abrogated the suppressive effect of the MV.
Conclusions: Apoptotic neutrophil-derived MV suppress a subset of Th cells by downregulating IL-2 and IL-2R expression, thereby elevating the signalling threshold necessary for the 
activation and proliferation of T cells. This may represent an important mechanism to prevent the activation of resting T cells in the absence of sufficient stimulation, and to maintain 
the peripheral self-tolerance.
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P.C.17.04
Metal oxide nanoparticles induce conformational changes in plasma proteins and have effects on the coagulation cascade

T. Lozano Fernández1, R. Simón Vázquez1, M. Dobrovolskaia2, T. Camacho García3, Á. González Fernández1; 
1University of Vigo, Vigo, Spain, 2Nanotechnology Characterization Laboratory, Frederick, MD, United States, 3Lema&Bandín laboratory, Vigo, Spain.

Introduction: Coagulation cascade is considered an essential component of the innate immune system since various biochemical pathways, cells and proteins involved in inflammation 
are also involved in coagulation. We are interested in the potential effect of metal oxide nanoparticles (NPs) in this cascade and also in their interaction with serum proteins. The 
interaction of plasma proteins with NPs can have negative consequences such as the induction of conformational changes leading to alterations on functional activity.
Materials and methods: Human plasma proteins (fibrinogen, globulins and albumin) were obtained by salting out. Commercial NPs (ZnO, CeO2, TiO2 and Al2O3) were incubated with 
these fractions and their interaction was tested by fluorescence and infrared spectroscopy. For coagulation assays, prothrombin time (PT) and the activated partial thromboplastin 
time (APTT) were measured in a pool of human plasma incubated with NPs. Clottability assay was performed with the addition of thrombin to NPs in the presence of fibrinogen.
Results: ZnO NPs interact with all protein fractions inducing structural changes. Although TiO2 and CeO2 NPs induced minor changes in fibrinogen and albumin, only ZnO NPs 
interfered with the fibrinogen functionality by decreasing the amount of clottable protein. At high concentrations, all NPs induced a prolongation of the plasma coagulation time in 
the APTT assay. ZnO NPs also increased the PT, which is consistent with their effects on fibrinogen conformation.
Conclusion: We demonstrate the strong interaction of ZnO NPs with fibrinogen affects both structural stability and protein function. Moreover, all NPs tested may inhibit or deplete 
coagulation factors.

P.C.17.06
Tannic acid, an inhibitor of calcium-activated chloride channels, blocks ATP-mediated calcium influx into T lymphocytes

S. Javed1, B. Rissiek2, S. Menzel1, G. Dubberke1, S. Adriouch3,4, F. Koch-Nolte1, F. Haag1; 
1Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2Department of Neurology, University Medical Center Hamburg-Eppendorf, Hamburg, 
Germany, 3U905, INSERM, Rouen, France, Hamburg, Germany, 44) Institute for Research and Innovation in Biomedicine (IRIB), Normandy University, Rouen, France.

Introduction: P2X7 is an ATP-gated cation channel expressed on cells of the immune system. Gating of P2X7 allows calcium influx and mediates additional effects such as ectodomain 
shedding of membrane proteins, surface exposure of phosphatidylserine (PS), and the opening of a large membrane pore. It is presently unclear whether this pore is formed by 
dilation of P2X7 itself or by another protein. Recently, tannic acid, an inhibitor of calcium activated chloride channels (CaCCs) present in green tea and red wine, was shown to inhibit 
P2X7-mediated pore formation and other downstream effects, suggesting that CaCCs such as anoctamin 6 (TMEM16F) might be the molecular substrate of the pore (Ousingsawat J et 
al. Nature Communications 2015). We therefore investigated the effects of tannic acid on P2X7-mediated calcium influx.
Methods: The effects of tannic acid on ectodomain shedding, PS-exposure, and pore formation were monitored in mouse T lymphocytes and lymphoma lines by flow cytometry. 
Cytosolic calcium levels were monitored in lymphoma cells carrying the FRET-based calcium sensor cameleon.
Results: Pre-treatment of cells with 20µM tannic acid blocked not only ATP-mediated PS exposure and pore formation, but also ectodomain shedding and calcium influx. The 
inhibitory effects of tannic acid were overcome by high concentrations of ATP, suggesting a competitive inhibitory mechanism rather than action on a downstream effector.
Conclusions: In addition to its documented effects on P2X7-mediated pore formation and PS-exposure, tannic acid inhibited ectodomain shedding and calcium influx. Further studies 
to elucidate how tannic acid acts on P2X7 are underway.

P.C.17.07
CX3CR1 rupture differentially influences dopaminergic neuron degeneration in parkinsonian mice depending on the neurotoxin and its route of administration

F. S. M. Tristão1,2, M. Lazzarini3, S. Martin3,4, M. Amar2, W. Stühmer3,4, F. Kirchhoff5, L. A. Gomes3, L. Lanfumey6, R. D. Prediger7, E. Del-Bel1, R. Raisman-Vozari2; 
1University of São Paulo, Ribeirão Preto, Brazil, 2Institut du Cerveau et de la Moelle Epinière, Paris, France, 3Max Planck Institute of Experimental Medicine, Göttingen, Germany, 4Center 
Nanoscale Microscopy and Molecular Physiology of the Brain (CNMPB), Göttingen, Germany, 5University of Saarland, Homburg, Germany, 6Université Pierre et Marie Curie, UPMC, Paris, 
France, 7Universidade Federal de Santa Catarina, UFSC, Florianópolis, Brazil.

Parkinson’s disease (PD) is characterized by progressive degeneration of dopaminergic neurons accompanied by an inflammatory reaction. The neuron-derived chemokine 
fractalkine (CX3CL1) is an exclusive ligand for the receptor CX3CR1 expressed on microglia. The CX3CL1/CX3CR1 signaling is important for sustaining microglial activity. Using a 
recently developed PD model, in which the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) toxin is delivered intranasally, we hypothesized that CX3CR1 could play a role in 
neurotoxicity and glial activation. For this, we used knockin mice that lack the CX3CR1 function. We compared results with those obtained using the classical PD models, induced 
by intraperitoneal MPTP or intrastriatal 6-hydroxydopamine (6-OHDA). The striatum from control (CX3CR1+/+ and CX3CR1+/GFP) and CX3CR1-deficient mice showed dopaminergic 
depletion after intranasal and intraperitoneal MPTP-inoculation. In the substantia nigra from MPTP-inoculated mice, the CX3CR1 disruption was associated with neuroprotection only 
after the intranasal delivery, but was deleterious for the dopaminergic neurons after the intraperitoneal MPTP-injection, corroborating previous literature. Subsequently to 6-OHDA 
microinjection, the lack of CX3CR1 reduced the amphetamine-induced turning behaviour and protected the nigrostriatal dopaminergic system. The absence of CX3CR1 was associated 
with unchanged astrogliosis after intranasal MPTP and 6-OHDA inoculations, but induced microgliosis in both intranasally and intraperitoneally MPTP-inoculated mice. Together, our 
results suggest that the influence of CX3CL1/CX3CR1 signaling in the dopaminergic loss is distinct on cell bodies and striatal nerve terminals, and depends on the neurotoxin and route 
of administration. Moreover, it reveals that, in the experimental PD model, astrocytes may play a crucial role in the maintenance of dopaminergic neurons in CX3CR1-deficient mice.

P.C.17.08
Effects of defensin γ-thionin (Capsicum chinense) on the innate immune response of bovine mammary epithelial cells infected with Staphylococus aureus

V. Díaz, J. E. López, A. Ochoa; 
Universidad Michoacana de San Nicolás de Hidalgo, Morelia, Mexico.

Introduction: The immunomodulatory properties of antimicrobial peptides (APs) have been described in mammals. However, the effects of plant APs (PAP) have been poorly 
explored. The aim of this work was to evaluate the immunomodulatory effects of the PAP γ-thionin from Capsicum chinense on the innate immune response (IIR) of bovine mammary 
epithelial cells (bMEC) infected with Staphylococcus aureus.
Material and methods: We used S. aureus strain (ATCC 27543) and analyzed the effect of chemically synthesized γ-thionin on the internalization of bacteria by gentamicin protection 
assay. The effects of S. aureus growth and bMEC viability were tested by turbidimetry and CFU for bacteria, and MTT assay and trypan blue-exclusion assay for bMEC. IIR gene 
expression was analyzed by qPCR and ELISA. TLR2 membrane abundance (MA) was analyzed by flow cytometry.
Results: γ-thionin (0.1-10 μg/ml) did not exert cytotoxic or antimicrobial effects. The S. aureus internalization was inhibited 50% bMEC treated 24 h with 100 ng/ml γ-thionin. At this 
concentration γ-thionin induces in bMEC: TLR2 MA (~3 fold); mRNA expression of IL-1β (~11 fold), TNF-α (~10 fold) and IL-10 (~11 fold) and NO production (~2 fold). However, we did 
not detect the accumulation of pro-inflammatory cytokines in culture medium neither the expression of bMEC APs.
Conclusion: Defensin γ-thionin from C. chinense could be a modulator of the innate immune response in mammals in addition to their antibacterial activity. This immunomodulatory 
properties leads to a better defense of bovine mammary epithelium against S. aureus.
Grant: ICGEB CRP/MEX13-01

P.C.17.09
Modulation of mRNA and miRNA expression in Leishmania-infected human phagocytes by Phlebotomus papatasi salivary gland components

G. Mkannez1,2, F. Z. Guerfali1,2, R. M. Sghaier1,2, H. Attia1,2, A. Bali1,2, I. Chelbi1,2, S. Cherni1,2, E. Zhioua1,2, D. Laouini1,2; 
1Institut Pasteur de Tunis, Tunis-Belvedere, Tunisia, 2Université Tunis El Manar, Tunis, Tunisia.

Leishmania parasites are transmitted to mammalian host during blood feeding of female sand fly insect vector that injects the pathogen mixed with its saliva. It was shown that 
salivary components of Phlebotomus papatasi, vector of L. major parasites, play a key role in the protection/susceptibility in mice experimental model of Leishmania infection. In the 
present study, we investigate the effect of salivary gland extracts (SGE) of P. papatasi on the expression of inflammatory gene and miRNA expression in human monocyte-derived 
macrophages (MDMs) and Polymorphonuclear cells (PMNs), the main primary host cells encountered during the early stages of parasite infection.
Purified Human MDMs and PMNs obtained from three healthy donors were cultured in presence of SGE for 18 and 48 hours and then collected for RNA extraction. Expression of 84 
miRNA and 84 inflammatory genes was determined using PCR arrays. Target gene-transcripts lists for differentially expressed miRNAs were used to enrich KEGG pathways.
Analysis showed a noticeable modulation of several miRNAs and mRNAs expression in SGE-treated cells. Top enriched pathways of miRNA differentially expressed in MDMs after SGE 
treatment are PI3K-Akt signaling, p53 signaling and mTOR pathways. Few pathways (e.g., Fatty acid elongation and p53 signaling pathways) were enriched in PMNs. Results showed 
a statistically significant negative correlation between up-regulated miRNA and their experimentally down-regulated predicted inflammatory genes targets in macrophages after SGE 
treatment.
Gained information will assist in furthering our knowledge at the molecular level of salivary gland components influence upon host cells infected with Leishmania parasites.
Supported by CRDF-grant:TN1-7014-TP-09
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P.C.17.10
Aiming for a Kill: Calcium-Dependent Initial Interaction of Perforin with the Membrane

O. Naneh1, F. Merzel1, G. Anderluh1,2; 
1National Institute of Chemistry, Ljubljana, Slovenia, 2University of Ljubljana, Biotechnical faculty, Department of Biology, Ljubljana, Slovenia.

Perforin (PFN) plays a fundamental role in immune system. In order to eliminate malignant and infected cells, cytotoxic lymphocytes T and natural killer cells release PFN that forms 
pores on target membranes. Pores induce lysis of cells and/or allow entry of granzymes into the targets. The prominence of PFN’s role becomes further apparent in severe immune 
disorders when its function is impaired - e.g. in familial hemophagic lymphohistiocytosis. Despite its significance, resolving the PFN’s nature remained a challenge due to low amounts 
of the native form in producing cells and difficult production of the functional recombinant form of reasonable purity.
Using optimized baculovirus-expression system we produced pure and active recombinant mouse PFN (mPFN). The product is cytotoxic and forms pores on the model membranes 
only in the presence of Ca2+. Additionally we examined the effects of Ca2+binding on properties of the C-terminal C2 domain that is involved in initial binding with the membrane and 
determined affinity of PFN for Ca2+. All-atom molecular simulations of mPFN in solution show that presence of Ca2+ stabilize the C2 domain of the protein. Simulations of PFN with 
the membrane confirm the significance of aspartate residues in C2 domain for its interactions with Ca2+ and as a direct consequence with the membrane. Furthermore we developed 
novel approaches using surface plasmon resonance and microscale thermophoresis with nanodiscs for determination of the affinity of native human PFN and mPFN to Ca2+. PFN has a 
rather low (in micromolar regime) but pH-dependent affinity for Ca2+.

P.C.17.11
Using FRET-based sensors to monitor ATP concentrations at the cell surface

E. Schneider1, S. Menzel1, D. Plundrich1, I. M. Wolf2, F. Koch-Nolte1, F. Haag1; 
1Institute of Immunology, University Medical Center Hamburg-Eppendorf, Hamburg, Germany, 2The Calcium Signalling Group, Department of Biochemistry and Molecular Cell Biology, 
University Medical Center Hamburg-Eppendorf, Hamburg, Germany.

Introduction: The concentration of extracellular ATP (eATP) is elevated at sites of inflammation and in tumors. Extracellular ATP and its breakdown products exert multiple effects on 
cells of the immune system by acting on purinergic P2X, P2Y or P1 receptors. Since the relevant concentrations of eATP at the site of receptor signaling differ from bulk ATP levels 
measured in cell supernatants, it is important to develop methods to monitor ATP concentrations at distinct subcellular locations like the cell surface.
Methods: A genetically encoded FRET-based sensor for ATP has been developed (Imamura H et al., PNAS 2009: 15651-6). We modified this molecule to target it to the cytoplasm, the 
cell surface, or to produce it as a secreted protein fused to affinity tags. The resulting sensor proteins were analysed by Western blotting, microscopy, fluorescence photometry, and 
flow cytometry.
Results: Three different ATP sensing units with sensitivities to ATP ranging from micromolar to millimolar, fused to two different pairs of donor-acceptor fluorophores were evaluated. 
Cytosolic ATP sensors detected a loss of cytosolic ATP following activation of P2X7 by eATP. Fusion to a GPI membrane anchor allowed expression on the cell surface. Secreted ATP 
sensors could be targeted to selected cell populations by fusion to a Protein G domain or to Nanobodies specific for cell surface markers.
Conclusions: Targeting of FRET-based sensors for ATP to different cellular locations represents a promising tool to monitor ATP concentrations at the cell surface or in other cellular 
compartments.

P.C.17.12
FNDC4: a novel secreted factor with anti-inflammatory properties targeting macrophages

M. Bosma, M. Gerling, J. Pasto, O. Shilkova, S. Almer, J. Söderman, R. Toftgård, F. Wermeling, E. Almer Boström, P. Almer Boström; 
Karolinska Institutet, Stockholm, Sweden.

Introduction: FNDC4 is a novel secreted factor sharing high homology with the myokine irisin (FNDC5). A strong association of Fndc4 expression with inflammation led us to 
investigate its potential role in immunomodulation.
Materials and methods: Recombinant FNDC4 protein was produced fused to human-Fc for enhanced stability. The human inflammatory bowel disease (IBD) cohort consisted of 52 
IBD patients and 19 controls. Colitis was induced in mice by administration of DSS via the drinking water.
Results: Fndc4 was robustly upregulated in various mouse models of inflammation. Furthermore, subjects with IBD showed increased FNDC4 levels locally at inflamed sites of the 
intestine. In mice with colitis, administration of recombinant FNDC4 resulted in markedly reduced disease severity compared to mice injected with control protein. Conversely, FNDC4 
knockout mice showed increased inflammation and colitis severity. RNA in situ hybridization revealed that in the intestine, Fndc4 is expressed in the epithelium and in a subset of 
immune cells. Epithelial Fndc4 expression was regulated by TGF-β.
Analysis of binding of FNDC4 to different immune cell types revealed strong, specific binding to macrophages and monocytes. FNDC4 treatment of bone marrow-derived 
macrophages in vitro resulted in reduced phagocytosis, improved survival and reduced pro-inflammatory chemokine expression. Hence, treatment with FNDC4 resulted in a state 
of dampened macrophage activity, while enhancing their survival. Conclusions: We have characterized a novel secreted factor – FNDC4 – acting on macrophages with potent anti-
inflammatory effects. hFc-FNDC4 has direct therapeutic potential in inflammatory bowel disease and possibly other inflammatory diseases.

P.C.17.13
Anti-inflammatory effect of colonic helminth infection in mice is driven by local TGFβ1-induced epithelial repair pathways.

B. M. Eldakhakhny1,2, S. Levison3, L. Zeef4, P. Padfield1, J. McLaughlin1, J. Pennock1; 
1GI Sciences, Institute of Inflammation & Repair, Faculty of Medicine and Human Sciences, University of Manchester, Manchester, United Kingdom, 2King Abdulaziz University, Jeddah, Saudi 
Arabia, 3Manchester Royal Infirmary, Manchester, United Kingdom, 4Faculty of Life Sciences, University of Manchester, Manchester, United Kingdom.

Trichuris spp are gut dwelling parasites that cause chronic inflammation but which also have a therapeutic effect in diseases such as inflammatory bowel disease. Understanding their 
mode of action will lead to much needed new therapeutics for chronic inflammation.
Two strains of susceptible mice were infected with low and high dose T. muris. 35 days post infection, chronically inflamed colonic tissue was subject to microarray and analysed using 
Partek and Ingenuity Pathway Analysis. ELISA was used to measure the level of IFNɣ, TNFα, and TGFβ1 in gut homogenate.
Low dose infection induced pro-inflammatory pathways in both susceptible strains, but C57BL/6 mice had a significantly higher colitis score compared to AKR mice. This observation 
was seen by histopathology and microarray. Interestingly AKR mice with either high or low dose also showed parallel up-regulation of anti-inflammatory and epithelial repair 
pathways, characterised by inhibition of MMP9. With high dose infection in AKR, a picture of balance between inflammation and regulation was clear. In C57BL/6 mice, upregulation 
of regulatory pathways was limited during chronic infection and did not involve MMP9.
We conclude that chronic T. muris infection drives local TGFβ1 pathways, but the downstream effects depend on strain. Up-regulation of metalloproteinase-driven repair pathways are 
only observed in AKR mice and may explain the low colitis score and local anti-inflammatory effects. As MMP9 is a marker of inflammation in a subset of Crohn’s patients, regulation 
of MMP9 may in fact identify those who can benefit from Trichuris iatrogenic therapy.

P.C.17.14
CD4+ T cell transmigration through hepatic epithelia induces a Th1 effector memory phenotype

B. G. Wiggins1, D. Niesen2, E. Liaskou1, G. J. Webb1, S. Purswani1, S. P. Davies1, T. Bruns3, H. McGettrick1, D. H. Adams1, J. A. McKeating1, R. Thimme2, Z. Stamataki1; 
1University of Birmingham, Birmingham, United Kingdom, 2University of Freiburg, Freiburg, Germany, 3University of Jena, Jena, Germany.

The liver has the ability to act as a lymphoid organ, presenting antigens to both CD8+ and CD4+ T cells. However, this interaction usually results in immune tolerance as opposed 
to immune cell activation. The interactions of CD4+ T cells with the parenchyma of the human liver remain largely uncharacterised. Furthermore, T cell function is unequivocally 
linked to T cell migratory potential. Therefore, we investigated the change in phenotype and function of CD4+ T cells following their migration through liver epithelia monolayers 
using both transwell and gel culture systems. We observed the upregulation of effector cytokines IL-2, TNF-α and IFN-γ in migrated T cells compared to non-migrated cells, and 
cells in static co-cultures with liver epithelia in both assay types. This phenomenon was concurrent with antigen-independent induction of a Th1 effector memory phenotype in cells 
post-migration. Transmigration also revealed distinct responses when healthy donor CD4+ T cells were compared with those from patients with chronic viral, and autoimmune liver 
disease. In summary, we show that migration through liver epithelia imprints a pro-inflammatory Th1, effector memory phenotype on CD4+ T cells. These results suggest that human 
hepatocytes can modulate T cell activity in complex ways that may have vital implications for further understanding the immune tolerance effect in the liver.
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P.C.17.15
Natural nitration of CXCL12 at tyrosine 7 reduces its in vitro signaling and chemotactic activity and abrogates in vivo lymphocyte migration to intra-articularly injected CXCL12 
in mice treated with the CD26 inhibitor sitagliptin

R. Janssens1, A. Mortier1, D. Boff2, V. Vanheule1, S. Struyf1, J. Van Damme1, F. A. Amaral2, M. M. Teixeira2, P. Proost1; 
1Rega Institute, KU Leuven, Leuven, Belgium, 2University of Minas Gerais, Belo Horizonte, Brazil.

The CXC chemokine CXCL12 or stromal cell-derived factor 1/SDF-1 attracts hematopoietic progenitor cells and mature leukocytes through the activation of G proteins upon its 
interaction with chemokine receptor CXCR4. In addition, it interacts with glycosaminoglycans and with the atypical chemokine receptor ACKR3 or CXCR7, a chemokine receptor that 
does not activate G proteins. Earlier reports indicated that the activity of CXCL12 may be regulated by posttranslational modifications such as proteolytic cleavage and citrullination. 
To identify natural posttranslational modifications, CXCL12 was produced by the murine bone marrow stromal cell line MS-5 and purified to homogeneity by multidimentional 
chromatography. Natural CXCL12 forms in fractions containing CXCL12 immunoreactivity detected by ELISA were identified by mass spectrometry and capillary Edman degradation. 
In addition to NH2- and C-terminally truncated CXCL12, nitration of tyrosine 7 was detected. Since incubation of recombinant CXCL12 with peroxynitrite resulted in complete protein 
degradation, CXCL12 was produced by solid-phase peptide synthesis with and without nitration on Tyr7 in order to evaluate its bioactivity. Compared to unmodified CXCL12, nitrated 
CXCL12 had reduced chemotactic activity on THP-1 cells, showed a decreased CXCR4-dependent calcium response (on THP-1 cells and CXCR4 transfectants) and was moderately 
less efficient in inducing CXCR4 receptor internalization. In order to obtain in vivo leukocyte migration with CXCL12, mice needed to be pretreated for 3 days with 10 mg/day of the 
CD26 inhibitor sitagliptin in their drinking water. In contrast to unmodified CXCL12, nitrated CXCL12 (1 µg injected intra-articularly) failed to attract lymphocytes to the knee joint of 
sitagliptin-treated mice.

P.C.17.16
Caffeine and VAP-1: a potential immunomodulatory role for coffee

J. R. Tickle, E. L. Shepherd, D. H. Adams, C. J. Weston; 
University of Birmingham, Birmingham, United Kingdom.

Introduction: Vascular adhesion protein (VAP)-1 is expressed within the liver where it has been shown to modulate inflammation and fibrosis, and the catalytic activity of VAP-1 
has been associated with immune trafficking. We sought to define the role of the enzymatic activity of this protein in the context of inflammatory liver disease, and investigate the 
potential of caffeine as an inhibitor of VAP-1.
Materials and Methods: VAP-1 expression in patient tissue was assessed by immunohistochemistry and catalytic activity was quantified by a novel Amplex UltraRed assay. Leukocyte 
adhesion to primary human hepatic sinusoidal endothelial cells (HSEC) was assayed by flow-based adhesion and confocal microscopy.
Results: The expression of VAP-1 was associated with inflammatory liver disease and increased enzyme activity. Caffeine inhibited soluble and cell-bound VAP-1 in a dose-dependent 
manner. Immunopurified VAP-1 prepared from tissue lysates of normal and inflamed human livers was sensitive to inhibition by caffeine. Pre-treatment of HSEC with caffeine reduced 
the proportion of cells that transmigrated across the monolayer without affecting the total number of adherent leukocytes. Confocal microscopy of HSEC transfected with GFP-
tagged VAP-1 protein (wild-type and catalytically inactive variant) revealed an intimate association between endothelial VAP-1 and inflammatory cells.
Conclusions: Human VAP-1 is expressed in inflammatory liver disease and is sensitive to inhibition by caffeine, associated with a reduction in leukocyte recruitment. These data 
are consistent with previous studies demonstrating the protective effect of caffeine in hepatic inflammation and forms the basis of a healthy volunteer study (NOCTUA, https://
clinicaltrials.gov/ct2/show/NCT02098785).

P.C.17.17
Mast cell-derived TNF controls neutrophil infiltration into sites of sterile inflammation

J. Dudeck1, S. Winzer1, R. Immler2, A. Hoppe1, A. Karutz1, V. Alexaki3, S. Nedospasov4,5, S. Speier6,7,8, M. Sperandio2, T. Chavakis3, A. Dudeck1; 
1University of Technology Dresden, Medical Faculty, Institute for Immunology, Dresden, Germany, 2Walter Brendel Centre of Experimental Medicine, Ludwig-Maximilians University Munich, 
Germany, München, Germany, 3University of Technology Dresden, Division for Vascular Inflammation, Diabetes and Kidney, Department of Internal Medicine, University Clinic Carl Gustav 
Carus, Dresden, Germany, 4Germany German Rheumatism Research Center, Berlin, Germany, Berlin, Germany, 5Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, 
Moscow, Russia, Moscow, Russian Federation, 6Paul Langerhans Institute Dresden (PLID) of Helmholtz Centre Munich at the University Clinic Carl Gustav Carus of the Technische Universität 
Dresden, Helmholtz Zentrum München, German Research Center for Environmental Health, Neuherberg, Germany, Neuherberg, Germany, 7German Centre for Diabetes Research (DZD), 
Dresden, Germany, 8DFG-Center for Regenerative Therapies Dresden (CRTD), Faculty of Medicine, Technische Universität Dresden, Dresden, Germany.

Using mast cell (MC)-deficient Kit mutant mice, MCs have been demonstrated to promote innate immune cell recruitment to sites of infection or inflammation. However, pleiotropic 
Kit effects manifest profound alterations in myeloid cell subsets beyond MC deficiency, thereby rendering Kit mutant mice inappropriate for studying mechanisms of neutrophil 
recruitment.
We herein assessed the impact of MC-derived TNF on neutrophil recruitment to sites of sterile skin inflammation. To this end, we utilized the novel genetic mouse line TNFFL/
FLMcpt5-Cre, in which TNF is inactivated selectively in MCs independent of Kit mutations and “MC knock-in” approaches.
Despite unaffected local chemokine release and neutrophil mobilization from the bone marrow to circulation, neutrophil numbers entering the inflamed ear skin were dramatically 
decreased in absence of MC-derived TNF. Intravital multiphoton imaging of TNFFL/FLMcpt5-Cre+ mice crossed to LysM-GFP neutrophil reporter mice revealed unaltered rolling 
of neutrophils along skin vessels but defective transition to firm adhesion and intravascular crawling when compared to Cre- littermate controls. This defect finally resulted in 
intravascular neutrophil enrichment as determined by wide area intravital imaging scans and flow cytometry analysis.
Consequently, MC-derived TNF is dispensable for neutrophil mobilization but critically controls neutrophil extravasation to peripheral sites of inflammation.

P.C.17.18
Mesenchymal stem cells lose their immunomodulatory effects upon differentiation

H. Munir, H. M. McGettrick, G. B. Nash; 
University of Birmingham, Birmingham, United Kingdom.

Mesenchymal stem cells (MSC) communicate with endothelial cells (EC), modulate their response to pro-inflammatory cytokines, and suppress leukocyte recruitment. We examined 
whether differentiation of bone marrow (BM)MSC into adipocytes altered their immunosuppressive capabilities. MSC may lose their immunosuppressive effects upon differentiation 
which may contribute to inflammation. EC were co-cultured with BMMSC or adipocytes-derived from them on opposite sides of a porous filter for 24h. Alternatively, EC were treated 
with supernatant from co-cultures for 24h. EC or co-cultures were stimulated with tumour necrosis factor α (TNFα) for 4h and incorporated into a flow adhesion assay. Purified 
neutrophils or lymphocytes were perfused and their adhesion to the EC was assessed. BMMSC significantly suppressed neutrophil and lymphocyte recruitment to EC stimulated 
with 100U/ml TNFα. These effects were recapitulated by culturing EC in supernatant from EC:BMMSC co-cultures and were reversed by neutralising IL-6 generated in co-culture. In 
contrast, differentiated adipocytes lost the ability to suppress neutrophil, and to a lesser extent lymphocyte recruitment, when compared to BMMSC. Adipocytes enhanced neutrophil 
recruitment to EC treated with low dose TNFα (0.1 or 1U/ml). Supernatants from adipocyte mono- or co-cultures were unable to suppress recruitment, despite containing IL-6. MSC 
are endogenous regulators of inflammation that modify the EC response to cytokines and limit the recruitment of leukocytes, partially through IL-6. Upon differentiation MSC lose 
this regulatory effect, potentially adopting a pro-inflammatory phenotype. This could contribute to pathogenic inflammatory responses through the release of bioactive, soluble 
factors that may alter the way in which IL-6 exerts its effects.

P.C.17.19
Regulating neutrophil response and myelopoiesis under chronic inflammatory conditions

Y. Liu, Z. Bian; 
Georgia State University, Atlanta, GA, United States.

Neutrophil (PMN) infiltration plays a central role in inflammation but is also a major cause for tissue damage. Using zymosan-induced peritonitis as an in vivo PMN infiltration 
model, we show that PMN response/infiltration is significantly enhanced in mice experiencing various systemic inflammatory conditions including colitis and diabetes. Isolation of 
PMN from mice under active colitis or diabetes and adoptive transfer into healthy recipients found that PMN from inflamed mice infiltrate much faster than control PMN that were 
isolated from other healthy mice. Meanwhile, transfer of PMN from healthy mice into recipients that were under colitis or diabetes also observed enhanced PMN infiltration, suggest 
that colitis and diabetes are systemic conditions in which tissue environments, especially tissue macrophages, are primed. To identify the mechanisms that potentiate both PMN 
and tissue environments under inflammation, we further analyzed the dynamic processes of dextran sulfate sodium (DSS)-elicited colitis and found that the enhancement of PMN 
infiltration and macrophage function occurs only at the post-acute/chronic stage of the condition and is associated with markedly production of IL-17. Neutralization of IL-17 in DSS-
treated mice eliminated the enhancement of PMN infiltration and IL-6 production and prevented severe tissue damage. Depletion of IL-17 production in CD47-/- mice also eliminated 
PMN functional enhancement. However, elevated IL-17 is also associated with increases of subsets of myeloid cells (MDSC) that inhibit immune reactions. In summary, our studies 
demonstrate that inflammation at the chronic stage produces feedback signals that enhance PMN infiltration and dynamically regulate the inflammatory reaction.
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P.C.17.21
Mesenchymal stem cells influence the ability of inflamed endothelial cells to recruit neutrophils: A comparative study

L. S. Clarke, H. Munir, R. Andrews, G. B. Nash, H. M. McGettrick; 
University of Birmingham, Birmingham, United Kingdom.

Mesenchymal stem cells (MSC) are multi-potent stromal precursor cells capable of self-renewal and differentiation that reside within the perivascular niche of almost all tissues. 
Recently we have shown that bone marrow MSC (BMMSC) modify the response of vascular human umbilical vein endothelial cells (HUVEC) to cytokines and suppress neutrophil 
recruitment from flow. Here we compare the ability of primary human BMMSC to modulate the responses of endothelial cells (EC) from different tissues and influence their ability to 
support the recruitment and migration of circulating neutrophils.
Two forms of co-cultures were developed: (1) To assess effects on recruitment, EC and MSC were cultured on opposite sides of porous filters and incorporated into a novel flow 
chamber. Neutrophil were perfused and observed as they bind to the EC surface. (2) To examine effects on migration, EC monolayers were formed on the apical surface of a collagen 
gel in which MSC were incorporated. Neutrophil migration through the construct and their location within the gel were assessed.
MSC significantly suppressed neutrophil adhesion to stimulated HUVEC and dermal blood vascular endothelial cells (BEC). In the multi-cellular gel model, MSC co-cultured with BEC 
were also capable of suppressing neutrophil adhesion and thus further migration into the gel. The presence of MSC did not appear to affect the depth to which recruited neutrophils 
migrated.
Our results suggest MSC are able to modify the response of EC from different tissues, suppressing the recruitment of circulating neutrophils and their onward migration. Thus MSC 
are endogenous tissue-resident regulators of inflammation.

P.C.17.22
Stress induced temporary lymphocyte drop in blood during percutaneous coronary intervention

E. V. Shmeleva1, S. E. Boag1, K. Bennaceur1, I. Spyridopoulos1,2,3; 
1Institute of Genetic Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom, 2Institute of Cellular Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom, 
3Department of Cardiology, Freeman Hospital, Newcastle upon Tyne, United Kingdom.

Introduction: Physiological and psychological stress reactions influence the immune system. We observed effects of an acute stress reaction induced by a percutaneous coronary 
intervention (PCI) procedure on lymphocyte redistribution.
Material and Methods: 23 patients with ST-segment elevation myocardial infarction (STEMI) and 9 non-STEMI patients undergoing PCI for the direct stenting of the related infarct/
stenosis artery. Blood samples were taken at different time points: before and at 15min, 30min, 90min and 24h after PCI. Absolute counts of leucocyte subpopulations (FACS) and 
serum levels of corticotropin-releasing hormone (CRH) and cortisol (ELISA) were assessed.
Results: Our study demonstrated significant drops by 50-60% of absolute counts for NK and CCR7neg T-cells, but not monocytes or granulocytes, in the blood samples of STEMI 
patients 90min after PCI (p’s<0.0001). Also, a significant 26% decrease of CD8posCCR7neg T-lymphocytes and 46% drop of NK cells were observed in non-STEMI patients at 90min post-
PCI (p’s<0.01). Serum CRH and cortisol levels in STEMI patients were significantly higher before and after PCI procedure compared with the non-STEMI group (p’s<0.01). However, 
CRH dynamics throughout these time points were equal for STEMI and non-STEMI patients: there was an approximately 25% CRH increase immediately after wire insertion with a 
gradual decrease until 90min after PCI (p’s<0.01). Our findings suggest that cortisol participates in lymphocyte redistribution: STEMI patients with high cortisol levels at 30min after 
PCI had a larger drop of CCR7neg T-cells (r=-0.572, p=0.018).
Conclusion: We infer that PCI activates the hypothalamic-pituitary-adrenal axis, which contributes to a temporary lymphocyte drop in blood.

P.C.17.23
Molecular-genetic analysis of defensins in chronic periodontitis

N. Sarkisjan1,2,3, I. Tuzankina2,3, M. Dolgikh1, L. Solomatina2,3; 
1USMU, Ekaterinburg, Russian Federation, 2Federal State Autonomous, Educational Institution of Higher Professional Education, Ural Federal University Named After the First President of 
Russia B. N. Yeltsin, Ekaterinburg, Russian Federation, 3Institute of Immunology and Physiology of Ural Branch of the Russian Academy of Sciences, Ekaterinburg, Russian Federation.

Chronic periodontitis (CP) is a common oral disease that confers substantial systemic inflammatory and microbial burden and is a major cause of tooth loss, the disease which is 
steadily growing, which requires a more profound study of etiological Genesis. The aim of the present work was the study of the Association of polymorphic markers DEFB1(-20) 
and DEFB1(-44), with the development of periodontal disease, as well as study the gene expression of HBD-2 in the epithelial cells of the tissues. The definition of polymorphic 
markers and the level of expression of defensins was performed using PCR-RV in the presence intercalary dyes and TaqMan probes. The frequency of variant AG same polymorphic 
marker DEFB1 G(-20)A was significantly higher than in the comparison group: 0,86 compared to 0,56. In the group of patients with periodontitis in 60% of cases in the epithelial 
cells of periodontal the expression of HBD-2 was sharply decreased in 3.7 times. Thus, the data genotypes and alleles of beta-defensin 1 can be considered candidates for markers 
development/the patronage of periodontitis.

P.C.17.24
Probiotics in Crohn disease: selecting strains able to trigger Paneth cells-derived antimicrobial response and downregulate inflammatory responses

J. Hrdy1, A. Cesaro2, C. Lapadatescu3, M. Chamaillard2, B. Pot4, C. Grangette4; 
1First Faculty of Medicine, Charles University in Prague, Prague, Czech Republic, 2Récepteurs Nods-Like dans l’Infection et l’Immunité, Centre d’Infection et d’Immunité de Lille, Inserm 
U1019-CNRS UMR8204, Institut Pasteur de Lille, Lille, France, 3Proxis, Bioprox, Levallois-Perret, France, 4Bactéries Lactiques et Immunité des Muqueuses, Centre d’Infection et d’Immunité 
de Lille, CNRS UMR8204, Institut Pasteur de Lille, Université Lille Nord de France, Lille, France.

In genetically susceptible individuals, an inappropriate mucosal immune response against intestinal microbiota appears to be the principal mechanism leading to the pathogenesis of 
IBD. Importantly, Paneth cells showed impaired secretion of antimicrobial peptides in Crohn disease patients. Our aim was to select probiotic strains able to restore the functionality 
of Paneth cells and dampen inflammatory immune responses.
The capacity of probiotic strains to induce defensin expression was tested in vitro using the murine epithelial cell line mICcl2. Induction of activation markers on bone marrow derived 
dendritic cells (BMDC) after 24 hrs of coculture with bacterial strains was followed by flow cytometry. The potential of probiotic strains to promote either Th17 or Tregs was evaluated 
by coculture of naive CD4+CD25- cells with probiotic-primed BMDC. Mouse model of Citrobacter rodentium infection was used for testing the capacity of probiotic strains to decrease 
inflammation in vivo.
The best inducers of defensins in mICcl2 were E. coli, L. reuteri or L. acidophilus strains. L. acidophilus strains were the most potent inducers of activation markers on BMDC and the 
best inducer of IL-17, while L. reuteri strains were the best inducers of Tregs. In a mouse model of Citrobacter rodentium infection, selected strains were able to decrease parameters 
of inflammation and to increase defensin gene expression in the colon of infected mice.
In conclusion, we have identified several promising probiotic strains in the context of IBD. Detailed mechanism of action needs to be clarified. This work was supported by ANR project 
BIOpaneX, AZV15-26877, PRVOUK P25/LF1/2.

P.C.17.25
Irisin - adipomiokine with potential anti-inflammatory properties

A. I. Mazur-Bialy1, E. Pochec2, J. Bilski1; 
1Faculty of Health Sciences, Jagiellonian University Medical College, Krakow, Poland, 2Jagiellonian University, Krakow, Poland.

Purpose: Irisin discovered in 2012 by Bostrom is an adipomiokine released mainly during physical activity by muscles and moreover by adipocytes. The most important functions of 
irisin is participation in browning of the adipose tissue (i.e. increasing the body’s energy requirement) and contribution to restriction of development of insulin resistance and type 2 
diabetes. Considering the significant impact of an inflammatory agent to development of insulin resistance and type 2 diabetes, as well as lack of reports on the direct influence of 
irisin on the immunocompetent cells activity, we made attempt to establish the effect of various concentrations of irisin on the macrophages activity.
Methods: Studies were carried out on the RAW 264.7 macrophages cultured in DMEM medium enriched with irisin at 10, 50 or 100 nM concentrations, with or without LPS 
stimulation. Apoptosis was measured using Anexine V kit, cytokine production was quantified using the commercial Elisa kit. Relative gene expression was performed using Real-time 
PCR.
Results: In LPS stimulated group irisin treatment (50 and 100 ng/ml) resulted in reduction of proinflammatory cytokine: i.e. TNF-alpha, IL-1beta, IL-6 and MCP-1 on both mRNA and 
protein level. Moreover, no influence of irisin on cell viability, including apoptosis or necrosis, was observed.
Conclusion: This research shows for the first time that irisin modulates the macrophages function, and has a potential anti-inflammatory properties. Further studies are still needed to 
establish the role of irisin in macrophages activation and immune response development.
This study was supported by the grant K/DSC/002108.
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P.C.17.26
Modulation of NAD+ homeostasis controls TNF-α secretion in differentiated macrophages

A. Al-Shabany1, A. D. Foey2, A. J. Moody1, R. A. Billington1; 
1School of Biological Sciences, University of Plymouth, Drake Circus, Plymouth, United Kingdom, 2School of Biomedical and Healthcare Sciences, University of Plymouth, Drake Circus, 
Plymouth, United Kingdom.

It is now appreciated that classically activated (M1) macrophages rely strongly on glycolysis and thus NAD+ for their immune function. NAD-mediated sirtuin activity has been shown 
to modulate TNF-α release and responses in pro-inflammatory macrophages. While the relationship between NAD+ and TNF-α is well documented, the mechanism by which NAD+ 
homeostasis is involved is not fully understood. Based on our observations that LPS stimulation augments NAD+ and TNF-α level in M1-like macrophages, we have investigated the 
association between NAD+ levels and TNF-α. To do this, we have used PMA-differentiated THP-1 cells, a model of pro-inflammatory M1 macrophages. The link between NAD+ and 
TNF-α have been investigated using FK866, an inhibitor of NAD+ synthesis (via inhibition of NMPRTase) and DPI (an inhibitor of NADPH Oxidase) and sirtinol (an inhibitor of sirtuin 
activity). Up on LPS stimulation, both DPI and FK866 decreased NAD+ levels in pro-inflammatory (M1-like) cells. This suggests that NAD+ is produced partially via NADH oxidation 
and partially through NAD+ synthesis. Both DPI and FK866 reduced TNF-α secretion with DPI showing the largest effect. We also observed that sirtinol blocks the decay of TNF-α 
and NAD+ after LPS with TNF-α levels not decreasing in 24 h as in the control. This would suggest that NAD+ mediates that decay phase. Collectively, the results suggest that the 
mechanism that links NAD+ and TNF-α is complex and requires a combination of pathways. Further clarification of the exact mechanisms involved will be required before precisely 
targeted pharmacological approaches can be tested for immunomodulatory effects.

P.C.18 NK and NKT Cells - Part 3

P.C.18.01
IL-1β promotes in vitro UCB-derived CD34+ cell differentiation towards NK cells

P. Ambrosini1, F. Loiacono1, R. Conte2, L. Moretta1, C. Vitale3, M. Mingari3; 
1IRCCS G.Gaslini, Genova, Italy, 2IRCCS AOU San Martino-IST, Genova, Italy, 3Università degli studi di Genova, Genova, Italy.

In haplo-HSCT, Natural Killer (NK) cells developing from donor CD34+ precursors have been shown to play a pivotal role in the control of leukemic relapses. Thus, it is important 
to identify mechanisms that could potentially interfere with NK cell differentiation. Recently, we focused our studies on the capability of leukemia cells to modulate NK cell 
differentiation: we observed that fresh AML could potentially interfere with NK cell development and maturation. Remarkably, this effect correlated with the secretion of IL-1β 
by leukemia cells themselves. Because, in the haplo-HSCT setting, NK cells play a major role in the control of leukemic relapses, it was important to clarify whether IL-1β could 
interfere with NK cell differentiation. We show that IL-1β promotes in vitro UCB-derived CD34+ cell differentiation towards NK cells. In particular, CD34+ conditioned cells, displayed an 
enhancement of DNA-binding protein inhibitor (ID2), and E4BP4 mRNA expression. This resulted in a remarkable enrichment in CD161+CD56+LFA-1+KIR-/+ mature NK cells. In addition, 
in the CD161+CD56+IL-1RI+LFA-1- cells populations (putative Innate Lymphoid Cells 3, ILC3) present in the culture, a significant increase of Eomes, NKp46, CD94/NKG2A, cytolytic 
granules and IFNγ expression was detected. This increase was paralleled by a significant decrease of RORγt TF and NKp44 expression and by a diminished IL-22 production. These 
data suggest that IL-1β inhibits ILC3 differentiation while favoring NK cell development. This finding would be important in the context of haplo-HSCT, where inflammation and IL-1β 
release, induced by the conditioning regimen or residual leukemic cells or infections, could affect the BM microenvironment.

P.C.18.02
Immunogenetic of NK receptors in melanoma patients

M. Messaoudene1, S. Rusakiewicz2, D. Enot3, L. Zitvogel2, R. Tamouza1, W. Boukouaci1, M. Avril4, A. Toubert1, A. Caignard1; 
1INSERM U1160, Paris, France, 2INSERM U1015, Villejuif, France, 3Cancer Institute Gustave Roussy, Villejuif, France, 4APHP Hospital Cochin, Paris, France.

Introduction: Melanomas are immunogenic tumors with metastatic potential. There is growing evidence that NK cells infiltrate human tumors and several reports outline that NK cells 
efficiently target melanoma cells, involving NCR1, NCR3 and NKG2D dependent lysis. Given the NK cell-based immunosurveillance of melanoma, we have performed immunogenetic 
studies and determine the impact of transcripts levels and polymorphisms in genes coding for NCR1, NCR3 and NKG2D/MICA receptors.
Material and methods: we analyzed NCR3/NKp30 isoforms and the transcript levels of NCR1/NKp46 in blood of healthy volunteers and melanoma patients. Our cohorts of 183 
melanoma patients (103 stage IV metastatic patients) with a series of 12 long survivors (LS), rare metastatic patients that controlled the disease. We assessed polymorphisms that 
control expression and function of NCR3 and NKG2D receptors. We measured seric levels of soluble NKp30 and NKG2D ligands. These parameters were correlated with patient 
evolution.
Results: Compared to healthy volunteers, patients have reduced amounts of NKp30 transcripts. Levels of NKp30a isoform (associated to cytotoxicity) correlated with overall 
survival, survival from sampling and duration of stage IV in patients with previous history of conventional chemotherapy treatments. High NKp46 levels identified patients with good 
prognosis. Additional analyses of polymorphisms of NKp30, MICA (MICA-129) and NKG2D genes indicated a unique profile in LS patients, suggesting that spontaneous regression of 
melanoma is associated with rare allelic variants of NKp30, MICA genes and NKG2D haplotypes.
Conclusions: These data outline the interest of NK receptors expression as prognostic biomarkers in advanced melanoma patients.
Grants: INCa PAIR melanoma

P.C.18.03
Immune profile and expression of NKG2D in chronic lymphocytic leukemia

M. Villa-Álvarez1,2, L. Huergo-Zapico1,2, A. Acebes-Huerta1,2, A. López-Soto1,2, S. Lorenzo-Herrero1,2, A. P. González-Rodríguez3, A. R. Payer3, S. Gonzalez1,2; 
1Department of Functional Biology, University of Oviedo, Oviedo, Spain, 2IUOPA, University of Oviedo, Oviedo, Spain, 3Department of Hematology, Hospital Universitario Central de 
Asturias, Oviedo, Spain.

Introduction: Chronic lymphocytic leukemia (CLL) is characterized by a clonal accumulation of mature malignant B cells in blood and lymphoid organs. The interaction of leukemia 
cells with the immune system may affect disease progression and survival.
Methods: The distribution and phenotypic characteristics of lymphocyte subsets obtained from 99 CLL patients and 50 controls were assessed in this study.
Results: Compared with controls, leukemia patients showed an expansion of NK and CD8 T cells at diagnosis and the increase of CD8 T cells was associated with better prognosis 
of CLL patients. The absolute number of CD8 T cells significantly decreased in these patients with the progression of the disease; however the number of NK cells kept significantly 
elevated overtime. NK and CD8 T cells showed an impaired expression of NKG2D receptor, further enhanced in patients with advanced and progressive disease. The cytotoxic activity 
of NK cells was diminished in CLL patients; however treatments with IL-2, IL-15, IL-21 and lenalidomide restore it. The effect of IL-2 and IL-15 was associated with the up-regulation of 
NKG2D expression on immune cells.
Conclusions: Our experiments indicate that a deep deregulation of the immune system occurs with the progression of CLL. The expansion of NK cells, and the reversibility of their 
defects, provides new opportunities for immunotherapeutic intervention in CLL.
Funding: This work was supported by the Spanish grants of Fondo de Investigaciones Sanitarias (Instituto de Salud carlos III) PI12/01 280. MVA and SLH hold a Severo Ochoa grant 
(BP12076 and BP14150).

P.C.18.04
B7-H6-mediated downregulation of NKp30 in NK cells contributes to ovarian carcinoma immune escape

S. Pesce1, G. Tabellini2, C. Cantoni1,3, O. Patrizi2, D. Coltrini2, F. Rampinelli4, J. Matta5, E. Vivier5, A. Moretta1, S. Parolini2, E. Marcenaro1; 
1Università degli Studi di Genova, Genova, Italy, 2Dipartimento di Medicina Molecolare e Traslazionale, Brescia, Italy, 3Istituto Giannina Gaslini, Genova, Italy, 4Dipartimento di Ostetricia e 
Ginecologia, Spedali Civili di Brescia, Brescia, Italy, 5Centre d’Immunologie de Marseille-Luminy, UM2 Aix-Marseille Université, Marseille, France.

Introduction: In this study, we analyzed the molecular mechanisms that may contribute to suppress the NK cell-mediated responses in neoplastic microenvironment in patients with 
papillary serous ovarian carcinoma. In particular, we focused our attention to the interaction between the activating NK receptor NKp30 and its ligand, B7-H6.
Matherials and Methods: The study will be conducted in a cohort of patients with papillary serous ovarian carcinoma. Biological material used: ovarian carcinoma cells isolated 
from ascitic fluid, NK cells isolated from peripheral blood (PB-NK) or from ascitic fluid (PF-NK), serum, ascitic fluid. NK cells will be characterized phenotypically by flow cytometry 
techniques, and functionally by cytotoxic/degranulation assays.
Results: Our data indicate that in a fraction of these patients the expression of the NKp30 activating receptor is substantially reduced in PF-NK cells as compared to PB-NK cells. 
The impaired expression of this receptor was associated with the presence of its ligand B7-H6, which was detectable as a surface/cytosolic molecule in tumor cells and as a soluble 
molecule in the PF. Patients expressing low levels of NKp30 displayed a compromised NK-mediated anti-tumor cytolytic activity and low IFNgamma production in response to B7-H6+ 
target cells.
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Discussion: Our results suggest that chronic receptor-ligand interaction may cause loss of NKp30 expression on NK cells in the tumor microenvironment, thereby contributing to poor 
NK cell-mediated elimination of ovarian carcinoma cells.
This mechanism represents a novel way by which the tumor microenvironment may contribute to the escape from NK-mediated immune surveillance.

P.C.18.05
Natural killer cells are indispensable for resolution of antigen-induced inflammation in mice

J. Freysdottir1,2, O. U. Anuforo1,2, H. S. Jonasdottir3, M. Giera3, I. Hardardottir2; 
1Landspitali - The National University Hospital of Iceland, Reykjavik, Iceland, 2University of Iceland, Reykjavik, Iceland, 3Leiden University Medical Center, Leiden, Netherlands.

Introduction: Resolution of inflammation is important in preventing chronic inflammation. NK cells have recently been implicated in resolution of allergic airway inflammation. This 
study examined the role of NK cells in resolution of inflammation using an antigen-induced peritonitis model, resembling a flare-up in autoimmune diseases.
Materials and methods: Peritonitis was induced by injecting mBSA into the peritoneum of mBSA immunized mice. Mice were injected intravenously with an NK cell depleting or 
a control antibody 24 h prior to peritonitis-induction. Prior to and at several time-points following peritonitis-induction, peritoneal exudates were collected and cells and soluble 
mediators analyzed by flow cytometry, ELISA and LC-MS/MS.
Results: The depleting antibody led to a 50% decrease in peritoneal NK cell number 36 h after injection (12 h after peritonitis-induction). The number of peritoneal neutrophils 
increased after peritonitis-induction and peaked in the control group at 6 h, whereas their number in the depleted group continued to increase and peaked at 12 h, being at that time-
point twice the number in the control group. By 48 h the number of neutrophils in the control group had almost returned back to baseline but in the depleted group their numbers 
remained high. Peritoneal concentrations of 15-HEPE and PGE2 were lower and concentrations of IL-6, IL-12p40 and G-CSF were higher in the depleted group than in the control 
group 12 h following peritonitis-induction.
Conclusions: These results indicate that NK cells may be important for halting neutrophil recruitment and/or inducing neutrophil apoptosis and are indispensable for resolution of 
antigen-induced inflammation.

P.C.18.06
Phenotypic and functional stages in the intrathymic development of human NK cells

L. Hidalgo, V. Martínez, L. Fernández-Sevilla, R. Sacedón, A. Varas, Á. Vicente; 
Department of Cell Biology, School of Medicine. Complutense University of Madrid, Madrid, Spain.

Introduction: It is generally accepted that bone marrow is the main site of NK cell development in adult humans. However, several reports have shown that hematopoietic precursors 
and developing NK cells can also be found in others adult tissues including the thymus. Nevertheless, a complete pathway of NK cell differentiation at this site has not been defined in 
humans. In this work, we provide evidence for discrete stages of human intrathymic NK cell differentiation.
Methods: Human intrathymic precursors and NK cell subsets were isolated by immunomagnetic separation and sorting and further analyzed using real time PCR, flow cytometry, 
ELISA and CBA assays.
Results: We have studied the early human intrathymic CD34+CD1a-BMPRIA+ precursor cells mostly express surface cell markers and transcription factors typically associated with 
NK cell lineage, and mainly differentiate into functional CD56+ NK cells. When thymic NK cells are differentiated in vitro, the appearance of CD34+CD1a-BMPRIA+ NK cell precursors 
is followed by CD56loCD94-/+NKp46-BMPRIA+ immature NK cells and CD56hiCD94++NKp46+BMPRIA- mature NK cells. We have identified those NK cell subpopulations in the human 
thymus and we have carried out an ex vivo phenotypic characterization. Differential characteristics of intrathymic mature NK cells have been also studied comparing with NK cells 
from human peripheral blood. Finally, the production of different chemokines suggests that they are functionally related to thymic dendritic cells.
Conclusions: We have characterized the intrathymic developmental pathway of human NK cells, whose function seem to be linked to thymic dendritic cells.

P.C.18.07
Resistance to B-RAF inhibitor confers increased immunogenicity of melanoma cells to Natural Killer cell mediated lysis

A. Frazao1, M. Colombo1, E. Neves1, F. Bouquet2, A. Savina2, M. Avril3, A. Caignard1; 
1INSERM U1160, Paris, France, 2Roche Pharmaceuticals Scientific Partnerships, Boulogne Billancourt, France, 3APHP Hospital Cochin, Paris, France.

Introduction: Melanoma is an agressive cutaneous cancer with high metastatic potential. Presence of a BRAFV600 mutation in 60% of melanoma showed the interest of BRAF 
inhibitors as drugable targets for melanoma. Specific BRAF inhibitors (Vemurafenib/PLX4032) were developed. Vemurafenib treatment induces high rates of clinical responses 
in patients. However, patients often relapse after several months of treatment. Melanoma cells express stress molecules and are susceptible to lysis by Natural Killer (NK) cells, 
suggesting interest for NK-based therapies for BRAFi resistant patients.
Material and methods: From 4 BRAF mutated melanoma cell lines (P), we have generated PLX4032 resistant variants (R). These R variants were characterized and compared to the 
corresponding parental cell lines, susceptible to PLX4032. In these P and R cells, we have studied the expression of the NK ligands and evaluated NK cell functions (NK-mediated lysis 
of melanoma cells and production of cytokines).
Results: Resistant variants display increased susceptibility NK-mediated lysis than the respective P cell lines. Our data further show that stimulation with R cell lines induce higher 
production of IFNγ by NK cells than the respective P cell lines.
Conclusions: Metastatic melanoma patients are nowadays treated with combinations of agents including MAPK inhibitors and mAbs directed against immune checkpoint blockers 
on T cells. Our observations indicate the interest of a better understanding of NK cell regulation following resistance to target therapies. This will open new therapeutic opportunities 
aimed at boosting NK cell mediated lysis in patients resistant to MAPK inhibitors.
Grants: INCa PAIR Melanoma, Roche Pharmaceuticals, Fondation ARC

P.C.18.08
Relationship between NKG2C copy number and different NK-cell subset redistribution patterns detected in HCMV+ individuals

A. Muntasell1, A. Pupuleku2, E. Cisneros3, A. Vera2, M. Moraru3, C. Vilches3, M. López-Botet1,2; 
1Hospital del Mar Medical Research Institute (IMIM), Barcelona, Spain, 2Pompeu Fabra University, Barcelona, Spain, 3Hospital Universitario Puerta de Hierro, Majadahonda, Spain.

HCMV infection promotes an adaptive expansion of functionally mature NK cells expressing high levels of the CD94/NKG2C activating receptor (NKG2Cbright). A direct relation between 
the NKG2C gene dose and NKG2C(+) NK-cell numbers has been reported. Recently, FcRγ(-) NK cells partially co-expressing NKG2C have been also described in HCMV+ individuals. In 
the present study, the relationship between FcRγ down-regulation, NKG2C and NKG2A expression and the NKG2C genotype was systematically analysed in healthy adults (n=80).
NKG2Cbright and FcRγ(-) NK cells co-existed in ~50% HCMV+ individuals. NK cells from HCMV- and most HCMV+ donors lacking NKG2Cbright cells were FcRγ+. The proportions of 
NKG2Cbright cells down-regulating FcRγ varied in different subjects. Expression of KIR2D, NKG2A, CD161, CD57 and LILRB1 was similar in FcRγ(+) and FcRγ(-) NKG2Cbright NK cells, 
whereas NKp30 and NKp46 levels paralleled FcRγ loss. The overall proportions of FcRγ(-) NK cells were comparable in NKG2C+/del and NKG2C+/+ individuals, despite that the latter 
displayed higher NKG2C+ NK-cell numbers. Yet, both NKG2C(-) FcRγ(-) and NKG2Cbright FcRγ(-) NK-cell subsets were more frequently observed in NKG2C+/del as compared to NKG2C+/+ 

individuals. Remarkably, the response to antibody-dependent activation (i.e. degranulation and TNFα production) of NKG2Cbright FcRγ(-) NK cells was higher than that of NKG2C-
FcRγ(-) and FcRγ(+) subsets.
Altogether the results support that an expansion of NKG2Cbright NK cells and FcRγ down-regulation are concurrent events, sequentially occurring in some HCMV+ individuals, pointing 
out a relationship of the NKG2C genotype with different HCMV-induced NK-cell redistribution patterns.

P.C.18.09
Analysis of memory-like NK cells in HCMV-infected pediatric patients undergoing αβ+T- and B-cell depleted HSCT for hematological malignancies

L. Muccio1, A. Bertaina2,3, M. Falco4, D. Pende5, R. Meazza5, M. Lopez-Botet6, L. Moretta4, F. Locatelli2,3, A. Moretta1, M. Della Chiesa1; 
1Dipartimento di Medicina Sperimentale and Centro di Eccellenza per la Ricerca Biomedica, Universita` di Genova, Genova, Italy, 2Dipartimento di Onco-Ematologia Pediatrica, Ospedale 
Bambino Gesu`, Rome, Italy, 3Department of Pediatrics and Surgical Science, University of Pavia, Pavia, Italy, 4Istituto Giannina Gaslini, Genova–Quarto, Genova, Italy, 5Istituto di Ricovero 
e Cura a Carattere Scientifico, Azienda Ospedaliera Universitaria San Martino-Istituto Nazionale per la Ricerca sul Cancro, Genova, Italy, 6Universitat Pompeu Fabra and Institut Hospital del 
Mar d’Investigacions Mèdiques, Barcelona, Spain.

Introduction: NK cells represent the first lymphocyte population emerging after HSCT, thus their role in early recovery of immunity after the allograft is considered crucial. In previous 
studies we have shown that HCMV reactivation can promote a fast generation of mature and functional NK cells in adults receiving UCBT.
Materials and Methods: 27 children affected by hematological malignancies (mainly ALL) received a novel type of haplo-HSCT based on the removal of both αβ+ T cells and CD19+ B 
cells. NK cell reconstitution was analyzed at different time points after transplantation (1, 3 , 6 and 12 months) comparing patients who did or did not experience HCMV reactivation.
Results: Upon HCMV reactivation, most children showed a progressive expansion of a memory-like NK cell subset characterized by the expression of both NKG2C, a putative 
receptor for HCMV, and CD57, an NK marker of terminal differentiation. These cells were detectable by month 3 after HSCT and kept expanding at least until 12 months after HSCT. 
NKG2C+CD57+ NK cell expansions was accompanied by high levels of KIRs and LIR-1 and low levels of Siglec-7, NKG2A and IL-18Rα, were active against tumor targets and could also 
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efficiently respond to cells expressing HLA-E (known ligand for NKG2C). On the other hand, this HCMV-induced NK cell subset displayed poor ability to produce IFN-γ in response to 
IL12 +IL18.
Conclusions: HCMV reactivation in children receiving a novel type of haplo-HSCT induced the emergence of memory-like NK cells that may contribute to prevent infections and 
enhance anti-leukemia effects.

P.C.18.10
The human C-type lectin-like NK receptor NKp80 uses a distinct proximal signaling mechanism to stimulate natural killer cell activation

B. Bauer, T. Rückrich, A. Steinle; 
Institute for Molecular Medicine, Frankfurt am Main, Germany.

NKp80 is an activating natural killer (NK) receptor that is broadly expressed on human NK cells. Upon ligation with its ligand ‘activation-induced C-type lectin’ (AICL) expressed 
on myeloid cells and interleukin-experienced NK cells, NKp80 stimulates cytotoxicity and cytokine secretion. NKp80 does not associate with adaptor molecules such as CD3ζ to 
transduce signals into cells but uses an atypical cytoplasmic hemi-immunoreceptor tyrosine-based activation motif (hemITAM) for cellular activation. Mutational studies of the 
NKp80 hemITAM as compared to the hemITAM consensus revealed that alterations in the NKp80 hemITAM result in a diminished tyrosine phosphorylation and abrogation of 
Syk recruitment. We therefore postulate that another yet unidentified signaling molecule is recruited by phosphorylated NKp80 instead. Here, we report recent results on the (i) 
phosphorylation of signaling molecules, (ii) NK cell degranulation and (iii) calcium influx in human NK cells upon NKp80 crosslinking, and also (iv) the identification of the Src kinase 
family member Fyn as a putative NKp80 interacting protein.
Crosslinking of NKp80 on primary human NK cells results in the phosphorylation of Syk, SLP-76, and PLCγ1, respectively, as well as calcium influx, in a manner similar to the activating 
NK receptor NKp46 that signals via ITAM-bearing adaptors. Interestingly, calcium influx upon NKp80 ligation is delayed as compared to NKp46. NKp80 co-immunoprecipitation 
studies uncovered Fyn as a putative NKp80 interactor. In functional terms, overexpression of Fyn strongly enhanced NKp80-mediated, but not NKp44-mediated NK cell 
degranulation. Hence we postulate that Fyn is constitutively associated with NKp80 and regulates its stimulatory function.

P.C.18.11
IL-1beta curtails NK cell stimulation by DCs and regulates CD95-induced apoptosis

D. M. Tufa, F. Ahmad, D. Chatterjee, G. Ahrenstorf, R. E. Schmidt, R. Jacobs; 
Hannover Medical School, Hannover, Germany.

In order to attain their optimal functions, human blood natural killer (NK) cells communicate with other immune cells. Previously, it has been shown that NK cells communicate with 
6-sulfo LacNAc dendritic cells (slanDCs), which are able to stimulate NK cells in vitro. In this study we investigated how slanDCs regulate the level of NK cell activation. The secretion 
of interleukin (IL)-1β by slanDCs during coculture with NK cells increased as a result of signaling via intercellular adhesion molecule (ICAM)-1 of slanDCs after binding lymphocyte 
function-associated antigen (LFA)-1 on NK cells. IL-1β induced the expression of Fas receptor (CD95) on NK cells. Binding of Fas ligand (CD178) to CD95 induced apoptosis of activated 
NK cells. Moreover, IL-1β also increased the enzyme cyclooxygenase (COX)-2 in slanDCs which in turn enables cells to secrete prostaglandin (PG)-E2. Consequently, PGE2 acted 
as a suppressing agent tuning down the activation level of NK cells. In summary, IL-1β limits the level of NK cell activation by inducing apoptosis and suppression as a homeostatic 
regulatory functions.

P.C.18.12
Functional effects of HMGB1 released following NK/melanoma cell interaction

M. Parodi1, M. Pedrazzi1, C. Cantoni1,2,3, M. Averna1,2, M. Patrone4, M. Cavaletto4, S. Spertino4, D. Pende5, M. Balsamo1, G. Pietra1,2, S. Sivori1, S. Carlomagno1, M. Mingari5,1,2, L. Moretta3, B. 
Sparatore1,2, M. Vitale5; 
1Università di Genova, Genova, Italy, 2CEBR Università di Genova, Genova, Italy, 3Istituto G. Gaslini, Genova, Italy, 4University of Piemonte Orientale, Alessandria, Italy, 5IRCCS AOU 
S.Martino-IST, Genova, Italy.

Introduction: A major issue for the exploitation of NK cells in the cure of solid malignancies is represented by the scarce information on how these cells migrate within the tumor. 
HMGB1 can be released in the tumor microenvironment by dying tumor cells or by immune cells. It can specifically modulate different functions including migration or cytokine 
secretion. No data are presently available on the possible release of HMGB1 during NK/tumor cell interaction and on its effects on recruitment of effector cells.
Methodology and Results: By mAb-mediated receptor stimulation, co-culture experiments and biochemical analysis, we demonstrate that NK cells can release HMGB1 upon 
interaction with melanoma cells or following direct engagement of activating receptors. During NK-mediated tumor cell killing, two HMGB1 forms are released, each displaying 
a specific electrophoretic mobility. The use of perforin-defective NK cells (unable to kill target cells) in NK/tumor cell co-cultures allowed to demonstrate that NK cells specifically 
release a HMGB1 form that acts as chemoattractant, while dying tumor cells passively release a non-chemotactic HMGB1. Finally, we show that RAGE is expressed by NK cells and 
mediates HMGB1-induced NK cell chemotaxis. Proteomic analysis of NK cells exposed to recombinant HMGB1 revealed that HMGB1, besides inducing immediate chemotaxis, also 
promotes expression changes of proteins involved in the regulation of the cytoskeletal network.
Conclusions: our findings allow the definition of a previously unidentified mechanism used by NK cells to amplify their response to tumors, and provide additional clues for the 
emerging role of HMGB1 in immunomodulation and tumor immunity.

P.C.18.13
The alphaherpesvirus gD glycoprotein suppresses DNAM-1-dependent Natural Killer cell-mediated lysis of infected cells through modulation of CD112

K. Grauwet1,2, C. Cantoni3,4,5, M. Parodi3, A. De Maria6,7,8, B. Devriendt2, D. Pende8, L. Moretta5, M. Vitale8, H. Favoreel2; 
1equal, contributors, Belgium, 2Laboratory of Immunology, Department of Virology, Parasitology and Immunology, Faculty of Veterinary Medicine, Ghent University, Ghent, Belgium, 3Dept. 
of Experimental Medicine (DIMES), University of Genova, Genova, Italy, 4equal, Contributors, Italy, 5Istituto G. Gaslini, Genova, Italy, 6Center of Excellence for Biomedical Research (CEBR), 
University of Genova, Genova, Italy, 7Dept. of Health Sciences (DISSAL), University of Genova, Genova, Italy, 8IRCCS AOU San Martino-IST, Genova, Italy.

Introduction: The alphaherpesviruses represent the biggest herpesvirus subfamily, and include different related and important pathogens, such as herpes simplex virus (HSV) 
in man and pseudorabies virus (PRV) in pigs. Natural Killer (NK) cells play a central role in the control of this group of viruses. While several NK immune evasion strategies have 
been described for beta- and gammaherpesviruses, immune escape mechanisms related to the alphaherpesviruses remain largely unknown. Here we describe a novel NK evasion 
mechanism of alphaherpesviruses that reduces the susceptibility of infected cells to NK-mediated lysis.
Materials and methods: Porcine and human cell lines were infected with PRV Kaplan and HSV-2 333 wild type viruses and their isogenic gDnull mutants. HEK293T cell line was 
transfected with gD(PRV) and gD(HSV-2). Susceptibility of infected and transfected cells to NK-mediated lysis was assessed by cytolytic and degranulation assays using porcine and 
human NK cells. Down-regulation and degradation of CD112 was evaluated by cytofluorimetric analysis using recombinant DNAM-1 receptor and specific antibodies, and by Western 
blot.
Results: Expression of the gD glycoprotein of the alphaherpesviruses pseudorabies virus (PRV) and herpes simplex virus-2 (HSV-2) led to reduced cell surface availability and 
degradation of CD112/Nectin2, a ligand for the activating NK receptor DNAM-1. As a consequence, DNAM-1 binding to the surface of both virus-infected and gD-transfected cells was 
decreased, and DNAM-1-dependent NK cell-mediated lysis of PRV- or HSV-2-infected cells was reduced.
Conclusions: Identification of this novel mechanism of immune evasion may help in the design of improved herpesvirus vaccines and herpesvirus-based therapeutic vectors.

P.C.18.15
Quantitative and functional deficiency of innate-memory-like CD8+ T lymphocytes in chronic myeloid leukemia patients

D. Desmier1,2, F. Jacomet1,2, E. Cayssials1,2, S. Basbous1, N. Piccirilli1, A. Barra1,2, F. Guilhot1,2,3, L. Roy3, C. Giraud2, A. Herbelin1, J. Gombert1,2; 
1INSERM U1082, poitiers, France, 2CHU de Poitiers, Poitiers, France, 3CIC 802, Poitiers, France.

Invariant Natural Killer T (iNKT) cells, an innate T cell subset harboring the transcription factor PLZF, are believed to play a key role in cancer immunosurveillance and are functionally 
deficient in chronic myeloid leukemia (CML). We have recently identified in healthy individuals a distinct new CD8 T cell subset exhibiting a marked “innate” (KIR/NKG2A+) phenotype 
with high Eomesodermin (Eomes) expression and prompt IFN-γ production in response to innate-like stimulation by IL-12+IL-18. Knowing that the generation of innate Eomes-
expressing CD8 T cells in mice depends on PLZF-expressing NKT cells, we surmised that innate-like KIR/NKG2A+Eomes+ CD8 T cells could be altered during CML. Accordingly, in 
CML patients at diagnosis, size and functions of blood innate-like KIR/NKG2A+Eomes+ CD8 T cells were found to be severely impaired. Indeed, these cells had partially lost their 
potent antigen-independent cytotoxic activity as attested by a decrease in both perforin expression ex vivo and IFN-γ production in response to IL-12+IL-18 in vitro. Moreover, KIR/
NKG2A+Eomes+ CD8 T cells displayed a proliferation deficit as demonstrated ex vivo by a diminution of Ki-67 expression. Remarkably, both iNKT cells and their innate-like CD8 T cell 
counterparts returned to normal after complete CML remission, and a significant positive correlation was found between Eomes MFI in KIR/NKG2A+ CD8 T cells and PLZF MFI in iNKT 
cells. Altogether, our study supports evidence for an iNKT cell-dependent generation of circulating KIR/NKG2A+Eomes+ CD8 T cells in CML patients reaching remission and reveals a 
possible contribution of this new innate immune axis to tumor control.
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P.C.18.16
Catecholamine-induced alterations of cytokine secretion profiles of healthy donors’ PBMC and iNKT cells recapitulate the effects of serum from brain-injured patients 
susceptible to infection

A. Patinec1, K. Asehnoune2, J. Rocher1, J. Le Pendu3; 
1University of Nantes, Nantes, France, 2Nantes University Hospital, Nantes, France, 3Inserm, Nantes, France.

Trauma-induced immunodepression represents a major cause of morbidity and mortality after stroke or trauma. Murine models suggest that central nervous system activation leads 
to a “sympathetic storm” and a direct action of catecholamines (epinephrine) on invariant Natural Killer T lymphocytes (iNKT). The main consequence is a switch of cytokine secretion 
from Th1 to Th2 phenotype, favorable to the establishment of an anti-inflammatory state. Our aim was to determine if a similar situation could be encountered in Human.
We first observed a significant effect of epinephrine on cytokine secretion after an IL-2 stimulation of PBMC. It decreased IFN-γ secretion while increasing IL-10 secretion, 
consistent with the establishment of a regulatory pro-infectious state. We additionally observed that after a stimulation of purified human iNKT cells by their canonical ligand 
α-galactosylceramide, epinephrine induces a down regulation of the specific iNKT activity characterized by a decrease of both IL-10 and IFN-γ secretions. Similar experiments were 
then performed in presence of pooled sera from brain injured patients compared to healthy donnors. Interestingly, sera of the brain injured group led to the same alteration of 
cytokines secretion as those observed using epinephrine.
These results are consistent with the early presence of a catecholinergic molecule in brain-injured population that may contribute to a lower immune response to infection. 
Catecholamines dosage in patients’ sera could provide a tool for early prediction of the risk of infection. Modulation of these circuits could reduce immunodeficiency and increase 
efficacy of antibiotics at a lower dose.

P.C.18.17
Phenotypic and functional alterations of iNKT cells in HIV+ patients with low CD4/CD8 ratio after successful treatement

D. Sara1, M. Nasi1, E. Bianchini1, M. Digaetano2, L. Gibellini1, S. Pecorini1, R. Bartolomeo1, V. Borghi2, M. Pinti1, C. Mussini1,2, A. Cossarizza1; 
1University of Modena and Reggio Emilia, Modena, Italy, 2Hospital of Modena, Modena, Italy.

Introduction. Few data exist of iNKT cells during HIV infection. We analyzed their phenotype and polyfunctionality in HIV+ patients with low or high/normal CD4/CD8 ratio after 
successful therapy.
Methods. We studied iNKT phenotype in 25 HIV+ adults who started therapy with CD4/CD8 ratio 1 year, and 39 age- and sex-matched healthy donors. Twelve patients maintained a 
ratio <0.5 while 13 reached a ratio >1. For phenotypic analysis, PBMC were stained with anti-Vα24Jα18 TCR, -CD3, -CD4, -CD8, -CD14, -CD19, -CD161 mAbs. iNKT cell polyfunctionality 
was then evaluated by PMA/ionomycin-induced production of IL-17A, TNF-α, IFN-γ and IL-4 in viable cells from 23 HIV+ patients and 22 controls. Up to 20 million cells per sample were 
acquired by 10 color-flow cytometry (Attune NxT, ThermoFisher).
Results. HIV+ patients restored the percentage of iNKT cells, even if the percentage of iNKT expressing CD161 was always lower than controls. CD8+ iNKT cells were higher in patients 
with low CD4/CD8 ratio, while CD4+ iNKT cells were lower. CD4-CD8- iNKT cells and CD4-CD8-CD161+ iNKT cells were lower in both HIV groups. Patients with low CD4/CD8 ratio 
showed more CD8+ iNKT producing IFN-γ and more CD8+ iNKT cells producing simultaneously IFN-γ and TNF-α.
Conclusion. Total iNKT cell were restored in patients after therapy. However, in patients with low CD4/CD8 ratio, the presence of a high percentage of IFN-γ producing CD8+ iNKT cells 
and the pronounced Th-1 profile of iNKT cells indicate a persistent high level of immune activation.

P.C.18.18
Altered phenotype and polyfunctionality of iNKT cells in different forms and treatment of multiple sclerosis

D. Sara1, M. Nasi1, A. Simone2, E. Bianchini1, D. Ferraro2, F. Vitetta2, L. Gibellini1, M. Pinti1, C. Del Giovane1, P. Sola2, A. Cossarizza1; 
1University of Modena and Reggio Emilia, Modena, Italy, 2MS Center, Neurology Clinic, Nuovo Ospedale Civile Sant’Agostino Estense (NOCSAE), Modena, Italy.

Introduction. Contrasting data exist on the role of iNKT cells during Multiple Sclerosis (MS). We analyzed their phenotype (expression of CD4, CD8, CD161) and polyfunctionality (PMA/
ionomycin-induced production of IL-17A, TNF-α, IFN-γ, IL-4) in a total of 165 patients with different MS forms and 55 controls.
Patients and Methods. Seventeen untreated, newly-diagnosed with Active Relapsing-Remitting MS (ARR), 19 untreated with not-active RR-MS (NARR), 20 untreated Primary 
Progressive (PP), 24 untreated Secondary Progressive (SP), 85 RR patients treated with glatiramer acetate (GLA, 29), beta-Interferon-1a (IFN, 31) or Natalizumab (NAT, 25). Up to 20 
million cells/ sample were acquired by 10 color-flow cytometry (Attune NxT, ThermoFisher).
Results. SP patients displayed more CD4+ iNKT cells and less CD4+ iNKT expressing CD161. In SP patients, CD4+ iNKT cells produced the highest level of TNF-α. CD8+ iNKT cells of 
NARR patients produced more TNF-α compared to CTR. Among treated RR patients, CD4+ iNKT cells expressing CD161 were higher in NAT patients compared to IFN patients, whose 
CD4+ iNKT cells showed more IL-17 and TNF-α when compared with GLA or NAT groups. IL-17 total response of CD8+ iNKT cells was higher in IFN patients, while GLA patients had 
higher percentage of iNKT CD8+ producing IFN-γ. IFN patients displayed more CD4-CD8- iNKT cells producing TNF-α.
Conclusion. The progressive phase of the disease is characterized by a permanent iNKT activation. RR patients treated with NAT showed a significantly lower production of IL-17 and 
TNF-α, indicating higher efficacy of NAT on disease activity.

P.C.18.19
Recovery of invariant NKT cell deficiency and increase of SLAM-SAP signalling factors mRNA expression characterizes sarcoidosis remission: a 4-year longitudinal study

M. Rijavec, K. Osolnik, P. Korošec; 
University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.

Invariant Natural killer T Vα24-Jα18-Vβ11 (iNKT) cells play critical role in controlling the strength and character of immune responses and have shown to be important in disorders 
with increased Th1 responses, such as sarcoidosis. Their exact role as well as factors involved in regulating the development and recruitment of iNKT cells is still to be determined. In 
our study we followed up iNKT cells and mRNA expression of SLAM-SAP signalling factors, which are important for iNKT development, together with detailed clinical data in newly 
diagnosed sarcoidosis patients over 4 years.
Detailed clinical, functional, and radiographic evaluation and determination of iNKT peripheral blood cell counts and expression of SLAM-SAP signalling factors was carried out at 
presentation and after 3 months, 1 year, and 4 years of disease follow-up in 29 patients with pulmonary sarcoidosis. We also included 28 healthy control subjects.
We demonstrated a marked deficiency of blood and lung iNKT cells and decreased expression of SLAM-SAP signalling factors in patients with newly diagnosed sarcoidosis. During 
4 years of disease follow-up, there was a significant increase in blood iNKT cell numbers and in expression of SLAM-SAP signalling factors, mainly SLAMF1, SLAMF6, and FYN. This 
increase clearly correlated with improvement in patients’ clinical symptoms. At the 4-year endpoint, the disease had gone into remission in the great majority of patients and thus also 
iNKT cell deficiency.
Our longitudinal study showed that recovery of iNKT deficiency in parallel with an increase in expression of SLAM-SAP signalling factors characterizes the clinical remission of 
sarcoidosis.

P.C.18.20
The role of the transcription factor MAZR during iNKT cell development

C. Tizian, D. Hainberger, S. Sakaguchi, W. Ellmeier; 
Institute of Immunology, Vienna, Austria.

Invariant natural killer T (iNKT) cells are innate T lymphocytes that express a semi-invariant T cell receptor. iNKT cells recognize α-Galactosylceramide (αGalCer) presented by the MHC 
class I related CD1d molecules and are involved in a variety of immune responses (e.g. tumor response, autoimmune disease prevention). We have recently identified the transcription 
factor MAZR, a BTB/POZ domain containing zinc finger protein, as part of the transcription factor network that regulates helper-versus-cytotoxic cell fate choice. However, the role 
of MAZR in other T cell lineages as well as T cell function remains largely elusive. Here we elucidate the potential role of MAZR during iNKT cell development. Our preliminary data 
indicate that mice with a T cell-specific selection of MAZR have a reduced number of splenic iNKT cells. Moreover, loss of MAZR results in an alteration in iNKT lineage decision 
towards distinct subsets (e.g. NKT1, NKT2 and NKT17). By using biochemical as well as genetic approaches we are addressing how MAZR is integrated in the transcriptional regulation 
of iNKT development. Furthermore, the role of MAZR in vivo iNKT cell responses is currently under investigation.
This project is supported by FWF research grants P23669 and P27747 from the Austrian Science Fund
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P.C.18.21
Both positive selection and maturation of iNKT cells require natural ligand recognition

C. Joseph1, S. Li1, V. Olivo-pimental1, J. klibi2, A. Toubert1, K. Benlagha1; 
1inserm U1160, Paris, France, 2Pasteur institute, Paris, France.

After being positively selected, conventional iNKT cells enter an “NK-like” program and progress from an NK- to an NK+ maturational stage. The maturation occurs in the thymus or 
after emigration of NK- iNKT cells in the periphery. By following the fate of injected iNKT cells at the NK- stage of their development in the thy mus of a series of mice with differential 
expression of CD1d, we found that CD1d-expressing cortical thymocytes, and not epithelial cells or dendritic cells, are necessary and sufficient to promote the maturation of thymic 
iNKT cells from the NK- to the NK+ stage. Migration out of the thymus of NK- iNKT cells occur in the absence of CD1d expression, however CD1d expression is required for the NK- to 
NK+ transition in peripheral organs. We also found that iGb3 (Isoglobotriosylceramide), an endosomal-located iNKT cell natural ligand, and the cysteine protease Cathepsin L, both 
crucial for iNKT cell positive selection, are also required for NK- to NK+ iNKT cell transition. Overall, our study indicates that the NK- to NK+ maturational transition of iNKT cells 
require continuous TCR/CD1d interactions and suggest that these interactions occur in the thymic cortex where DP cortical thymocytes are located. It also shows that key components 
necessary for positive selection of iNKT cells are required for subsequent acquisition of their effector function.

P.C.18.22
Implications of KIR/HLA-C in the presence of depression in patients with fibromyalgia syndrome

I. Legaz Pérez1,2, G. Salgado2, E. Novoa2, J. Bolarin2, A. Mrowiec3, P. Martinez2, S. Soriano-Diaz2, A. Bernal Ramos2, A. Bermudez-Torrente4, A. Martinez-Leon5, I. Ibernon-Caballero4, M. 
Muro2, M. Moya-Quiles2, J. Campillo2, A. Minguela2, M. Alvarez-López2, I. Lozano6, A. Garcia-Alonso2; 
1Department of Social and Health Sciences. University of Murcia, Murcia, Spain, 2Immunology Service, Hospital Virgen de la Arrixaca, Murcia, Spain, 3Mrowiec, Murcia, Spain, 43Psychiatry 
Department-Hospital Virgen de la Arrixaca, Murcia, Spain, 5Medical Family Health, San Andrés-Murcia, Murcia, Spain, 6Psychiatry Department-Hospital Virgen de la Arrixaca, Murcia, Spain.

Fibromyalgia (FM) is a disorder of chronic widespread pain accompanied by numerous other symptoms as depression that causes significant functional impairment. There is evidence 
of the involvement of NK cells in the FM with depression. NK activity is regulated by KIR-receptors through HLA-I ligands. Their association would be very useful in clinical practice 
to diagnose patients even adjust possible treatments. The aim was to determine if KIR/HLA-C genes were associated with FM depression. A total of 150 FM and 120 healthy-controls, 
both Spanish women with a mean age of 51.22±8.62 years were analyzed. Two groups were considered in base on Hamilton Rating Scale for Depression (HRSD); HRSD<7 score; not 
depression and HRSD≥8 score with depression. Genomic DNA extracted from peripheral blood and KIR/HLA-C genotyping was performed by PCR-SSP/SSO. X2-Pearson’s and Fisher’s 
exact test were used to compare variables. P<0.05 were considered significant. Our data showed that KIR2DS1 and KIR2DS5 were increase in HRSD≥8 group (42.3% vs 28%; p=0.084 
and 33.8% vs 20%; P=0.065, respectively). HLA-C alleles showed similar frequencies except Cw*02 which was most represented in HRSD≥8 (17.1% vs 6.7%,p=0.070), by contrast, 
Cw*07 was more represented in HRSD<7 (21.3% vs 7.1%,p=0.018). Moreover, aKIR/iKIR number genes and KIR/HLA-C genotypes were also analyzed, no showing any difference. Our 
data show that aKIRs and HLA-C alleles related with fibromyalgia with depression patients therefore can be used as risk factors, but future studies with a larger cohort of patients will 
be necessary to corroborate these observations.

P.C.18.23
Investigating the role of c-Abl kinase in natural killer cells

S. Ganesan1, N. Kadri2, T. Luu Thanh2, S. Meinke2, E. Vivier3, D. Wetzel4, A. Koleske4, I. Douagi1, P. Höglund1; 
1Centre for Hematology and Regenerative Medicine (HERM), Dept. of Medicine Huddinge, Karolinska Institutet, Stockholm, Sweden, 2Centre for Hematology and Regenerative Medicine 
(HERM), Dept. of Medicine Huddinge, Karolinska Institutet, Stockholm, Sweden, Stockholm, Sweden, 3Centre d’Immunologie de Marseille-Luminy, Aix-Marseille University UM2, Inserm 
U1104, CNRS UMR7280, Marseille, France, and the Assistance Publique-Hôpitaux de Marseille, Marseille, France, Marseille, France, 4Department of Pediatrics, Yale School of Medicine, Yale 
University, New Haven, Connecticut, USA, New Haven, CT, United States.

Natural Killer cells are a group of innate lymphocytes, responsible for combating viral infections and killing of tumor-transformed cells. NK cell education refers to a phenomenon 
during which NK cells gain functional capability through their inhibitory receptor interaction with self-MHC class I on surrounding cells. Without this interaction, NK cells are 
hyporesponsive and perform less efficient effector functions. The exact molecular mechanism of NK cell education is still unclear. It is known that inhibitory receptor interactions 
in human NK cells involves dephosphorylation of Vav1 and a tyrosine phosphorylation of Crk by c-Abl kinase. So, we hypothesized that c-Abl kinase plays a role in murine NK cell 
education. Using Cre-lox system, we generated mice deficient in c-Abl expression in NK cells. Preliminary results indicated that c-Abl deficient NK cells express inhibitory/activating 
receptors normally. Functional studies revealed that NK cells from c-Abl deficient mice efficiently rejected MHC-I deficient target cells in vivo. Also, NK cell stimulation via NK1.1, 
showed normal calcium mobilization and effector molecule secretion from c-Abl deficient NK cells. Moreover, c-Abl deficient NK cells showed normal production of IFN after 
stimulation with IL-12/IL-18. In addition, c-Abl deletion led to an accumulation of KLRG1+ NK cell subset, suggesting an alteration in survival/apoptosis. In conclusion, while our 
preliminary results suggest a dispensable role of c-Abl kinase in NK cell education and NK cell mediated cytotoxicity, our data suggest that c-Abl might be involved in maturation of 
NK cells. Our future experiments will focus on exploring this possibility further.

P.C.19 Macrophages - Part 3

P.C.19.01
Knock-out of osteopontin affects the phenotype of adipose tissue macrophages but not polarization of bone marrow-derived macrophages

K. Schuch1,2, K. Ambroz1, A. Castelo-Rosa1, B. Wanko2, V. Moreno-Viedma2, N. G. Sommer2, M. Zeyda2, T. M. Stulnig2; 
1FH Campus Wien, University of Applied Sciences, Department Health, Section Biomedical Science, Vienna, Austria, 2Christian Doppler Laboratory for Cardio-Metabolic Immunotherapy and 
Clinical Division of Endocrinology and Metabolism, Dept. of Medicine III, Medical University of Vienna, Vienna, Austria.

Introduction: In obesity the phenotype of adipose tissue macrophages switches from M2 into a M1 type by yet unknown mechanisms. A protein highly expressed in adipose tissue 
of obese is osteopontin (OPN). OPN was shown to contribute to adipose tissue inflammation and insulin resistance. We hypothesized an impact of OPN on the phenotype of 
macrophages.
Materials and methods: OPN-/- and wild type (wt) mice were set on a high-fat diet and gonadal adipose tissue macrophages (ATM) were isolated. Bone marrow-derived macrophages 
(BMDM) of lean OPN-/- and wt mice were treated with OPN.
Results: Although OPN knockout ATM surprisingly expressed more of the ATM M1 surface marker CD11c they did not up-regulate inflammatory (Il1b, Il6) gene expression and Tnf was 
even expressed to a lower extent. Conversely, the M2 markers arginase and CD206 were less expressed, whereas Fizz1 and CD36 expression did not differ between knockouts and wt. 
On the other hand, OPN-deficient BMDMs did not differ to wt and addition of exogenous OPN did not result in marked changes of M1/M2 markers.
Conclusions: The surface phenotype of ATMs in OPN deficient mice tended to be polarized rather to M1 as compared to wt but this was not reflected by inflammatory cytokine 
expression. The peculiar ATM phenotype could not be generated by treating BMDM with OPN in vitro.
Supported by the Federal Ministry of Economy, Family and Youth and the National Foundation for Research, Technology and Development (to T.M.S.).

P.C.19.02
IL-3 synergizes with basophil-derived IL-4 and IL-13 to promote human monocyte alternative activation

F. Borriello1, M. Longo1, R. Spinelli1, A. Pecoraro1, F. Granata1, R. I. Staiano1, S. Loffredo1, G. Spadaro1, F. Beguinot1, J. T. Schroeder2, G. Marone1; 
1University of Naples Federico II, Naples, Italy, 2Johns Hopkins University, Baltimore, MD, United States.

Introduction: Recent in vivo evidence suggests that basophil-derived IL-4 is involved in the alternative activation of mouse monocytes. Whether this model applies to humans has not 
been established.
Methods: Basophils and monocytes were isolated form the peripheral blood of healthy donors. Cytokine production was determined by ELISA and quantitative PCR. Surface 
expression of IL-3 receptor α (CD123) and STAT5/STAT6 phosphorylation were assessed by flow cytometry. Histone H3 acetylation and STAT5/STAT6 binding at CCL17 locus were 
measured by chromatin immunoprecipitation. Monocytes were also isolated from allergen-sensitized asthmatic patients and healthy controls and their expression of CCL17 and 
CD123 was assessed.
Results: Using a human basophil-monocyte co-culture model, we found that IL-3 and basophil-derived IL-4/IL-13 induced monocyte production of CCL17, a marker of alternative 
activation. Critically, IL-3 and IL-4 acted directly on monocytes to induce CCL17 production through histone H3 acetylation (but not increased recruitment of STAT5 or STAT6 at 
CCL17 locus). Although freshly isolated monocytes did not respond to IL-3 (as assessed by STAT5 phosphorylation), overnight incubation with IL-4 (especially if associated with IL-3) 
upregulated CD123. Inhibitors of the IL-3-activated JAK2-STAT5 pathway reduced CCL17 production in response to IL-3 and IL-4. Interestingly, monocytes isolated from asthmatic 
patients exhibited a higher expression of CD123.
Conclusions: Our results suggest that the coordinated activation of STAT5 and STAT6 may have a major impact on monocyte alternative activation in vitro and in vivo. We are currently 
investigating how stimuli as diverse as IL-3 and LPS enhance IL-4-induced alternative activation by modulating intracellular metabolic pathways.
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P.C.19.03
CD163 Levels and Cytokine Secretion of Monocytes of in Children With Pulmonary Tuberculosis

E. Cetin Aktas1, E. Cakir2, Y. Gelmez1, A. H. Gedik2, L. Pur Ozyigit3, G. Deniz1; 
1Istanbul University, The Institute of Experimental Medicine (DETAE), Department of Immunology, İstanbul, Turkey, 2Bezmialem Vakif University Medical Faculty, Department of Pediatric 
Pulmonology, Istanbul, Turkey, İstanbul, Turkey, 3Koc University, Department of Allergy and Immunology, Istanbul, Turkey, İstanbul, Turkey.

Background. Tuberculosis (TB) in a childhood represents recent and ongoing transmission of TB bacteria. Monocytes/macrophages set up the early phase of infection in the process of 
innate immune responses. The aim of this study is to evaluate the monocyte phenotype together with M1 or M2 type cytokine secretion of macrophages.
Methods. The study group consists of children with primary TB (PTB) (n=13, mean age=8 5) and a healthy subjects (n=14, mean age=9 ± 5). Surface expression of CD16, CD14, HLA-DR, 
CD62L, CCR2, CD163 and TNF-alpha, IL-10, IL-12, and IL-23 secretion of monocytes were analyzed by flow cytometry after ESAT-6 & CFP-10 and LPS for 18 h at 37°C. M1 or M2 type 
cytokines and soluble CD163 (sCD163) levels in whole blood culture supernatants were analyzed by ELISA and Multi-Plex technology.
Results. Higher percentage of CD14++CD16+ and CD14+CD16++ monocyte subsets and CCR2, CD62L CD163 expression on circulating monocyte in children with PTB were obtained. In 
PTB patients, CD14+TNF-alpha+ and CD14+IL-10+ cells were significantly increased by ESAT-6 & CFP-10 stimulation. Decreased levels of IL-10 upon antigenic and LPS stimulation and 
TNF-alpha in LPS stimulated culture samples were detected. sCD163 were significantly increased in antigenic and LPS stimulated conditions.
Conclusion. Increased frequency of CD14+CD16+ and CD14+CD16++, CD14+CCR2+ and CD14+CD62L+ cells might be reflecting proinflammatory monocytes with mobilizing MTB inflamed 
tissues. Increased antigenic specific IL-10 and TNF-alpha secreting monocytes resembles to M1 and M2 type macrophage phenotype. Higher sCD163 and CD14+CD163+ monocytes 
might be used as a biomarker for differentiating children with PTB.

P.C.19.05
The fate of monocytes: a tale of two viruses

L. D. Vu, N. J. King; 
University of Sydney, Sydney, Australia.

Introduction: Of the Flavivirus genus, mosquito-born neurotropic West Nile virus (WNV) and viscerotropic Dengue viruses (DENV) are associated with significant neurological 
complications. In WNV we have shown that infiltrating Ly6Chi monocytes is directly correlated with disease development and mortality, but precise differentiation and function of 
these remains contentious.
Materials and Methods: In two different experimental models of encephalitis, lethal intranasal WNV (i.n WNV) and non-lethal intracranial DENV (i.c DENV), we analysed leukocytes 
infiltrating into the brain by multiparametric flow cytometry, as well as investigating sorted myeloid subsets for mRNA transcripts by microarray and qPCR.
Results: We found two distinct differentiation patterns of bone marrow–derived infiltrating Ly6Chi monocytes. In the WNV model, infiltrating Ly6Chi monocytes gave rise 
to inflammatory macrophages (WNV-iMϕ) (Ly6ChiCD11clowMHCIIint) in an injection-route independent manner, while in the DENV model these cells differentiated into 
Ly6ChiCD11chiMHCIIhi dendritic cells (DENV-DC). Adoptive transfer of bone-marrow monocytes from d6 p.i. WNV mice into i.c DENV and vice versa confirmed this. Furthermore, 
there is significantly higher proportion of WNV-iMϕ in vivo producing TNF-α than that of DENV-DC. Intriguingly, the reduction of DENV-DC either by CCL2 neutralization or immune-
modifying microparticle treatment did not altered the pathophysiological outcome. We hypothesis that the differentiation of infiltrating Ly6Chi monocytes is controlled by the balance 
between pro and anti-inflammatory immune responses.
Conclusions: The milieu of the inflamed brain, not the bone-marrow environment, drives the fate of the infiltrating monocytes, while the disparity of mRNA expression patterns 
suggests that manipulation of inflammatory factors may be of potential therapeutic benefit.

P.C.19.06
Testing biocompatibility of thermo-sensitive elastin-like recombinamer (ELR) biogels for bone repair and regeneration in vivo in BALB/c mice

K. Changi1, B. Bosnjak1, A. Ibáñez-Fonseca2, C. Gonzalez-Obeso2, J. Rodríguez-Cabello2, M. M. Epstein1; 
1MedUniWien, Vienna, Austria, 2University of Valladolid, Valladolid, Spain.

Introduction: The use of novel biomaterials for tissue repair and regeneration is a burgeoning field. However, the potential to induce adverse inflammatory and allergic responses 
limit their use. A novel thermo-sensitive elastin-like recombinamer (ELR) biogel was developed for use in large non-union bone lesions. We established an in vivo biocompatibility 
evaluation platform to test these biogels.
Materials and methods: ELRs were tested using short-term intraperitoneal (i.p.) and long-term subcutaneous (s.c.) mouse models. Female BALB/c mice were implanted with ELRs 
or a currently available biomaterial for bone repair: Vitoss Foam (OVF, Orthovita, USA). We evaluated biocompatibility by 1) enumerating inflammatory cells and measuring cytokine 
levels in peritoneal lavage fluid 7 days after i.p. implantation and 2) by H&E and Masson’s trichrome stained tissue sections and qPCR of the implant site at 3 and 8 weeks after s.c. 
implantation. Serum antigen-specific antibody titres were measured.
Results: Following i.p. implantation, OVF induced inflammation and high levels of IL-1β, IL-2 and IL-4 compared with ELR-implanted and sham control mice. Similarly, s.c. OVF, 
induced chronic inflammation with giant cells and collagen deposition compared with mild inflammation and few collagen fibers induced by ELRs. qPCR assays revealed high 
upregulation of inflammation-, fibrosis- and wound healing-related genes following OVF compared to ELRs. OVF and ELRs generated antigen-specific IgG1 and IgE titres.
Conclusion: Our data demonstrate that ELRs induce minimal immune responses compared with OVF and suggest that the ELRs may be a useful for tissue repair.
This research was supported by the EC-FP7-InnovaBone project, grant no. 263363.

P.C.19.07
Novel regulation of inflammation by lysophosphatidylcholine acyltransferase (LPCAT) 3 through COX2 and PPAR-γ expression

W. Abate, C. Okorie, A. Sattar, C. O’Sullivan, S. K. Jackson; 
Plymouth University, Plymouth, United Kingdom.

Introduction: Acyl-CoA: lysophosphatidylcholine acyltransferases (LPCAT) control the diversity and asymmetry of the acyl moieties on phospholipids through a remodelling process. 
This process is very important for many cellular activities including inflammation and we have shown previously inhibition of global LPCAT activity suppressed inflammatory 
responses. Multiple LPCATs have been reported recently and we have been elucidating which of these enzymes are responsible for the regulation of the inflammatory process. In the 
present work, the effect of LPCAT-3 on lipopolysaccharide (LPS)-induced responses was investigated.
Methods: RAW 264.7 cells were used as a model and LPCAT3 was silenced using siRNA. The effect of LPCAT3 silencing on inflammatory cytokines, cyclooxygenase (COX)2 and 
peroxisome proliferator-activated receptor (PPAR)-γ gene expression was examined using RT-qPCR and proteins using ELISA and western blotting.
Results: We have shown here that the level of LPCAT3 expression is relatively higher than LPCAT1 and 2 and this expression was not affected by LPS stimulation. We identified LPCAT3 
to be a key regulator of inflammatory cytokine gene expression and release. Furthermore, we also found that the gene and protein expression of COX2, a rate limiting enzyme in the 
prostanoid synthesis, was modulated by LPCAT3. Meanwhile, LPS mediated inhibition of PPAR-γ expression was significantly reversed with the silencing of LPCAT3.
Conclusion: These results suggest that LPCAT3 promotes inflammation by facilitating pro-inflammatory mediator release while suppressing anti-inflammatory regulatory 
mechanisms. The findings from this work demonstrated a novel regulatory pathway of inflammation and potentially new targets for anti-inflammatory therapy.

P.C.19.08
Sustained high glucose exposure alters the phenotype and function of bone marrow derived macrophages

M. Chen, S. Pavlou, A. Stitt, H. Xu; 
Queen’s University Belfast, Belfast, United Kingdom.

Introduction: Chronic hyperglycemia associated with type 1 and type 2 diabetes causes widespread complications in a range of tissues and organs. Macrophage-mediated 
inflammation is critically involved in various diabetic complications. The aim of this study was to understand how macrophage phenotype and function might be affected by high-
glucose conditions.
Materials and methods: Bone marrow derived macrophages (BMDMs) cultured under normal-glucose (NG) or high-glucose (HG) were treated with LPS or IL-4 for different times. 
Inflammatory gene expressions in macrophages from different groups were examined by qPCR. Cell surface markers were analysed by flow cytometry, and phagocytosis by the E.coli 
Bioparticle assay.
Results: BM cells cultured under HG condition were able to differentiate into F4/80+CD11b+ macrophages (BMDMs), however the number of BMDM was significantly lower than cells 
cultured under NG conditions. BMDMs generated under HG conditions had reduced CD36 and CD206 expression and impaired phagocytosis compared to the cells differentiated 
under NG conditions. When stimulated with LPS, BMDMs cultured under HG conditions showed reduced iNOS and IL-6, but increased TNFa expression at the mRNA level, as well 
as reduced NO production and increased MHC-II expression at protein levels. After IL-4 treatment, cells from HG conditions had increased Arginase-1 expression compared to cells 
cultured under NG conditions.
Conclusions: Our results suggest that chronic HG may have profound effects on BMDM proliferation, differentiation, polarisation and function. Further study on the underlying 
mechanisms might provide insights into the pathogenic role of inflammation in various diabetic complications.
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P.C.19.09
A murine model of sterile peritonitis

J. Boyken, A. Laux-Biehlmann, J. Nagel, T. Zollner, N. Schmidt; 
Bayer HealthCare Pharmaceuticals GDD-GTRG-GT, Berlin, Germany.

Peritonitis is a painful inflammation in the peritoneum that is caused by either infectious (bacteria, fungus) or sterile stimuli. Animal models describing a sterile peritonitis caused by 
leakage of endogenous stimuli into the peritoneum have not been established. Here we show that the presence of uterine tissue in the peritoneal cavity, which is observed clinically 
in women as a consequence of retrograde delivered menstrual debris (retrograde menstruation), triggers all hallmarks of a sterile peritonitis. The injection of tissue induced an 
inflammatory milieu, that is characterized by elevated levels of pro-inflammatory cytokines in the peritoneal cavity. In addition, the inflammation is accompanied by a rapid elevation 
of neutrophils into the peritoneum and a marked modification of resident peritoneal macrophages. The inoculated tissue showed marked signs of cell death. Together with elevated 
levels of ATP in the peritoneal lavage, we conclude that this necrotic state triggers the inflammatory response.
In addition, utilizing a newly developed dynamic weight bearing system we show that the mild peritonitis is associated with pain. Intriguingly, both inflammation and pain were 
dependent on the amount of tissue inoculated.
We have established a model for mild peritonitis caused by endogenous stimuli. Furthermore, our findings indicate that uterine tissue present in the peritoneal cavity induces 
processes associated with inflammatory pain with possible implications for gynecological indications such as dysmenorrhea and endometriosis.

P.C.19.10
Genetically modified live attenuated L.donovani parasites induce innate immunity through classical activation of macrophages that direct Th1 response in mice

P. Bhattacharya1, R. Dey1, P. Dagur2, M. Kruhlak2, A. Debrabant1, H. Nakhasi1; 
1Food and drug administration, Silver Spring, MD, United States, 2NIH, Bethesda, MD, United States.

Visceral Leishmaniasis (VL) causes significant mortality and there is no effective vaccine. Previously, we have shown that, genetically modified Leishmania donovani parasites, 
hereafter described as live attenuated parasites, induced host protective adaptive immune response in various animal models. In this study, we demonstrate innate immune response 
upon infection with live attenuated parasites in macrophages from BALB/c mice both in vitro and in vivo. In vitro infection of macrophages with live attenuated parasites induced 
significantly higher production of pro-inflammatory cytokines (TNF-α, IL-12, IFN-γ, IL-6), chemokines (MCP-1/CCL-2, MIP-1α/CCL-3, IP-10), ROS and nitric oxide concomitantly 
reducing anti-inflammatory cytokine (IL-10) and arginase-1 activity compared to infection with wild type L. donovani (LdWT) parasites suggesting dominant classically activated/ 
M1 macrophage response which in turn helps in presenting antigen to T cell as observed by robust CD4+T cell activation in vitro. Similarly, parasitized splenic macrophages from live 
attenuated parasite infected mice also demonstrated induction of M1 macrophage phenotype as indicated by up regulation of IL-1β, TNF- α , IL-12, iNOS2 and MIP-1α , and down 
regulation of genes associated with the M2 phenotype i.e. IL-10, YM1, Arg-1 and MRC-1 compared to LdWT infected mice. Furthermore, ex-vivo antigen presentation assay showed 
macrophages from live attenuated parasite infected mice induced higher IFN-γ and IL-2 but significantly less IL-10 production by OVA specific CD4+T cells resulting in proliferation 
of Th1 cells. These data suggest that infection with live attenuated parasite promotes a state of classical activation (M1 dominant) in macrophages, leading to the generation of 
protective Th1 responses in BALB/c mice.

P.C.19.11
Characterization of the expression of murine CD163

L. Fischer-Riepe1, M. Wolf1, D. Holzinger1, J. Fischer2, F. Rosenbauer2, J. Roth1, K. Barczyk-Kahlert1; 
1Institute of Immunology, Muenster, Germany, 2Laboratory of Molecular Stem Cell Biology, Muenster, Germany.

Background: CD163 is a scavenger receptor exclusively expressed on the surface of monocytes and macrophages. Anti-inflammatory factors like glucocorticoids and IL-10 increase 
the CD163 expression. The CD163 protein has been excessively studied in man and rat. Nevertheless very little is known regarding the structure and regulation of CD163 expression in 
mice. The aim of this study was to analyze the expression profile and regulation of murine CD163 (mCD163).
Materials and methods: Extracellular domain of the mCD163 was cloned and used to produce rabbit polyclonal antibody (LFR1-Ab). Regulation of CD163 expression in freshly 
isolated murine bone marrow cells (BMC) and bone marrow-derived macrophages (BMDM) as well as distribution of the mCD163 in different organs were assessed using fluorescence 
microscopy, western blot and qRT-PCR.
Results: In Western blot LFR1-Ab specifically recognized a 170kDa protein corresponding to mouse CD163. Freshly isolated BMC have shown high expression of CD163, which 
significantly decreased during in vitro culture. Stimulation of BMCs with dexamethasone restored mCD163 expression. This effect was also observed, but at a lower intensity, in 
BMDM. We isolated and characterized the mCD163+ cells. They have typical monocyte/macrophage morphology, are F4/80high but differ from the CD163- monocytes/macrophages in 
migration, adherence, phagocytosis and gene expression. CD163+ cells are IRF8-dependent, since they were missing in the bone marrow and spleen of IRF8-/- mice. Moreover, in vitro 
treatment with dexamethasone failed to induce CD163 expression in BMC of IRF8-/- mice.
Conclusions: These results indicate that CD163+ cells represent a phenotypically and functionally distinct subpopulation of murine monocytes/macrophages.

P.C.19.13
Innate immune receptors of canine kupffer cells sense Leishmania infantum

A. Rodrigues1, G. Alexandre-Pires2, D. Santos-Mateus1, D. Ligeiro3, A. Valério-Bolas1, C. Martins4, M. Rafael-Fernandes1, M. Pereira1, I. Pereira da Fonseca2, G. Santos-Gomes1; 
1Unidade de Ensino e Investigação de Parasitologia Médica, Global Health and Tropical Medicine, Instituto de Higiene e Medicina Tropical, Universidade Nova de Lisboa, Lisbon, Portugal, 
2CIISA-FCT-Faculty of Veterinary Medicine, University of Lisbon, Lisbon, Portugal, 3IPST-Instituto Português do Sangue e da Transplantação-centro do sangue e da transplantação de Lisboa, 
Lisbon, Portugal, 4CEDOC, Chronic Diseases Research Center, Immunology, NOVA Medical School, Universidade Nova de Lisboa, Portugal, Lisbon, Portugal.

Introduction: Canine leishmaniosis is a zoonotic disease caused by Leishmania infantum. Kupffer cells (KC) are liver’s resident macrophages and the parasite natural host cells. This 
study investigated the liver innate immune response when exposed to L. infantum by characterizing the interaction of the parasite with KC immune mechanisms.
Materials and Methods: Purity of KC isolated from liver of healthy dogs was determined by CD68 and lysozyme expression using fluorescence confocal microscopy. KC were exposed 
to L. infantum axenic amastigotes and promastigotes and infection dynamics assessed by flow cytometry. Urea and nitric oxide production were quantified and gene expression of cell 
sensors (NOD1, NOD2, TLR2, TLR4, TLR9) and co-stimulatory molecules (CD80, CD86) evaluated by real-time PCR.
Results: Both morphological forms of the parasite induced activation of macrophages CD68 and lysozyme positive. However, amastigotes stimulated higher urea production and 
increased infection rate. Accumulation of NOD2 and TLR2 mRNA augmented after 24h of parasite exposition while TLR9 evidenced a transient peak.
Conclusions: Increase of TLR2, TLR9 and NOD2 gene expression indicates a probable signaling of associated pathways leading to activation of oxidative mechanisms, cell apoptosis 
and release of effector cytokines able to direct adaptive immune response. However, Leishmania seems to modulate KC mechanisms, leading the conversion of L-arginine in urea to 
assure their own survival. Although incompetent to guarantee complete parasite elimination KC might direct the formation of hepatic granulomas, restraining parasite spread.
Funding: Portuguese Foundation for Science and Technology (FCT) and European Union (PTDC/CVT/118566/2010). A. Rodrigues holds PhD scholarship SFRH/BD/73386/2010.

P.C.19.14
Investigations of the mechanisms that regulate the differentiation of newborn monocyte under M1 and M2 polarizing conditions

A. Schneider1,2,3, M. Weier1,2,3, T. Calandra1,3, T. Roger1,3, E. Giannoni1,2,3; 
1UNIL/CHUV, Lausanne, Switzerland, 2Service of Neonatology, Departement of Pediatrics, Lausanne, Switzerland, 3Infectious Diseases Service, Departement of Medicine, Lausanne, 
Switzerland.

Background. Newborns are highly susceptible to infections due to the immaturity of their immune system. During the first week of life, 1-5/1000 infants suffer from early-onset 
neonatal sepsis with high morbidity and mortality. Depending on the environment to which they are exposed, monocytes can turn into M1 or M2 macrophages with pro-inflammatory 
or anti-inflammatory and tissue repair properties, respectively. Our aim is to define whether the differentiation of monocytes into M1/M2 macrophages is altered in newborns when 
compared to adults.
Methods. Monocytes were isolated by positive selection from umbilical cord blood mononuclear cells of healthy term newborns and from PBMCs of adult volunteers (n=20 of each). 
Monocytes were incubated for 7 days with GM-CSF or M-CSF to induce M1 or M2 polarization, respectively. M1/M2 macrophages were exposed for 20h to LPS. Cytokine production 
was quantified by RT-PCR and ELISA and activation of signaling pathways were analyzed by Western blotting.
Results. Newborn M1 macrophages produced lower levels of TNF and IL-12p70 than adult M1 macrophages, whereas newborn and adult M2 macrophages produced similar levels of 
IL-10 after LPS stimulation. In agreement, lower mRNA levels of IL-12p35 and IL-23p19 were detected in newborn M1 macrophages after stimulation.
Conclusions. Our results suggest that monocyte to M1 macrophage differentiation is impaired in newborns, which may weaken innate immune responses to infection. Additional 
cytokines, polarization markers, and transcription factors are being analyzed to further unravel the specificities of the differentiation program of newborn monocytes under M1/M2 
polarizing conditions.
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P.C.19.15
Nicotinamide affects macrophage polarization

R. Weiss1,2,3, E. Schilling1,2, A. Grahnert1,2, V. Kölling1,2,3, J. Dorow4,5, U. Ceglarek4,5, U. Sack1,2, S. Hauschildt3; 
1University of Leipzig Translational Centre for Regenerative Medicine (TRM) Leipzig, Leipzig, Germany, 2University Hospital Leipzig, Institute for Clinical Immunology, Leipzig, Germany, 
3University of Leipzig, Institute of Biology, Leipzig, Germany, 4University Hospital Leipzig, Institute of Laboratory Medicine, Clinical Chemistry and Molecular Diagnostics, Leipzig, Germany, 
5University of Leipzig, LIFE – Leipzig Research Center for Civilization Diseases, Leipzig, Germany.

Nicotinamide (NAM) also known as vitamin B3 is the main precursor of NAD in mammalian cells. Thus it participates in the regulation of crucial biological processes such as NAD-
dependent energy and signal transduction.
Here we asked, in how far NAM when present during polarization of macrophages into pro-inflammatory type 1 and anti-inflammatory type 2 macrophages has the potential to 
modulate the phenotypic and functional profile of these two macrophage subsets.
We found that M1 macrophages exposed to NAM acquired an M2-like structure and that they respond to LPS with a dampened cytokine and eicosanoid response. Downregulation of 
the eicosanoid production, which was restricted to COX-derived metabolites was accompanied by a diminished COX-2 mRNA expression. In search of intracellular molecular targets 
of NAM to be involved in LPS-induced cytokine and eicosanoid synthesis, we found NFkB activity to be diminished and ERK phosphorylation to be altered. In addition to the secretory 
response we measured the expression of cell surface antigens after treatment with NAM. We found NAM-induced changes in the expression pattern, which included both up- and 
downregulation of antigens.
Taken together our data show that the presence of vitamin B3 during differentiation of monocytes into macrophages leads to selectively altered functions that have an impact on 
immune defense mechanisms and homeostatic processes.

P.C.19.17
Monocyte chemoattractant proteins differentially affect macrophage polarization

C. V. Lewis, M. Canals, J. Ludeman, M. J. Stone, C. G. Sobey, G. R. Drummond, B. K. Kemp-Harper; 
Monash University, Melbourne, Australia.

Introduction: Monocyte chemoattractant proteins (MCPs) 1, 2 and 3 target the chemokine receptor, CCR2 to serve as primary regulators of monocyte migration and infiltration. 
However, little is known of their effects on macrophage phenotype and associated signaling pathways. Therefore we aimed to characterize the signaling profiles of MCP-1, 2 and 3 in 
human macrophages and their effects on macrophage polarization and superoxide generation.
Materials and Methods: Phorbol-12,13-dibutyrate (PDBu, 10nM, 24 hrs)-differentiated human monocytes (THP-1) were treated with MCPs and calcium mobilization and ERK 1/2 
phosphorylation measured. THP-1 or primary human monocyte-derived macrophages were left untreated (M0), or treated with M1 (LPS-IFN-ɣ) or M2 (IL-4) stimuli, MCP-1, MCP-2, or 
MCP-3 (100nM, 3-48h). Quantitative real time PCR assessed mRNA expression of M1 and M2 markers and cytokines, and NOX2 oxidase. L012-enhanced chemiluminescence detected 
PDBu-stimulated superoxide production.
Results: MCP-1 and MCP-3 had similar potencies for Ca2+ mobilization, yet MCP-3 was 10-fold (P<0.05) more potent for ERK 1/2 phosphorylation (n=6-8). MCP-1 and MCP-2, but not 
MCP-3, increased mRNA expression of several M1 polarisation markers (CXCL11, 20-fold, P<0.05), M1 cytokines (IL-1β, 5-fold, P<0.01) and the pro-oxidant enzyme NOX2 (P<0.05, 
n=6-7), and augmented PDBu (NOX2)-dependent superoxide generation (n=5-7). Similar findings were obtained in human primary macrophages.
Conclusions: MCPs activate different intracellular signals in macrophages and have distinct effects on macrophage phenotype. Thus MCP-1 and MCP-2, but not MCP-3, promote 
a M1-like pro-inflammatory macrophage phenotype. Selective targeting of distinct MCPs has the potential to alter macrophage phenotype and confer protection in a range of 
inflammatory diseases.

P.C.19.19
Novel pathway that controls M1-to-M2 transition of human macrophages

A. Ohradanova-Repic1, C. Machacek1, R. Platzer1, T. R. Burkard2, V. Leksa1,3, C. Charvet4,5,6, V. Feuillet4,5,6, G. J. Zlabinger7, M. B. Fischer8,9, G. Bismuth4,5,6, H. Stockinger1; 
1Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Bioinformatics Department of 
the Research Institute of Molecular Pathology and the Institute of Molecular Biotechnology of the Austrian Academy of Sciences, Vienna, Austria, 3Institute of Molecular Biology, Slovak 
Academy of Sciences, Bratislava, Slovakia, 4Institut National de la Santé et de la Recherche Médicale, INSERM U1016, Institut Cochin, Paris, France, 5Université Paris Descartes, Paris, 
France, 6Centre National de la Recherche Scientifique, UMR 8104, Paris, France, 7Institute of Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of 
Vienna, Vienna, Austria, 8Department of Transfusion Medicine, Medical University of Vienna, Vienna, Austria, 9Center for Biomedical Technology, Danube University Krems, Krems, Austria.

Macrophages play a crucial role in immune surveillance by recognising and proficient eliminating of invading pathogens or damaged cells by phagocytosis. This drives them to 
differentiate into the highly activated M1 macrophage subtype, characterised by secretion of proinflammatory cytokines and chemokines, upregulation of costimulatory molecules 
and efficient antigen presentation to T cells. However, the pathways that control deactivation of M1 macrophages and their differentiation into one of the M2 subtypes that help to 
restore homeostasis within the tissues, are not well studied. In order to study this phenomenon in more detail, we prepared in vitro differentiated macrophages from peripheral blood 
monocytes and activated them into M1 or M2 subtypes. Our analyses, comprising a comprehensive gene expression profiling, surface marker profiling by flow cytometry, cytokine 
analysis and other functional assays, revealed that macrophages are able to modulate nucleotide metabolism depending on the activation state. By pharmacological blockade of this 
pathway, we were able to influence the resulting macrophage phenotype. Our results revealed an important aspect of macrophage plasticity and might represent a novel therapeutic 
opportunity for inflammatory diseases.
The research leading to these results has received funding from the European Union Seventh Framework Programme (FP7/2007-2013) under grant agreement NMP4-LA-2009-228827 
NANOFOL.

P.C.19.21
The transformation effects of Polyporus polysaccharide(PPS) on polarized macrophages

X. Zeng; 
Immunology Laboratory of Chinese Medicine, The Second Affiliated Hospital of Guangzhou University of, Guangzhou, China.

Objective:Polyporus polysaccharide (PPS) is the major component of Polyporus umbellatus and has antitumor and immunoregulation functions. The purpose of this study is to 
investigate whether the regulation effects of PPS on polarized macrophages.The expression of surface molecules and the cytokine mRNA expression and cytokine secretion of pps 
on the polarization associated macrophage.To study the positive expression rate of M2 subtype of macrophage cell surface molecules and the inflammatory factors of PPS in IL-4 
induced M2 macrophage.
Methods: The experiment was divided into 5 groups: blank control group, Model group, PPS groups(50ug/ml,100ug/ml and 200ug/ml). The expression of CD206 and CD23 was used as 
bio-maker to confirm IL-4 induced macrophages by treating RAW264.7 with 20ng/ ml of IL-4.IL-4 induced RAW264.7 cells were treated with PPS of 5u0g/ml,100ug/ml and 200 ug/ ml 
for 24 h.Then the expression of CD206, CD16/32 and CD40 were analyzed by flow cytometry,and the mRNA expression of IL-1β,TNF-α,IL-10 and iNOS were detect by qRT-PCR.
Results: After treated with IL-4,the positive rate of CD206 of RAW264.7 were high.After treated with PPS ,the rate of CD16/32 and CD40 in IL-4 induced RAW264.7 cells were high ,the 
expression of CD206 decreased,and the mRNA level of IL-1βand TNF-α increased.
Conclusion: RAW264.7 cells can be polarized to M2 subtype macrophage by using 20ng/ ml IL-4.PPS enhances the mRNA of IL-1β,TNF-α and the expression of CD40, CD16/32 in IL-4 , 
induced RAW264.7 cells. These results indicate PPS can induce the M2 subtype to become M1 macrophages macrophage,can improve immune function of macrophages.

P.C.19.22
CCRL2 regulates M1/M2 polarization during EAE recovery phase

A. Del Prete1,2, C. Mazzon1,2, L. Zanotti2, L. Wang2, E. Fontana1, V. Salvi1, P. Poliani1, S. Sozzani1,2; 
1Dept. Molecular and Translational Medicine - University of Brescia, Brescia, Italy, 2Humanitas Clinical and Research Center, Rozzano (MI), Italy.

Introduction: CCRL2 belongs to the family of atypical chemotactic receptors, seven-transmembrane domain proteins devoid of chemotactic activity and involved in the control of 
inflammation. Experimental Autoimmune Encephalitis (EAE) is an autoimmune disorder which recapitulates the inflammatory aspects of multiple sclerosis. In this study, CCRL2 
deficient mice were used to investigate the role of CCRL2 in EAE.
Materials and Methods: CCRL2 and control mice were immunized subcutaneously with 100μg MOG35-55 in IFA containing 400μg of Mycobacterium tuberculosis H37 RA, and 
received two i.v. injections of 350 ng pertussis toxin on day 0 and 2 after immunization. Onset and progression of EAE symptoms were monitored daily using a standard clinical scale. 
Histological analysis of brains and spinal cords was performed to evaluate the degree of inflammation and demyelination, and macrophage/microglia activation. Mononuclear cells 
were purified from brains and spinal cords and analyzed by quantitative RT-PCR.
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Results: CCRL2-deficient mice developed exacerbated, non-resolving disease with protracted inflammatory response and increased demyelination. The increased severity was 
associated with higher levels of microglia/macrophages activation markers and imbalanced M1/M2 polarization.
Conclusions: CCRL2 is involved in the downregulation of CNS-associated EAE inflammation in the recovery phase of EAE. Therefore CCRL2 should be considered as a new potential 
molecule involved in multiple sclerosis.

P.C.20 Dendritic Cell Biology - Part 3

P.C.20.01
Mouse conventional dendritic cells can be universally classified based on the mutually exclusive expression of XCR1 and SIRPα

S. Gurka, E. Hartung, M. Becker, R. A. Kroczek; 
Robert Koch-Institute, Berlin, Germany.

Since the identification of mouse dendritic cells (DC) in the early 70s, all attempts to consistently classify the identified functional DC subpopulations according to their surface 
molecule expression failed. In the absence of specific DC lineage markers, a great variety of non-congruent surface molecules (e.g. CD8, CD11b, CD103) were used instead. Recently, 
advances in the understanding of the involvement of transcription factors in the differentiation of DC subpopulations, together with the identification of a lineage marker for cross-
presenting DC, have now allowed to establish a consistent and unified DC classification in the mouse. In the present work we demonstrate that all conventional DC in the mouse can 
be universally subdivided into either XCR1+ (“cross-presenting”) DC or SIRPα+ DC, irrespective of their activation status. This advancement will greatly facilitate future work on the 
biology of mouse DC. We discuss this new classification in view of current DC classification systems in the mouse and the human.

P.C.20.02
Differential modulation of inflammatory mediator production by dendritic cell subsets in an in-vitro model of red blood cell transfusion

K. K. Ki1,2, R. L. Flower1, H. M. Faddy1,2, M. M. Dean1; 
1Australian Red Cross Blood Service, Brisbane, Australia, 2University of Queensland, Brisbane, Australia.

Packed red blood cell (PRBC) transfusion is associated with increased rates of infection, prolonged hospital stay and mortality. These adverse transfusion outcomes are collectively 
referred to as transfusion-related immune modulation (TRIM), however the mechanism(s) remain largely undefined. Failure in the intricate communication between the innate and 
adaptive immune systems is a potential source of TRIM. As a bridge between innate and adaptive immunity, production of cytokines and chemokines by dendritic cells (DC) is key to 
both initiation and regulation of immune responses. This study investigated transfusion-mediated modulation of blood myeloid DC (mDC) and a DC subset with a specialised role in 
antigen cross-presentation (BDCA3+). An in-vitro whole blood culture model of transfusion was used to characterise mDC and BDCA3+ DC inflammatory mediators (IL-6, IL-8, IL-10, 
IL-12, TNF-α) following exposure to fresh (day (D)2) and day-of-expiry (D42) PRBC. In parallel cultures, LPS was used as a TLR agonist to model responses to infection. In the absence 
of LPS, exposure to D2 and D42 PRBC did not significantly modulate mDC function, but significantly reduced BDCA3+ DC production of IL-8 (p=0.016). In the presence of LPS, mDC 
production of pro-inflammatory cytokines IL-6 (p=0.009) and TNF-α (p= 0.011) were significantly reduced following exposure to D2 and D42 PRBC, and, for BDCA3+ DC, production of 
IL-6 (p=0.018) and IL-12 (p=0.026) were significantly suppressed. The differential profile of cytokine and chemokine modulation between these specialised DC subsets provides insight 
into mechanism(s) of TRIM and maybe useful biomarkers for prediction of adverse patient outcomes post transfusion.

P.C.20.03
CCR2-mediated dendritic cell recruitment by the human colon

D. Bernardo1, L. Durant1, M. Paulsen1, R. Man2, I. Moret3, R. Vora1, D. Reddi1, G. Lee1, G. Malietzis1, Y. Siaw1, P. Hendy1, A. L. Hart2, H. O. Al-Hassi1, S. C. Knight1; 
1Imperial College London, London, United Kingdom, 2St Mark´s Hospital, London, United Kingdom, 3Hospital la Fe, Valencia, Spain.

Human dendritic cell (DC) subsets, phenotype and function change through the length of the gastrointestinal tract. CCR2 is a receptor for the chemokine (C-C motif)-ligand-2 (CCL2), 
which mediates monocyte recruitment. We determined CCR2 expression on healthy blood and colonic human DC and studied whether it could mediate differential recruitment of DC 
in different parts of the colon.
Human colonic DC were identified by flow cytometry within singlet viable cells as CD45+HLA-DR+CD11c+CD14-CD64- and further divided based on CD103 and SIRPα expression. 
CD103-SIRPα+ and CD103+SIRPα+ were CD1c+ immature DC (ILT3+CD40low) while CD103+SIRPα- were CD141+ mature DC (ILT3-CD40high). CCR2 was expressed in all CD103-
SIRPα+ DC, with expression being variable on CD103+SIRPα+ and absent on CD103+SIRPα- DC. CCR2 expression was higher on distal colonic DC compared with their paired proximal 
counterparts.
The properties of intestinal DC resembled those of circulating DC since blood CD1c+ myeloid DC were SIRPα+ILT3+CCR2+ while blood CD141+ myeloid DC were SIRPα-ILT3-CCR2-. 
CCR2 expression on blood DC was functional as DC were recruited in a dose dependent manner by CCL2 in transwell migration assays. Blood myeloid DC were also recruited towards 
colonic biopsy-conditioned supernatants. However, the distal colon had an increased capacity to recruit blood myeloid DC, compared to its paired proximal counterpart; this 
recruitment was CCR2-dependent as it was partially abrogated in the presence of anti-CCL2.
In summary, differences between human proximal and distal colon DC could be due to a differential capacity of the tissue to recruit blood myeloid DC in a CCR2-dependent manner.

P.C.20.04
Characterization of human afferent lymph dendritic cells from seroma fluids

C. De Pasquale1, B. Morandi2, I. Bonaccorsi1, P. Carrega3, C. Cantoni3, S. Ferrone4, L. Moretta3, G. Ferlazzo1; 
1Laboratory of Immunology and Biotherapy, Dept. Human Pathology, University of Messina, Messina, Italy, 2IRCCS A.O.U. San Martino-IST-Istituto Nazionale per la Ricerca sul Cancro, 
Genova, Italy, 3Istituto G. Gaslini, Genova, Italy, 4Department of Surgery, Massachusetts General Hospital, Boston, MA, United States.

Dendritic cells (DCs) migrate from peripheral tissues to secondary lymphoid organs through the afferent lymph. Due to limitations in investigating human lymph, DCs flowing in 
afferent lymph have not been properly characterized in humans until now. In this study, DCs present in seroma, an accrual of human afferent lymph occurring after lymph node 
surgical dissection, were isolated and analyzed in detail. Two main DC subsets were identified in seroma corresponding to the migratory DC subsets present in lymph nodes, i.e. CD14+ 
and CD1a+. The latter also included CD1abright Langherans cells. The two DC subsets appeared to share the same monocytic precursor and to be developmentally related; both of them 
spontaneously released high levels of TGF-beta and displayed similar T cell activating and polarizing properties upon stimulation with TLR-ligands. On the other hand, they differed in 
the expression of surface molecules, including TLRs, in their phagocytic activity and in the expression of proteins involved in antigen processing and presentation. It is worth noting 
that while both subsets were detected in seroma in the post-surgical inflammatory phase, only CD1a+ DCs migrated via afferent lymph under steady state conditions.
In conclusion, the high numbers of DCs contained in seroma fluids allowed a proper characterization of human DCs migrating via afferent lymph, revealing a continuous stream of DCs 
from peripheral regions towards secondary lymphoid organs under normal conditions. Moreover, we showed that, in inflammatory conditions, distinct subsets of DCs can migrate to 
secondary lymphoid organs via afferent lymph

P.C.20.05
Expression and functional role of murine tetraspanin-2 in dendritic cells

C. Ruland1, J. Patzig2, K. Lahl3, V. Lukacs-Kornek4, A. Fattahi-Mehr1, A. Zimmer5, I. Förster6, T. Kuhlmann7, H. Werner2, T. Sparwasser8, S. Scheu9, J. Alferink1,10; 
1Department of Psychiatry, University Hospital Münster, Germany, Münster, Germany, 2Department of Neurogenetics, Max Planck Institute of Experimental Medicine, Göttingen, Germany, 
3National Veterinary Institute, Technical University of Denmark, Frederiksberg, Denmark, 4Department of Medicine II, Saarland University Medical Center, Homburg, Germany, 5Institute of 
Molecular Psychiatry, University of Bonn, Bonn, Germany, 6Department of Immunology and Environment, Life & Medical Sciences Institute (LIMES), University of Bonn, Bonn, Germany, 
7Institute of Neuropathology, University Hospital Münster, Münster, Germany, 8Institute of Infection Immunology, TWINCORE, Centre for Experimental and Clinical Infection Research, 
Hannover, Germany, 9Institute of Medical Microbiology and Hospital Hygiene, University of Düsseldorf, Düsseldorf, Germany, 10Cells-in-Motion Cluster of Excellence (EXC 1003-CiM), 
University of Münster, Münster, Germany.

Introduction:Tetraspanins are a family of transmembrane proteins that modulate immune cell responses and the migration and differentiation of CNS cells by complex formation with 
neighboring cell surface proteins. The recently described Tetraspanin-2 (Tspan-2) in the mouse was suggested to regulate astrocyte and microglia activation in the CNS. However, 
neither the expression of murine Tspan-2 nor its functional role in immune responses has been studied up to now.
Materials and Methods: In newly generated Tspan-2/DTR/EGFP BAC transgenic mice we defined Tspan-2 expression and investigated its function using knockout animals.
Results: The major fraction of Tspan-2/EGFP expressing cells in spleen and lymph nodes of reporter mice comprise classical CD8α- dendritic cells (DCs). In GM-CSF differentiated bone-
marrow (BM) DCs around 10% of DCs expressed Tspan-2/EGFP. These Tspan-2/EGFP positive BM DCs exhibited equivalent levels of MHC II and costimulatory molecules, while being 
negative for programmed death-ligand 1 (PD-L1). Upon TLR stimulation Tspan-2/EGFP expression was downregulated in BM DCs suggesting that inflammatory mediators inversely 
regulate Tspan-2 expression. Tspan-2 was further shown to modulate the phagocytic capacity of DCs as determined by an enhanced uptake of zymosan by Tspan-2 deficient DCs. In 
the CNS Tspan-2 expression was restricted to mature oligodendrocytes, but absent in neurons, astrocytes or microglial cells.
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Conclusion: This specific expression pattern of Tspan-2 in DCs and oligodendrocytes and its involvement in basic DC properties, points towards a functional impact of this molecule in 
peripheral immune responses as well as inflammatory CNS disorders.

P.C.20.06
Notch-dependent repression of monocyte identity factor KLF4 is essential for Langerhans-type dendritic cell differentiation

C. Krump1, J. Jurkin2, I. Borek1, A. Elbe-Bürger2, G. Stingl2, H. Strobl1; 
1Medical University of Graz, Graz, Austria, 2Medical University of Vienna, Vienna, Austria.

Introduction: Blood circulating monocytes can differentiate into Langerhans Cells (LCs) under inflammatory conditions. TGF-β1 and Notch-ligands are expressed within epidermis and 
both synergize in inducing LC differentiation from human monocytes in vitro. However, the molecular mechanism underlying human monocyte to LC committment remains elusive.
Materials and Methods: LCs were generated in vitro from either monocytopoietic progenitors or CD14+ blood monocytes. Monocytopoietic cells undergoing binary monocyte vs LC 
commitment were subjected to gene profiling. Retroviral gene perturbation was performed based on that profile. Immunohistology on normal and inflamed skin was performed for 
validation.
Results: Gene profiling revealed inverse regulation of KLF4 during LC vs monocyte differentiation of monocytopoietic cells. Stable deregulated expression of KLF4 in bipotent 
precursors abrogated LC differentiation by negatively interfering with TGF-β1-dependent RUNX3 induction. The synergy between both factors was found to be based on the one hand 
on the TGF-β1-dependent induction of Notch pathway members in monocytic cells undergoing LC commitment and on the other hand on the repression of KLF4 by Notch activation.
Conclusion: Two important epidermal microenvironmental signals synergize for LC commitment of monocytic cells. Notch signaling represses KLF4 and thereby allows LC 
differentiation in response to TGF-β1.

P.C.20.07
An electrical engineering approach to modulate innate immunity

S. K. Joshi; 
Frank Reidy Research Center for Bioelectrics, Norfolk, VA, United States.

The development of specific adaptive immunity requires pathogen/tumor-specific antigen presentation to T cells by professional antigen-presenting cells (APCs).The most specialized 
APCs, known as Dendritic Cells (DCs), are critical for priming antigen-specific T cell responses. The antigen-presentation function of DCs strictly depends on functional maturation 
characterized by (a) high expression of MHC I/II and co-stimulatory molecules (CD40, CD80, and CD86) and (b) efficient antigen processing and presentation. The pathogens that cause 
Malaria, Tuberculosis, Flu, AIDS, cancer, and many other diseases suppress immune responses by inhibiting DC maturation leading to inefficient antigen processing, presentation, and 
dysfunctional CDS+ T cell priming. In the past several decades, many strategies have been developed to functionally mature and activate DCs in vivo. These strategies have included 
the use of adjuvants (substances that enhance immune response to antigens) such as Toll like receptor (TLR) ligands (Lipid A, Poly [l:C], CpG etc.), cytokines, and immune-modulators. 
However, these approaches have had limited efficacy and have posed a risk of adverse immune responses. In this study we tested an innovative approach to enhance DC maturation 
and antigen presenting function without the use of cytokines, LPS or TLR ligands. The central hypothesis of this study is that “Defined Exponential Pulse Electric Fields (pEFs) 
delivered to skin and superficial lymph nodes can significantly enhance DC maturation and antigen-presenting function without inducing cell death, thus, triggering antigen-specific T 
cell priming and activation”. The experimental data supporting this hypothesis will be presented.

P.C.20.08
MyD88 signaling in CD11c+ cells controls immune responses to MCMV infection

M. Francozo1, F. Puttur1, G. Solmaz1, M. Lindenberg1, L. Cicin-Sain2, D. Tufa3, R. Jacobs3, T. Sparwasser1; 
1Institute of Infection Immunology, TWINCORE, Centre for Clinical and Experimental Infection Research, Hannover, Germany, 2Department of Immune Ageing and Chronic Infections, 
Helmholtz Centre for Infection Research, Braunschweig, Germany, 3Clinic for Immunology and Rheumatology, Medical School Hannover, Hannover, Germany.

Introduction: Cytomegalovirus (CMV) is a β-herpesvirus causing severe disease in immunocompromised hosts. Lack of an effective vaccine and limitations in current anti-CMV therapy 
warrants a requirement to identify novel host targets to enhance cell-mediated CMV immunity. Mutations in toll like receptor (TLR) genes, in particular TLR-9 and its downstream 
adaptor protein MyD88 have been associated with increased CMV load demonstrating its importance during CMV infection. However, the role of MyD88 in CMV has been 
demonstrated in complete knock out mice while the cell-specific contribution of MyD88 remains unclear.
Methods: We used mice in which MyD88 function is reactivated in Podoplanin+(Pdpn), Lysozyme M+ (LysM), CD11c+ and Siglec-H+ cells, pre-dominantly targeting stromal cells, 
macrophages, dendritic cells (DCs), and pDCs respectively. Mice were intra-peritoneally infected with MCMV and organs harvested after 36h p.i. to examine viral load, cytokine 
production and NK cell function.
Results: MyD88 signaling in Pdpn+ and LysM+ cells is dispensable for viral clearance and cytokine production. In contrast, MyD88 reactivation in CD11c+ cells is critical for MCMV 
clearance and significantly enhances NK cell CD69 activation and IFN-γ production while NK cell degranulation and cytotoxicity remains unchanged. Furthermore, using a CD11c 
depletion mouse model, we show that synergistic MyD88 signaling by both DC subsets is required to induce complete NK cell activation and IFN-γ production.
Conclusion: Our results demonstrate that MyD88 signaling in DCs is necessary to enhance NK cell function and curtail MCMV dissemination, suggesting a potential use of TLR-9/
MyD88 adjuvants in DC-specific cell therapy against CMV.

P.C.20.09
Novel mechanisms of mesenchymal stromal cell-mediated immune suppression

A. Mázló1, S. Poliska1, I. Bacskai1, N. Miltner1, Á. Apáti2, É. Rajnavölgyi1; 
1University of Debrecen, Debrecen, Hungary, 2Semmelweis University, Budapest, Hungary.

Introduction: The major function of dendritic cells (DCs) to act as regulators of immune responses is to maintain peripheral tolerance and in case it fails to respond to inflammatory 
challenges. Advances in our understanding of the phenotypic and functional plasticity of DCs opened up new avenues for developing strategies appropriate for modulating 
inflammation.
Methods: To approach this goal we co-cultured moDCs with MSCI cells for three days at a ratio of 5:1, and then activated the cells with bacterial lipopolysaccharide (LPS). After 24 hrs 
the moDCs were separated from the MSCl cells and mRNA was extracted from the moDCs. To identify the genes with >2.0 fold change in global gene expression profiles the Illumina 
HiScanSQ platform was used.
Results: In the presence of MSCI cells moDCs differentiated to a cell type with a unique regulatory CD14+ phenotype characterized by the up-regulated expression of the inhibitory 
molecules PD-L1 and CTLA-4, while the expression of CD86 and MHC-II was increased. Despite LPS activation co-culturing of moDCs with MSCI cells resulted in the decreased 
secretion of TNF-α, IL-12 and IFNγ, but under these conditions the secretion of IL-10, IL-27 and the expression level of IL-35 was increased. These moDCs also contributed to the 
activation of IL-10 producing FoxP3+ regulatory T cells.
Conclusions: The changes induced by MSCl cells affected important moDC functional activities that by acting in concert favour the establishment of tolerogenic cellular environment.

P.C.20.10
Bioactive lipid Anandamide regulates maturation and function of human monocyte-derived dendritic cells

V. Chiurchiu1, E. Talamonti1, A. Leuti2, M. Maccarrone2; 
1Neurochemistry of Lipids, Santa Lucia Foundation, Rome, Italy, 2School of Medicine and Center of Integrated Research, Campus Bio-Medico University of Rome, Rome, Italy.

Dendritic cells (DCs) are the most important professional APCs of the immune system and regulate the balance between immunity and tolerance. They play a major role in innate 
immune responses to infection as well as in linking innate and adaptive immunity. They exist in two different states that reflect their functional activity: immature (immDC) and 
mature (matDC) DCs. DCs can be modulated and regulated not only by foreign antigens but also by other humoral factors and metabolic products. Among these, endocannabinoids 
are a novel group of bioactive lipids that might serve as homeostatic secondary modulators. Thus, we sought to investigate the immunomodulatory role of anandamide (AEA), the 
main endocannabinoid, on both DC subsets. We found that AEA-treated immDC showed a remarkable decrease in surface activation markers (HLA-DR, CD80 and CD86) and an 
increase in their phagocytic activity. Conversely, AEA-treated matDC expressed significantly higher levels of such surface markers, with no significant effects on their phagocytic 
activity. Finally, matDC were also tested for their ability to activate T cells upon DC/T cells co-cultures and we found that T cells released reduced levels of IL-12 following co-culture 
with AEA-treated matDC. These findings demonstrate for the first time that AEA directly affects DC capacity of processing the antigens and of co-stimulating nearby T cells, and that 
it also affects the inflammatory immune responses of those co-stimulated T cells, thus suggesting that this endocannabinoid might play a key role in the regulation of the “innate-
adaptive immune axis”.
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P.C.20.11
PTEN-deficiency in myeloid cells alters tumor immune surveillance in a murine model of inflammation driven colon cancer

M. Kuttke1, E. Sahin1, J. Pisoni1, S. Percig1, A. Vogel1, D. Kraemmer1, L. Hanzl1, K. Soukup2, A. Halfmann2, A. Dohnal2, B. Hochreiter1, B. Hoesel1, J. Schmid1, G. Schabbauer1; 
1Institute for Physiology, Vienna, Austria, 2Children’s Cancer Research Institute, Vienna, Austria.

Cells of the innate immune system exert protective as well as detrimental effects. An important feature herein is their phenotypical plasticity which ranges from pro-inflammatory to 
alternatively-activated. We showed previously that the PI3K/PTEN signaling pathway plays a role in this fate decision process. Deletion of PTEN in the myeloid cell lineage leading to 
sustained PI3K activation results in an M2-like phenotype.
In acute models of inflammation this anti-inflammatory state in myeloid cells is beneficial, but a diminished innate immune response could be detrimental during tumor development. 
We addressed this question by applying a model of inflammation-driven colon cancer in myeloid-PTEN deficient mice.
Conditional KO mice showed an increased tumor incidence, progression and mortality during CAC development. Myeloid cells exhibited up-regulated M2-marker genes and down-
regulation of pro-inflammatory cytokines. Innate, immune-regulatory cells of the secondary lymphoid organs were increased. Isolated T-cells showed hypo-responsiveness ex vivo. 
Therefore we suggest that myeloid PTEN deficiency leads to decreased T-cell activation promoting intestinal tumor growth.
Taken together this study highlights the importance of the PI3K/PTEN signaling axis in myeloid cells in tumor immune surveillance and supports the idea that PI3K inhibitors currently 
used in clinical settings may have additional functions beyond tumor cell targeting.

P.C.20.12
INTERFERing with the pathogenesis of Rosacea

A. Mylonas1, O. Demaria1, A. Navarini2, P. Dzuniycz2, S. Meller3, M. Gilliet1, C. Conrad1; 
1Lausanne University Hospital, Lausanne, Switzerland, 2Zurich University Hospital, Zurich, Switzerland, 3Dusseldorf University Hospital, Dusseldorf, Germany.

Rosacea is a common disease affecting the facial convexities with a largely obscure aetiology. Antimicrobial peptides such as LL-37 have previously been described to be highly 
produced at the sites of inflammation in patients with rosacea. There is increasing evidence of a role for the innate immune system in the progression of the disorder. The disease 
mechanism, however, is unknown. Plasmatocytoid Dendritic Cells (pDCs) are known to be an important immune cell type in a number of immune disorders of the skin. LL-37 is 
known to activate pDCs by complexing DNA for cell uptake and facilitating signalling to endosomal TLR9. They subsequently produce innate factors, such as type I interferons, 
which promote a pro-inflammatory environment that contributes to the initiation of certain skin diseases. In a cohort of rosacea patients we have found overexpression of the 
cathelicidin antimicrobial peptide (CAMP) and a penetrant dermal pDC infiltrate. This was accompanied by high overexpression of type I interferon genes IFNα and β. Using a rosacea 
mouse model of intra-epidermal injection of LL-37, we found that type I interferons were selectively produced by pDCs and to be necessary in mediating cathelicidin-dependent 
inflammation of skin. In accordance with these findings, we have found that CAMP-derived peptides are able to strongly bind to DNA, that these peptide-DNA complexes are actively 
internalised into pDCs and that they are potent inducers of type I IFN production.

P.C.20.13
Role of plasmacytoid dendritic cells in the induction and regulation of anti-tumor immune responses

M. Terra1,2, M. Oberkampf1,2, C. Fayolle1,2, G. Dadaglio1,2, C. Leclerc1,2; 
1Institut Pasteur, Paris, France, 2INSERM U1041, Paris, France.

Introduction: Several observations suggest that pDCs are recruited to solid tumors and promote the establishment of an immunosuppressive microenvironment. However, activation 
of pDCs by TLR agonists may overturn the immunosuppression. pDCs can therefore represent a potential target in tumor immunotherapy. Our main objective is to determine the role 
of pDCs in the induction and regulation of anti-tumor immune responses.
Materials and Methods: Mice were injected subcutaneously with TC-1 or B16-OVA tumor cells and the cell populations infiltrating the tumor were phenotypically characterized by flow 
cytometry. The pDC functionality was analyzed by ELISA and RT2-PCR arrays.
Results: We first aimed to characterize the tumor-associated pDCs (TA-pDCs) in C57BL/6 mice grafted with TC-1 tumor. Our results show that TA-pDC were recruited into the 
tumor, where they upregulated several activation markers but not PDC-Trem, which is correlated with IFN-I production. Interestingly, TA-pDCs also upregulated ICOS-L and PDL-1, 
suggesting that they could contribute to immunosuppression.
Furthermore, ex vivo purified TA-pDCs (B16-OVA) exhibited a different gene expression profile as compared to spleen pDCs and were able to secrete IFNα in response to CpG A 
stimulation.
Using a pDC-deficient mouse model (IKL/LRag-/-) we demonstrated that TC-1 tumors growed at slower rate in the absence of pDCs. In addition, a different distribution profile of 
MDSCs was observed in the tumors of pDC-deficient mice, suggesting that pDCs may affect MDSCs subsets inside the tumor.
Conclusions: Overall, these results indicate that pDCs can be involved in anti-tumor immunity and suggest that the tumoral microenvironment alters their phenotype and 
functionality.

P.C.20.14
The role of plasmacytoid dendritic cells on Paracoccidioidomycosis infection

F. V. Loures, E. F. Araújo, A. Condino-Neto, V. G. Calich; 
Instituto de Ciências Biomédicas, São Paulo, Brazil.

Introduction: Paracoccidioidomycosis (PCM) is a systemic mycosis with high incidence in Latin America, but the role played by DCs has been poorly studied. A previous study has 
demonstrated that the resistance and susceptibility to Paracoccidioides brasiliensis infection were associated with distinct DC subpopulations. In addition, it was demonstrated that 
plasmacytoid DCs (pDCs), originally described as the main regulators of viral infections, promote an effective control of Aspergillus fumigatus hyphae.
Objective: The aim of this study was evaluated the role of pDC in P. brasiliensis infection. Methodology: pDCs were depleted in 129 mice with 250 μg of the anti-pDC antibody (120G8). 
After infection with one million yeasts of P. brasiliensis, the mice received additional doses of 120G8 every three days. The control group received equivalent doses of the GL113 control 
antibody. After 2 weeks, the mice were sacrificed and several aspects of infection were evaluated.
Results: The depletion of pDC resulted in a less severe disease. When compared with control mice, the lungs of pDC-depleted mice showed a higher frequency of activated T CD4 
e CD8 lymphocytes. In addition, the depletion of pDC resulted in a prominent influx of Th1 cells (CD4+IFN-γ+ and CD8+IFN-γ +) and activated macrophages and neutrophils to site of 
infection. The analyses of lungs homogenates showed that diminished levels of TGF-β and IL-10 anti-inflammatory cytokines were associated with the prevalent Th1 responses.
Conclusions: Our results show that pDCs exert a tolerogenic function against P. brasiliensis infection, a function not previously described. Supported by FAPESP

P.C.20.15
Fas ligation amplifies the immunosuppressive function of regulatory dendritic cells via ERK/beta-catenin pathway

C. Qian, L. Qian, Y. Yu, X. Cao; 
National Key Laboratory of Medical Immunology & Institute of Immunology, Second Military Medical University, Shanghai, China.

Dendritic cells (DCs) are critical to initiate the innate and adaptive immune response and maintain tolerance. So far, many kinds of regulatory DCs with different phenotypes have 
been identified to suppress immune responses, adding further layers of complexity in the coordination of immune responses. However, the detailed mechanisms that regulate the 
immunosuppressive function of regulatory DCs in the immune microenvironment remain to be fully elucidated. In addition, how T cells, once activated, can feedback affect the 
function of regulatory DCs in the late of immune response remains uncharacterized. Our previous study demonstrated that splenic stromal cells, which mimic the secondary lymph 
organ microenvironment, can drive mature DCs to further differentiate into a unique subset of CD11b(hi)Ia(low) regulatory DCs, which can negatively regulate immune response in 
feedback way. Here, we showed that endothelial stromal cell-derived TGF-beta contributed to the preferential Fas expression of CD11b(hi)Ia(low) regulatory DCs via ERK-dependent 
pathway. Fas on regulatory DCs induced apoptosis and halted proliferation of activated T cells to exert their inhibitory effects. Interestingly, Fas signal preferentially amplified the 
production of IL-10 and IP-10 in regulatory DCs via ERK-mediated inactivation of GSK-3 and subsequent up-regulation of beta-catenin. Furthermore, Fas/FasL interaction partially 
contributes to the promotion of regulatory DC-derived IL-10 and IP-10 production by activated T cells. Therefore, our results demonstrate that Fas ligation can promote the 
immunosuppressive function of regulatory DCs in the immune microenvironment, providing a new feedback manner for the fine tuning of immune response and maintenance of 
immune homeostasis.
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P.C.20.16
The TLR7/8 agonist resiquimod ameliorates the immune response of neonatal antigen-presenting cells - possible adjuvants in neonatal vaccination

L. Wisgrill1, S. Schüller1, K. Sadeghi1, A. Spittler2, A. Berger1, H. Helmer3, P. Husslein3, E. Förster-Waldl1; 
1Department of Pediatrics and Adolescent Medicine, Divison of Neonatology, Medical University of Vienna, Vienna, Austria, 2Department of Surgery & CF Flow Cytometry, Medical University 
of Vienna, Vienna, Austria, 3Department of Obstetrics and Gynecology, Medical University of Vienna, Vienna, Austria.

The immunological immaturities of newborns, especially preterm neonates, impair neonatal vaccination responses. Antigen-presenting cells are less effective to induce an adaptive 
immune response and to promote the development of immunological memory. Efficient adjuvantal TLR-triggering may overcome the neonatal immunological impairment and 
thus render new approaches of early life protection against infection. Accordingly, the aim of this study was to analyze the immunostimulatory action of Alum (TLR- independent 
adjuvants) and Resiquimod (TLR- 7/8) on neonatal dendritic cells and monocytes.
Activation and maturation markers of antigen-presenting cells were evaluated after incubation of CBMCs/PBMCs with the indicated adjuvants for 8 and 24 hours and were analyzed 
using flow cytometry. Furthermore, the secretion of cytokines upon adjuvants stimulation was evaluated using cytometric bead arrays.
Stimulation with R-848 resulted in a significant induction of costimulatory molecules on neonatal antigen-presenting cells. In comparison to R-848, the TLR- independent adjuvants 
Alum had no direct influence on dendritic cells and monocytes. Stimulation with R-848 resulted in significant higher secretion of TNFα, IL-6, IL-10 and IFN-γ.
In summary, the incubation of R-848 induced activation and maturation of neonatal antigen-presenting cells. These data show that modern TLR-specific adjuvants achieve a direct 
effect and a more potent upregulation of activation/maturation markers and cytokines compared to the conventional adjuvants Alum - especially in preterm delivered neonates. We 
thus conclude that agents triggering TLR might possibly overcome neonatal lack of vaccine responses.

P.C.20.17
The role of plasmacytoid dendritic cells in imiquimod induced skin inflammation and melanoma clearance in mice

G. Stulnig, B. Drobits, P. Novoszel, M. Holcmann, M. Sibilia; 
Institute of Cancer Research, Vienna, Austria.

Imiquimod (Imi) is an agonist of toll like receptor 7/8 (TLR7/8), a pathogen recognition receptor that recognizes single stranded RNA. Imi exerts therapeutic anti-viral and anti-tumor 
effects in both mice and humans. Therapeutically, Imi is applied topically as a 5% cream formulation under the trademark Aldara. Previously, our group showed that Imi treatment 
leads to tumor clearance in a mouse model of melanoma. We showed that the anti-tumor effect of Imi is accompanied, among others, by the accumulation of plasmacytoid dendritic 
cells (pDCs). We could furthermore show that Imi activated pDCs acquire tumor killing effector properties by upregulating the cytolytic molecules TRAIL and granzyme B. By 
employing a transgenic mouse model to specifically deplete pDCs, we demonstrated that pDCs are crucial for the tumoricidal properties of Imi. In search for the molecular pathways 
conferring tumor-killing activities to Imi-stimulated pDCs, we found that pDC infiltration to Imi treated skin requires the chemokine CCL2. Thus, current studies are addressing the 
anti-tumor efficacy of Imi in CCL2-/- mice. Albeit the important effects of Imi in tumor immune biology, we and others have shown that repeated topical application of Imi on murine 
skin leads to skin inflammation and is used as an established mouse model of psoriasiform dermatitis. While addressing the function of pDCs in this process, we found that pDCs 
exert regulatory properties during Imi induced skin inflammation. Current studies are aimed at elucidating the mechanism by which pDCs modulate the severity of Imi mediated skin 
inflammation.

P.C.20.19
Role of the AP-1 protein c-Jun in Imiquimod mediated tumor clearance

P. Novoszel, B. Drobits, G. Stulnig, M. Holcmann, M. Sibilia; 
Institute of Cancer Research, Vienna, Austria.

Cancer is one of the leading causes of death in the industrialized world. Every third diagnosed cancer is a skin cancer. Imiquimod (IMQ) is an immune modifying compound used as a 
5 % cream formulation (Aldara) to treat warts and basal cell carcinomas (BCC). The mechanism of action of IMQ relies on the activation of Toll like receptor 7/8 (TLR7/8) expressing 
immune cells, prominently a subtype of dendritic cells called plasmacytoid dendritic cells (pDCs). pDCs are Type I interferon producing innate immune cells. We have recently shown 
that if activated they can be converted into tumor killing cells. The tumor killing ability of pDCs relies on the production of lytic molecules like Granzyme B (Gzmb). The production of 
these tumor killing molecules in pDCs as well as other pro-inflammatory molecules like tumor necrosis factor alpha (TNF-α) are controlled by a defined subset of transcription factors 
like interferon regulator factor 7 (IRF 7). Another family of immune regulators is the AP-1 family whose role in pDCs and IMQ mediated tumor clearance is poorly understood. In order 
to investigate the role of c-Jun in pDC development and function, we are employing mice harbouring floxed c-Jun alleles to delete c-Jun in all bone marrow (BM)-derived cells with 
the poly I:C inducible Mx-Cre transgenic line. Our results indicate that c-Jun is dispensable for the development and maturation of pDCs. Furthermore, we could show that c-Jun is an 
important factor for the production of Interleukin-6 (IL-6) and Interferon beta (IFN-β) in IMQ stimulated pDCs.

P.C.21 Pattern Recognition Receptors - Part 3

P.C.21.01
Segregation of the Klrd1 (CD94) mutation in DBA/2 mouse substrains

D. Shin1, A. K. Pandey2, M. K. Mulligan2, R. W. Williams2, R. Geffers3, K. Schughart1,2, E. Wilk1; 
1Department of Infection Genetics, Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany, 2Center for Integrative and Translational Genomics, University of Tennessee Health 
Science Center, Memphis, TN, United States, 3Research Group Genome Analytics, Helmholtz-Zentrum für Infektionsforschung, Braunschweig, Germany.

Current model DBA/2J (D2J) mice lack CD94 expression due to a deletion spanning the last coding exon of the Klrd1 gene that occurred in the mid to late-1980s. We studied D2Rj, 
crosses derived from D2J prior to 1984 from the Janvier Breeding Centre (France). In contrast to D2J from the Jackson Laboratory, D2Rj expresses CD94 protein on NK cells. We 
also found that the C57BL/6J (B6) strain has higher number of NK cells expressing CD94 than D2Rj. To further investigate the basis of the difference in expression of CD94 in these 
D2 substrains, we analyzed sequence data for D2J and D2Rj. D2Rj and C57BL/6J (B6) mice lack the deletion and have normal CD94 expression. For example, BXD lines (BXD1-32) 
generated in the 1970s by crossing B6 and D2J do not segregate for the exonic deletion and have high expression whereas BXD lines 33 and higher were generated after 1990 are 
segregating for the deletion and have highly variable Klrd1 expression. We performed quantitative trait locus (QTL) analysis of Klrd1 expression using BXD lines with different 
generation times and found that the expression difference in Klrd1 in the later BXD set is driven by a strong cis eQTL. Although the Klrd1/CD94 locus is reported to be essential for 
mousepox resistance, we found no association with susceptibility to Influenza A infections. Substrains with nearly identical genetic backgrounds that are segregating functional 
variants such as the Klrd1 deletion are useful genetic tools to investigate biological function.

P.C.21.02
Inflammasome independent control of antibody responses by GPRC6A in Alum adjuvant settings

D. Quandt1, K. Rothe2, C. Baerwald2, B. Seliger1, M. Rossol2; 
1University of Halle, Halle, Germany, 2University of Leipzig, Leipzig, Germany.

Alum is one of the oldest adjuvants used in vaccination protocols in humans. Of note, the exact mechanisms of action or the receptor mediating its effect are still under debate. 
In particular the involvement of the innate inflammsome in antibody production is controversially discussed in the field. We previously published the G protein-coupled receptor 
(GPRC6A) dependent inflammasome activation by Al3+ in monocytes. Since Alum contains Aluminiumhydroxoid that might also trigger GPRC6A, involvement of GPRC6A for 
antibody production in adjuvant settings with alum was tested.
Here we show that the Alum-induced inflammasome activation by means of IL-1 production is significantly decreased in GPRC6A -/- mice in vitro and in vivo. Furthermore, the 
production of Ovalbumin (Ova) specific antibodies of different classes upon Ova-Alum immunizations in vivo was independent of the inflammasome, since Nlrp3-/- and ASC-/- mice 
had normal antibody titers. Additionally, the in vivo blockade of IL-1 in wt mice had no effect on Ova specific antibody titers, thus confirming no involvement of the inflammasome 
in this process. In contrast increased Ova-specific antibody titers were found in GPRC6A-/- mice along with an elevated Th2 cytokine profile in vivo. In vitro activation of GPRC6A-/- 
splenic B cells also induced increased IgG1 concentrations compared to wild type B cells, arguing for a direct effect on these cells. Our results demonstrate a dual role of GPRC6A in 
Alum adjuvanticity. GPCR6A activation by Alum leads to the initiation of innate inflammatory responses, whereas it controls the magnitude of adaptive immune responses via other 
pathways.

P.C.21.03
Influence of KIR2DS1 in acute liver graft rejection in alcoholic cirrhosis patients with viral infection

I. Legaz-Pérez1, E. Navarro-Noguera2, J. Bolarin2, L. Gimeno2, G. Salgado2, A. Luna-Maldonado1, J. Campillo2, R. Moya2, M. Álvarez-López2, A. Minguela-Puras2; 
1University of Murcia, Murcia, Spain, 2Hospital Universitario Virgen de la Arrixaca, Murcia, Spain.

Recently it suggested a role of HLA-C in liver allograft evolution in the short and long term and involvement of NK cells in the grafts against alloresponse. NK and T cells can express 
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KIR-receptors, which through interaction with HLA-I ligands are able to regulate their cytotoxic activity. It is known that NK cells through KIR receptors are important in hematopoietic 
stem cells, but there are few studies relating to solid organ transplants. The aim of this study was to analyze the KIR role in the acceptance/rejection of the liver graft in alcoholic 
cirrhosis patients. 281 men with alcoholic liver cirrhosis undergoing liver transplantation were analyzed. Genomic DNA was extracted from peripheral blood and KIR genotyping was 
performed by PCR-SSP/SSO. Transplants were classified according to the presence/absence of acute rejection episodes: AR (n=59) and NAR (n=163). Statistical analysis was performed 
using Fisher’s test and analyzed using SPSS15.0. We analyzed the frequencies of KIR genes in alcoholic cirrhosis patients according to the presence of AR/NAR and presence/absence 
of viral preinfection. KIRs genes were equally distributed in RA/NAR, except KIR2DL2/S2 showed no significant increase in NAR. Similar frequencies of KIR genes were obtained in 
patients with/without viral preinfection both RA/NAR. By contrast, a significant decrease in the frequency of KIR2DS1-S5 in NAR infected patients compared to non viral patients was 
observed (P=0.041, P=0.034). Analysis of KIR frequencies shows its influence on in the early acceptance or rejection of liver grafts, but further studies are needed to examine aKIR in 
combination with corresponding HLA-ligands.

P.C.21.04
Leishmania targets a novel Mincle/SHP-1 axis on dendritic cells to subvert adaptive immunity to infection

M. Martínez-López1, S. Iborra1, H. Izquierdo1, C. Abram2, R. Conde-Garrosa1, Y. Campos-Martín3, R. Reguera4, B. Kemp5, M. Robinson5, M. Soto6, C. Lowell2, D. Sancho1; 
1Fundación Centro Nacional de Investigaciones Cardiovasculares Carlos III, Madrid, Spain, 2University of California, San Francisco, CA, United States, 3Hospital Virgen de la Salud, Toledo, 
Spain, 4Univesidad de León, León, Spain, 5Medimmune, Cambridge, United Kingdom, 6Centro de Biología Molecular Severo Ochoa, Madrid, Spain.

Leishmania utilizes varied strategies to evade an effective immune response. We report that Leishmania major dampens adaptive immunity by exploiting Mincle (Clec4e) receptor on 
dendritic cells (DC). Leishmania releases a novel ligand that binds both human and mouse Mincle. Mincle-deficient mice exhibit milder dermal pathology and a 10-fold lower parasite 
burden following L. major intradermal infection in the ear. Mincle deficiency enhances adaptive immunity against the parasite, boosting the L. major-specific Th1 priming. This 
improved priming correlates with an enhanced activation and migration of dermal DCs to the draining lymph nodes. Mechanistically, Leishmania binding of Mincle activates SHP1, 
and the Mincle-SHP1 axis impairs Syk-mediated DC activation following interaction with Leishmania. These findings show that L. major parasites harness their recognition by Mincle 
to subvert the development of acquired resistance.

P.C.21.05
Inhibition of MMP-9 prevents sTREM-1 expression and sepsis during secondary bacterial pneumonia

G. Weiss1, C. Lai1, B. Tildy1, R. Snelgrove1, G. Xin1, C. Lloyd1, T. Hussell1,2; 
1Imperial College London, London, United Kingdom, 2University of Manchester, Manchester, United Kingdom.

Introduction: TREM (Triggering Receptors Expressed on Myeloid Cells)-1 is induced by bacteria, expressed on neutrophils and potentiates Toll-like Receptor (TLR) signalling. The 
soluble form of TREM-1 (sTREM-1) is suggested to act as a decoy receptor and switch off TREM-1 signalling. The expression of TREM proteins during influenza and secondary 
infections is currently unknown. We investigated whether the matrix metalloproteinase MMP-9, which is suggested to cleave TREM-1 from the cell membrane, modulates the 
expression of TREM-1 and thereby the outcome of pneumonia.
Materials and Methods: BALB/c mice were infected intranasally with PR8 influenza followed by Streptococcus pneumoniae 7 days post-influenza infection and treated with an MMP-9 
inhibitor prior to S. pneumonia infection.
Results: Expression of sTREM-1 in the BAL (broncho-alveolar lavage) was low during primary influenza infection, slightly elevated upon infection with S. pneumoniae; however, 
secondary bacterial infection resulted in excessive release of sTREM-1 in BAL, lung and serum (5 times higher compared to S. pneumoniae alone). Expression of MMP-9 correlated 
with sTREM-1 during secondary bacterial infection. Administration of an MMP-9 inhibitor prior to S. pneumoniae infection significantly reduced the bacterial load, sTREM-1 and 
MMP-9 without affecting the number of neutrophils in the BAL and abolished bacterial infiltration into the blood. The pro-inflammatory response (IL-6, IL-1, TNF-α) decreased to 
same level as in uninfected mice.
Conclusions: Our data suggests that MMP-9 and TREM-1 represent novel therapeutic targets for the alleviation of secondary bacterial pneumonia.
This work is funded by the EU. Dr Gudrun Weiss is a Marie Curie Research Fellow.

P.C.21.06
The role of inflammasomes for Aβ microglia phagocytosis in Alzheimer’s disease

F. La Rosa1, M. Saresella1, M. Clerici1,2, M. Heneka3; 
1Don Gnocchi Foundation, Milan, Italy, 2University of Milan, Milan, Italy, 3Departiment of Neurology University of Bonn Germany, Bonn, Germany.

Neuroinflammation plays a key role in the modulation of the pathogenesis of neurodegenerative disorder such as Alzheimer’s disease (AD). Microglia, the main immune effector of 
the brain, are able to migrate to sites of amyloid-beta (Aβ) deposition to eliminate Aβ phagocytosis upon activation by multiple receptors: toll like receptors and scavenger receptors.
The issue of whether microglia are able to eliminate pathological lesions such as neurofibrillary tangles or senile plaques from AD brain still remains the matter of controversy. Recent 
data suggest that the Nod Like Receptor3 (NLRP3), multiprotein inflammasome complexes, plays a role in AD, as its activation in the microglia by Aβ triggers. IL-1β is produced 
as a biologically inactive pro-form and requires caspase-1 for activation and secretion. Caspase-1 activity is controlled by inflammasomes. We investigate about the importance of 
inflammasomes complex in the Aβ phagocytosis and its degradation. The preliminary results of phagocytosis assay and immunofluorescent experiment on Primary Microglia cells to 
lipopolysaccaride (LPS) an Aβ exposure show that a previous treatment with LPS reduce Aβ phagocytosis. Different results were obtained in Primary Microglia wild type, NLRP3 and 
ASC Knockout suggesting a real inflammasomes involvement in Alzheimer’s pathology. Inflammasomes inactivation reduces the production of inflammatory cytokines prolonging 
the protective activity of microglia and Aβ clereance, featuring a typical microglia phenotype of the early stage of AD disease.

P.C.21.07
Differential peripheral immune responses mediated by Toll-like receptor ligands in amyotrophic lateral sclerosis: preclinical and clinical studies

M. Cejudo-Guillén1,2, D. Caballero-Hernandez1,3, C. Marquez4, C. Roodveldt1, D. Pozo1,2; 
1CABIMER - Andalusian Center for Molecular Biology and Regenerative Medicine, Seville, Spain, 2Department of Medical Biochemistry, Molecular Biology and Immunology, School of 
Medicine. University of Seville, Seville, Spain, 3Autonomous University of Nuevo León, Nuevo Leon, Mexico, 4Virgen del Rocío University Hospital, Seville, Spain, Seville, Spain.

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease, characterized by the selective and progressive loss of motor neurons in the spinal cord, brain stem, and motor 
cortex, causing muscle wasting paralysis and death. In the last few years, it has been suggested a potential involvement of peripheral immune responses in the etiology of ALS and 
other neurodegenerative processes. In this sense, Toll-like receptors (TLRs) play a crucial role in innate immunity, not only as a sensing receptor system through pattern recognition 
of infectious agents but also as an interesting option for immune modulation strategies. In this work, we carried out the first comprehensive study in order to analyze the immune 
response profile in terms of Th1/Th2 cytokine secretion, and TLRs and MyD88 adaptor molecule mRNA expression, from splenocytes in the SOD1*G93A transgenic mouse model of 
ALS at non-symptomatic, symptomatic and advanced stages (8, 12, and 16 weeks, respectively). Moreover, we sought to compare the response towards TLR-mediated stimulation 
in peripheral blood mononuclear cells (PBMC) from ALS patients at various stages of disease progression. Our results showed differential peripheral immune responses associated to 
ALS disease progression in human patients and SOD1 animal model linked to TLR3/MyD88 signal transduction. Our study highlights the potential of TLR signalling manipulation in 
peripheral immune-competent cells as a biomarker for ALS to improve the clinical managing of patients and/or a platform for new therapeutic interventions.

P.C.21.08
Differential Activation of Immune Cells by Commensal versus Pathogen-derived Bacterial DNA

S. Günalp, B. Toygar, B. Güngör, E. Alpdundar, M. Gürsel; 
Middle East Technical University, Ankara, Turkey.

Immunological mechanisms contributing to distinguishing signals derived from commensal versus pathogenic bacteria is an active area of research and recent evidence suggests 
that commensal and pathogens may express different variants of pathogen associated molecular patterns (PAMP). We hypothesized that as a major member of PAMP, bacterial DNA 
(bacDNA) originating from commensals versus pathogens may possess distinct immunostimulatory activities, enabling their discrimination by the immune system.
To test this hypothesis, human PBMCs, human neutrophils, mouse fibroblasts, THP-1 monocytes STING expressing and STING knockout interferon reporter cell lines were stimulated 
with various doses of human commensal or pathogen-derived purified DNAs as such or following their complexation with the transfection reagent Lipofectamine 2000.
Results showed that commensal but not pathogen derived bacDNA induced IP-10 and IFN secretion from hPBMC and/or STING expressing B16 IFN-reporter cell line. More than 50% 
of the observed response was STING dependent. In contrast, DNAs derived from pathogens triggered significantly higher levels of TNF-α, IL-6 and/or IL-1 production from hPBMCs, 
THP-1 cells, and neutrophils.
Our findings suggest that pathogen and commensal bacterial DNAs are recognised by distinct sets of receptors and induce differential activation of immune cells. Structural 
differences associated with commensal versus pathogen derived DNAs, their route of entry into cells and their resistance to plasma nucleases might be important factors that 
contribute to such distinct responses.



535Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ed

ne
sd

ay

P.C.21.09
Schistosome-activated B cell surface Toll-like receptor-4 expression correlates with CD23 and IgM expression

D. O. Onguru1,2,3, A. V. Ofulla2, L. Ganley-Leal4, P. N. Mwinzi1; 
1Kenya Medical Research Institute, Kisumu, Kenya, 2Maseno University, Kisumu, Kenya, 3Jaramogi Oginga Odinga University of Science and Technology, Kisumu, Kenya, 4Boston University 
School of Medicine, Boston, MA, United States.

Introduction: The activation of B cells through toll-like receptors triggers the production of pro-inflammatory cytokines and the expression of co-stimulatory molecules by antigen 
presenting cells (APCs), which are important in cell responses to LPS signaling through TLR4. The presence of these molecules along with the microbial antigens presented by APCs 
activate CD4 T cells required to initiate most adaptive immune responses. The role of B cells in resistance to S. mansoni reinfection has been associated with CD23 expression.
Materials and Methods: We investigated the expression of TLR4 on B cells in relation to CD23 levels, during S. mansoni infections. Whole blood cells from 36 highly exposed adult 
males were stained using monoclonal antibodies against CD19, CD23, CD69, TLR4, and IgM, and measured by FACSCalibur. Proportions of B cell surface receptor expression were 
determined using Flowjo and statistical analysis done using GraphPad Prism.
Results: Expression of TLR4 (%) by B cells was strongly associated with CD69 (p<0.0001), IgM (p<0.0004) and CD23 (p=0.0285), but not the mean expression (MFI). Over 98% 
peripheral B cells expressed IgM but with lower MFI than TLR4 (p=0.0205). No association was observed between the expression of these molecules with S. mansoni egg intensity. 
TLR4 expression was not different on B cells from praziquantel-naïve and severally-treated persons (p=0.6083), but the latter had lower TLR4 MFI (p=0.0392).
Conclusion: TLR4 may be an important player in B cell recognition of schistosome antigens, and may be important in the induction of CD23-mediated anti-schistosome responses 
involved in protection from re-infection.

P.C.21.10
Liposome encapsulation overcomes D-type and K-type CpG ODN dichotomy and induces synergistic immune activation

B. H. Horuluoglu; 
Thorlab, Department of Molecular Biology and Genetics, Bilkent University, Ankara, Turkey.

Liposomes are one of the best candidates for the encapsulation of labile bioactive agents due to their high entrapment efficiency and protective capacity. Although both are strictly 
dependent on TLR9, two structurally distinct classes of CpG ODNs are capable of activating human pDCs differentially. While K-type ODN trigger pDCs to differentiate, mature 
and secrete TNFα, D-type ODN initiate IRF-dependent IFNα secretion. When K-and D-type ODNs are co-incubated in their free forms, K-ODN masks the D-ODN specific immune 
activation. In this study, we investigated the synergistic effects of K- and D-ODN by encapsulating them within different liposome types and aimed to detect their synergistic 
combinations on human PBMCs and on mice splenocytes. Cytokine ELISA results revealed that simultaneous stimulation with neutral or anionic D-ODN loaded liposomes plus 
cationic liposomes encapsulating K-ODN significantly increased rather than masking D-specific effect as evidenced by improved IFNα production. This pattern was observed in ~ 75 % 
of tested individuals. Intracellular cytokine staining and ELISPOT data supported ELISA results demonstrating higher TNFα and IFNα secretions with liposomal combinations of K and 
D type CpG ODNs. Similar results were obtained in mice experiments supporting human results. This study established that by selecting proper liposome type(s) a synergistic effect of 
D- and K-ODN mediated immunostimulatory activity could be established suggesting that these formulations could be used as potent vaccine adjuvants.

P.C.21.11
The capsule of cryptococcus neoformans interferes with macrophage stimulation and promotes permissiveness of intracellular infection

A. Tavares1, A. L. Bocca1, A. Casadeval2; 
1University of Brasilia, BRASILIA, Brazil, 2Johns Hopkins University, Baltimore, MD, United States.

The interaction between macrophages and Cryptococcus neoformans (Cn) can result in fungal killing or intracellular replication. The macrophage optimal response requires the 
specific recognition of fungal molecular structures by a variety of pattern-recognition receptors (PRRs) receptors, mainly TLRs and CLRs. We report that zymosan ([[Unsupported 
Character - Symbol Font &#61538;]]-glucan)-stimulated macrophages enhanced the antifungal activity against Cn. This activity depends primarily on Dectin-1 activation, with minor 
contribution of complement receptor 3 and/or TLR2. [[Unsupported Character - Symbol Font &#61538;]]-glucan-stimulation also up-regulates macrophage genes associated with an 
effective immune response, activation of caspase 1, enhanced IL-1[[Unsupported Character - Symbol Font &#61538;]] secretion and phagossome acidification.  Hence, macrophage 
permissiveness to Cn intracellular replication is a consequence of interference by the capsule in the recognition between cell wall antigens and PPRs. Our results reveal a new role for 
the capsule in virulence by establishing that it prevents macrophage activation and thus prevents control of intracellular infection. Therapeutic approaches that promote macrophage 
activation through stimulation of Dectin-1 may be useful as adjunctive therapy for cryptococcosis.

P.C.21.12
Enhancement of synergy between CDN and ODN by coencapsulating within pH sensitive nanoliposomes

B. Bayyurt, I. Gursel; 
Thorlab, Molecular Biology and Genetics Department, Bilkent University, Ankara, Turkey.

Introduction: STING ligands (cyclic dinucleotides, CDNs) have a high potential as an adjuvant or immunostimulatory agent by activating IRF3 and NFKβ pathways via binding to the 
adaptor protein STING on ER and secreting of type I IFNs and activating T cells. However, their potential is limited due their cyclic structures which prevent the uptake of ligands 
into the cell. Recently, synergy between CDNs and TLR9 ligands (CpG-ODN) has been demonstrated to activate immune system. In this study, we aimed to enhance this synergy by 
increasing cellular uptake of ligands by co-encapsulating them within pH-sensitive liposomes delivering CDN into cytosol and retaining CpG-ODN within late endosome.
Materials and Methods: Splenocytes were stimulated with free or liposomal CpG-ODN (K3) and/or CDNs (c-di-GMP or 2’3’ cGAMP) for 24h. Cytokine production (IL6, IL12, IFNγ and 
IFNα/β) from splenocytes were detected by ELISA and IFNα/β reporter cell line (B16- IFNα/β).
Results: Data revealed that liposome encapsulation boosted IL6, IL12, IFNγ and IFNα/β levels upon CDNs+ODNs stimulation. The synergy was observed at low doses where free 
ligands could not induce any effect.
Conclusions: This study revealed that while free ligands (CDN+ODN) at low doses had no immunostimulatory effects, their liposomal formulations secreted type I and II IFNs by 
enhancing their synergy between STING and TLR9. These formulations can be considered to be used as anticancer or antiviral agents.

P.C.21.13
Murine cytomegalovirus triggers interferon-β in a TLR-, RLH-, and STING-dependent manner, whereas only TLR- and RLH-dependent signaling is needed to confer survival

P. Tegtmeyer1, J. Spanier1, M. Döring1, C. Hirche1, S. Lienenklaus1, S. Jonjic2, U. Kalinke1; 
1Twincore GmbH, Hannover, Germany, 2Department for Histology and Embryology, Faculty of Medicine, University of Rijeka, Rijeka, Croatia.

The Cytomegalovirus (CMV), a member of the beta-herpesvirus family, is widely spread among the world population and causes lifelong latent infections, which can lead to severe 
diseases in immunocompromised patients. Therefore, it is important to understand the interplay of different immune mechanisms that are essential for the control of CMV infections.
To dissect the role of different recognition platforms in CMV infection, MyD88Trif-/- and Cardif-/- mice devoid of TLR- or RLH-dependent signaling, respectively, or MyD88TrifCardif-/- 
mice and additionally STING-/- mice were i.v. infected with mouse adapted MCMV Δm157.
75% of MyD88TrifCardif-/- mice succumbed to CMV infection within 7 days, whereas basically all MyD88Trif-/-, Cardif-/-, and STING-/- mice survived without signs of severe disease. 
Nevertheless, analysis of IFN-β reporter mice with the described recognition receptor deficiencies revealed that during the early phase of the infection within the liver CMV induced 
IFN-β in a STING-dependent manner. In MyD88TrifCardif-/- IFN-β reporter mice an enhanced reporter induction was detected during the early and late phase of the infection. In lymph 
nodes only the second wave of IFN-β production was detectable by in vivo imaging. Notably, this lymph node-specific IFN-β induction was reduced in MyD88TrifCardif-/- mice, whereas 
it was comparable in STING-/- and C57BL/6 mice.
In conclusion, the obtained results indicated an important, but not exclusive role of TLR and RLH signaling in protection against MCMV Δm157 infection. While STING-dependent 
signaling was not necessary to protect against CMV infection, it seemed to play a central role for the induction of early IFN-β within the liver.

P.C.21.14
Masked E. coli LPS is not detectable by commercially available endotoxin tests but elicits immune responses in primary human immune cells

J. Gornicec, H. Schwarz, A. Duschl, J. Horejs-Hoeck; 
University of Salzburg, Salzburg, Austria.

Introduction: Human immune cells are highly sensitive to Lipopolysaccharide (LPS) which is the prototypical endotoxin component of Gram-negative bacteria. Thus, unrecognized 
endotoxin impurities in recombinant proteins may induce unwanted immune responses. Specific buffer components, commonly used in the production of recombinant proteins, can 
result in endotoxin masking, a phenomenon describing the inability of the limulus amebocyte lysate (LAL)-based assay to detect endotoxin. The current study aims at investigating, 
whether masked endotoxin, although not detectable by commercial endotoxin assays, has the ability to induce immune responses in human cells.
Methods: To quantify LPS and masked LPS, LAL and EndoZyme assays were used. LPS-dependent NF-κB activation was measured in HEK293 cells overexpressing the LPS receptor 



536 Abstracts of the 4th European Congress of Immunology - ECI 2015 - Vienna, Austria 

Wednesday, September 9, 2015

W
ednesday

complex. Cytokine release and the expression of specific surface markers by human monocytes was monitored by ELISA and flow cytometry.
Results: LPS quantification confirmed that, unlike non-masked LPS, masked LPS is not detectable at low concentrations. However, an NF-κB luciferase reporter assay comprising 
highly LPS-sensitive cells shows that masked LPS is still able to activate NF-kB. In primary human monocytes, masked LPS induces almost similar levels of IL-6, IL-8, IL-12, TNF-a, as 
well as surface activation markers CD40, CD80 and CD83 compared to non-masked LPS.
Conclusion: Even at low concentrations, masked LPS is nearly as potent as non-masked LPS in triggering immune-responses. Since the use of LAL-based assays is not sufficient to 
detect masked endotoxin in protein samples, we strongly suggest the use of cell-based endotoxin detection assays.

P.C.21.15
Opportunities for Lactobacillus exopolysaccharides as immunomodulatory molecules

C. Allonsius, I. Claes, D. Vandenheuvel, E. Lanckacker, P. Delputte, S. Lebeer, Environmental Ecology and Applied Microbiology; 
University of Antwerp, Antwerp, Belgium.

Vaccination is estimated to save 2.5 million lives yearly, however great potential to expand the range of vaccines remains. To aid the pursuit of a wider range of vaccines, the 
development of novel adjuvants is required. Unfortunately, their desired immunostimulation is often linked with toxic side effects. Enhanced antibody responses, following 
administration of safe Lactobacillus strains during vaccination, have been shown in various studies regarding vaccination against influenza, rotavirus and polio. However, the 
underlying mechanisms through which these probiotic bacteria exert their effects are barely mapped. It is presumed that these effects are due to interactions between the microbe-
associated molecular patterns (MAMPs) on the surface of the lactobacilli and pathogen recognition receptors on host immune cells.
One class of MAMPs known to elicit immune responses are the exopolysaccharides (EPS), which are strain-specific extracellular polysaccharides. Our aim is to unveil the interactions 
between EPS of Lactobacillus strains and immune receptors, such as Toll-like receptors (TLRs). Hereto, we developed an optimized extraction protocol for Lactobacillus EPS. 
Preliminary data show that EPS of certain lactobacilli, when applied in the nanomolar range, can activate the recombinant Factor C assay, an endotoxin detection test based on the 
Limulus amebocyte lysate (LAL) assay. This effect remained after deactivation of possible endotoxin contaminants. To our knowledge, no interactions of molecules derived from 
Gram-positive bacteria with the recombinant Factor C have been described yet. Additional experiments using transfected HEK293-T cells expressing TLRs also indicate that certain 
Lactobacillus EPS molecules can induce NF-κB production via interaction with specific TLRs.

P.C.21.16
improved immunostimulatory activity of D-type CpG oligonucleotides encapsulated into exosomes in cancer treatment

G. Gucluler1, T. Kahraman1, D. Bayik1, M. Gursel2, I. Gursel1; 
1Bilkent University, Ankara, Turkey, 2Middle East Technical University, Ankara, Turkey.

Exosomes are membranous nanovesicles functioning as natural conveyors of intracellular signaling. They are also known to play important roles in immune modulation. CpG ODNs 
are strong candidates for treatment of diseases like cancer. However, their labile structure obstructs the clinical performance. This study aims to investigate whether exosomes 
could exploit a role as a delivery vehicle enhancing ODN activity against cancer. D-ODN was encapsulated into exosomes isolated from EG7 cell supernatants known to stably 
express ovalbumin. Immunostimulatory activity of exosomal D-ODN on mouse splenocytes was assessed by ELISA, flow cytometry for cell surface marker upregulation. Then, C57/
Bl6 mice were immunized with exosomes encapsulated with D-ODN. Anti-OVA IgG levels were determined from mice sera. Mice were seeded with EG7 cells 2 months after booster 
immunization. Tumor development was followed. Stimulation assays revealed that D-ODN encapsulation into exosomes significantly elevated IL6, IL12, IFNγ and IFNα production 
in comparison to free D-ODN. FACS analysis implicated that CD86 and MHC-II expressions were 2-4 fold higher in cell treated with exosomal form rather than free form of D-ODN. 
Th1-biased anti-OVA immune response was established in mice treated with exosomal D-ODN. More than 85% of immunized mice with exosomal D-ODN cleared tumors following 
thymoma induction, whereas all naive mice failed to control tumor formation. Our data suggest that D-ODN encapsulation into exosomes contributes to effective tumor clearance 
improving immunostimulatory activity and cancer antigen-specific immunity in mice.

P.C.21.17
Use of recombinant flagellin enhances hemagglutinin-specific mucosal IgA production and IL-17 secreting T cells against H5N1 avian influenza virus infection

C. Lai1, N. Tang1, J. Jan2, M. Huang3, C. Lu4, B. Chiang4, L. Huang4, S. Wu1; 
1Institute of Biotechnology, National Tsing Hua University, Hsinchu, Taiwan, 2Genomics Research Center, Academia Sinica, Taipei, Taiwan, 3National Institute of Infectious Diseases and 
Vaccinology, National Health Research Insitutes, Zhunan, Taiwan, 4Department of Pediatrics, National Taiwan University Hospital, Taipei, Taiwan.

Researchers are currently involved in a strong effort to find a safe and effective vaccine against highly pathogenic avian influenza H5N1 viruses. Toward that goal, we obtained soluble 
recombinant flagellin (FliC) from Salmonella typhimurium to be used as a mucosal adjuvant for H5HA subunit vaccine development. Intranasal immunization of H5HA antigen with 
recombinant FliC protein in an oil-in-water emulsion increased H5HA-specific IgG and IgA titers in sera, bronchoalveolar lavage fluids (BALFs), and nasal washes. The use of FliC 
adjuvant for intranasal immunization was also found to augment B-cell responses in mucosal environments via increased IgA titers in BALFs and nasal washes. Increases in IgA and 
IgG titers through the use of FliC adjuvant in intranasal immunization correlated with higher neutralizing antibody titers in sera and BALFs and higher numbers of IgG- and IgA-
secreting B cells in spleen and cervical lymph nodes. High levels of IL-17A cytokine production were also found in stimulated T cells of spleen and cervical lymph node cells, only by 
intranasal immunization particularly with the use of FliC adjuvant in oil-in-water emulsions. These findings may provide useful information toward the development of H5HA mucosal 
influenza vaccines.

P.C.21.18
A role for Spα in the control of infection and inflammation

L. Oliveira1,2, S. Almeida1,2,3, R. F. Santos1,2, C. Bessa-Pereira1,2,4, A. M. Carmo1,2,4; 
1Cell Activation and Gene Expression Group, Instituto de Investigação e Inovação em Saúde, Porto, Portugal, 2IBMC - Instituto de Biologia Molecular e Celular, Porto, Portugal, 3Universidade 
de Aveiro, Aveiro, Portugal, 4ICBAS – Instituto de Ciências Biomédicas Abel Salazar, Universidade do Porto, Porto, Portugal.

Spα is a soluble scavenger receptor cysteine-rich (SRCR) protein expressed by macrophages from different tissues. A role of Spα as a putative pathogen-recognition receptor has 
been previously suggested, but additional pleiotropic functions such as viability support in lymphocytes during thymic selection, lipid metabolism or anti-inflammatory effects in 
autoimmune pathologies have also been ascribed to Spα. We have expressed recombinant Spα and determined that it displays increased binding to pathogenic bacterial strains and 
probably plays a part in host defense mechanisms against microbial invasion. To elucidate the role of Spα in an inflammatory context, we activated a human monocytic cell line using 
different agonists and found that stimuli associated with the triggering and resolution of inflammation induced significant changes in Spα protein levels. Furthermore, we identified 
several human cell lines of multiple types and origins that produce Spα, revealing that the action of this protein may be broader than anticipated, but in agreement with the high 
abundance of Spα in human serum. Given that the cellular targets and receptors for Spα remain unknown, we used Spα tetramers containing fluorescent streptavidin to perform a 
screening of binding of the protein to different cell lines, and multiple cells from epithelial origin seemed indeed to express a putative receptor (s) for Spα. Further characterization 
showed that the interaction is Ca2+ dependent, possibly inducing conformational changes in the Spα SRCR domains to stabilize the protein. Our evidence thus points to the 
participation of Spα in pathogen neutralization and in the control of inflammation.

P.C.21.19
Targeting of the NLRP3 inflammasome protects against pathogenic Influenza A virus

A. Mansell; 
MIMR-PHI Institute of Medical Research, Melbourne, Australia.

Introduction: Fatal disease caused by emerging avian influenza A viruses (IAV) is often associated with severe lung pathology, infiltrating leukocytes and an excessive cytokine 
response termed the ‘cytokine storm’. Mortality rates for pathogenic infections with strains such as the current avian IAV (H7N9) are >30%, with limited therapeutic strategies 
available. We identified recently that activation of the NLRP3 inflammasome by the PB1-F2 virulence factor found in pathogenic IAV causes hyperinflammation during infection. We 
have now characterized the PB1-F2 derived from H7N9 avian IAV and examined whether targeting the NLRP3 inflammasome with inhibitors may provide a strategy to protect from 
the ‘cytokine storm’ induced in fatal IAV.
Results: We have found that a peptide derived from pathogenic H7N9 PB1-F2 induced IL-1β secretion from human PBMCs and murine macrophages which was Caspase-1-, ASC- 
and NLRP3-dependent. Furthermore, NLRP3-deficient mice exposed to the H7N9 PB1-F2 peptide display reduced neutrophil recruitment to the lung and ablated IL-1β secretion. 
Importantly, treatment of murine macrophages and human PBMCs with a specific NLRP3 inhibitor termed MCC950 significantly inhibited H7N9 peptide-induced IL-1β secretion and 
mice treated with MCC950 display reduced neutrophil recruitment and IL-1β in the lung.
Critically, mice treated with MCC950 from day 3 post-infection were protected from lethality when challenged with a lethal dose of highly pathogenic mouse-adapted PR8 IAV.
Conclusion: This is the first demonstration that reduced IL-1β and targeted intervention of inflammasome activation therapeutically protects against the detrimental outcomes of 
pathogenic IAV infection, such as that posed by emerging avian influenza.
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P.C.22 Complement and Fc Receptors

P.C.22.01
Antigen targeting of Fc-receptors induces strong T cell responses in vivo

C. H. Lehmann1, A. Baranska1, K. Neubert1, M. Woigk2, D. Soulat1, A. Krug3, J. V. Ravetch4, F. Nimmerjahn2, D. Dudziak1; 
1University Hospital Erlangen, Erlangen, Germany, 2Friedrich-Alexander-Universität Erlangen-Nürnberg, Erlangen, Germany, 3Ludwig-Maximilian Universität München, Munich, Germany, 
4The Rockefeller University, New York, NY, United States.

Introduction: Dendritic cells (DCs) are important antigen presenting cells (APCs) and responsible for the induction of immune responses as well as preserving peripheral tolerance. 
We showed that targeting of antigens via endocytic C-type lectin receptors to different specialized DC subpopulations induced either CD4+ or CD8+ T cell responses in vivo. Besides 
C-type lectin receptors, Fc receptors are highly endocytic and expressed on many APCs.
Material & methods: The expression of all Fc gamma receptors on murine lymphoid organs was evaluated by 16-color flow cytometry. We also generated specific antigen targeting 
antibodies for select Fc receptors allowing for the targeting of antigens into a variety of APCs. After in vivo targeting we analyzed the resulting T cell responses in vivo and in vitro in a 
variety of different mouse models.
Results: Here, we show that primary DCs are able to take up Fc receptor antigen targeting antibodies leading to the induction of both, potent CD4+ and CD8+ T cell responses in 
vivo. Despite the broad expression profile of Fc receptors on APCs and non-APCs, we found DCs to be able to induce primary immune responses. Although some of the Fc receptors 
were expressed on several DC subsets, the activation of CD4+ or CD8+ T cell responses was again only dependent on the intrinsic properties of the DC subsets. Therefore, we suggest 
antigen targeting to Fc receptors as useful tool for future therapeutic applications.
This project was partly funded by the DFG (DU548/2-1, SFB643-TPA7), BayGENE, and ELAN-Erlangen.

P.C.22.02
On the mechanism of IVIg-associated hemolysis by antibodies against A and B blood group antigens in IVIg products

C. W. Bruggeman1, S. Q. Nagelkerke1, W. Lau2, T. K. van den Berg1, R. S. Yeung3, T. W. Kuijpers1,4; 
1Department of Blood Cell Research, Sanquin Research and Landsteiner Laboratory, Academic Medical Center (AMC), University of Amsterdam, Amsterdam, Netherlands, 2Department 
of Transfusion Medicine, Hospital for Sick Children, University of Toronto, Toronto, ON, Canada, 3Department of Paediatrics, Immunology and Medical Science, Hospital for Sick Children, 
University of Toronto, Toronto, ON, Canada, 4Emma Children’s Hospital, Academic Medical Center (AMC), University of Amsterdam, Amsterdam, Netherlands.

Intravenous immunoglobulin (IVIg) is used as immunomodulating agent in multiple autoimmune and inflammatory diseases, such as Kawasaki disease (KD) and immune 
thrombocytopenia (ITP). Although a rare side-effect of IVIg treatment, anemia may be induced and can sometimes be so severe that erythrocyte transfusions are required. We 
analyzed an IVIg brand that caused IgG-mediated anemia in more than the expected number of cases in Canada and the USA when it was broadly used during a period in 2013-2014.
To investigate the cause of this, we analyzed the antibody content of this specific IVIg product and found that it contains higher antibody titers against A and B blood group antigens 
than other IVIg products. These blood-group-specific antibodies were of the IgG2 subclass and caused opsonization of erythrocytes of the A/B/AB blood group. These opsonized 
erythrocytes could be phagocytized by monocyte-derived macrophages to a low extent.
As IVIg-associated hemolysis occurs more often in KD - a known inflammatory condition with evidence of marked systemic inflammation, we mimicked the inflammatory state in vitro 
by stimulating macrophages with LPS prior to phagocytosis. This strongly increased phagocytosis of the opsonized erythrocytes in a strictly FcγRIIa-dependent manner.
These findings show that macrophages can phagocytize IVIg-opsonized erythrocytes via FcγRIIa under inflammatory circumstances. In this way, these blood-group-specific antibodies 
may contribute to development of anemia as a serious side-effect of IVIg treatment, as demonstrated by our translational research study on IgG-FcγR interactions under conditions of 
human disease. Such side-effects should be considered when IVIg treatment is required for immunomodulation.

P.C.22.03
Antiphospholipid Syndrome and complement activation in a transversal retrospective study

A. Tejeda Velarde1, P. B. González Urra1, I. Gañán Nieto1, M. Núñez Beltrán2, S. Sánchez-Ramón2, Á. Carrasco Sayalero1; 
1Immunology Department. Ramón y Cajal Hospital, Madrid, Spain, 2Immunology Department. Clínico San Carlos Hospital, Madrid, Spain.

Introduction: Antiphospholipid syndrome (APS) is defined by recurrent thrombosis and/or pregnancy loss in the presence of antiphospholipid autoantibodies (aPL). Previous studies 
have shown the importance of complement activation in the pathogenesis of APS. However, this is unclear and it has been proposed that the initial activation of the classical pathway 
is followed by local activation of the alternative pathway. Our objectives were to clarify complement activation in APS, and to support the use of complement inhibitors as therapy in 
these patients.
Material and methods: We studied 29 healthy controls and 39 samples from patients with primary APS. We measured by ELISA the following aPL: anticardiolipin antibodies IgG and 
IgM, and anti-β2 glycoprotein I antibodies IgG and IgM. We also measured C3 and C4 by nephelometry, and CH50 by spectrophotometry.
Results: In APS patients, we observed a decrease in C3 (p<0.001) and CH50 (p=0.03), but no significant difference in C4 (p=0.41). Anticardiolipin IgG was associated by linear regression 
with the decrease of C3 (-0.14; p<0.001), C4 (-0.03, p=0.001) and CH50 (-0.23; p<0.001). Anti-β2 glycoprotein I IgG was associated with the decrease of C3 (-0.16, p=0.007) and C4 
(-0.04, p=0.01). Finally, anticardiolipin IgM was associated with the decrease of C4 (-0.06; p=0.032).
Conclusions: Our results confirm the relationship of aPL and complement activation in the physiopathology of APS. The lack of significant differences in C4 levels could agree with the 
hypothesis of the secondary activation of the alternative pathway. Overall, our data supports the use of complement inhibitors as therapy in APS.

P.C.22.04
Altered B cell distribution but not CD21 phenotype in mouse models with secondary C3 deficiency

A. V. Marin1, L. Juana-López2, A. Jiménez-Reinoso1, A. C. Briones1, M. L. Gaspar3, B. de Andrés3, S. Rodríguez de Córdoba2, J. R. Regueiro1; 
1Department of Immunology, Complutense University School of Medicine and Hospital 12 de Octubre Health and Reseach Institute, Madrid, Spain, 2Centro de Investigaciones Biológicas 
(CSIC) and Centro de Investigación Biomédica en Red de Enfermedades Raras, Madrid, Spain, 3Centro Nacional de Microbiología, Instituto de Salud Carlos III, Madrid, Spain.

Introduction: B lymphocytes require complement for antibody responses, as observed in congenital C3 deficiency, but the mechanisms involved remain hazy. We reasoned that 
studying mouse models of secondary plasma C3 deficiency caused by different congenital causes might help to understand C3 involvement in B lymphocyte biology. We thus studied 
B cell subsets and phenotype in Cfh KO mice (Cfh-/-) and in transgenic mice expressing a factor B gain-of-function mutation (Cfb+/+.FBD276G, unpublished), in comparison with C3 KO 
(C3-/-) and wild type (WT) mice. Both models shared plasma C3 consumption but different C3b metabolites recognized by CD21.
Materials and methods: splenocytes from young or old mice (young: 9±2; old: 27±7 weeks-old) were phenotyped (CD19, IgM, CD23, CD21/CD35) by flow cytometry to define % B cell 
subsets (total, marginal zone, MZ and follicular, FO). Number of young/old animals studied were: Cfh-/-(2/7), Cfb+/+.FBD276G(6/9), C3-/-(5/2), WT(7/8).
Results: Within the numbers tested so far, all three mutant mice displayed conventional B cell subset distribution, except in the case of Cfb+/+.FBD276G mice, which showed reduced 
FO/MZ B cell ratios on aged mice. Furthermore, we observed an increase on the mean fluorescence intensity on the MZ-CD21/CD35 and -CD19 in old mutant mice.
Conclusions: Cfb+/+.FBD276G, but not Cfh-/- or C3-/- mice, develop reduced FO/MZ B cell ratios with age, indicating differential dependence of B cell differentiation on signals from C3 
metabolites. In contrast, expression of CD21/CD35 and CD19 was similar in both primary and secondary plasma C3 deficiency models, suggesting a common regulation mechanism.
Grants: CAMS2010/BMD-2316, MINECOSAF2011-24235, SAF2014-54708-R, LAIR2012/0070

P.C.22.05
Complement C3a and C5a in amniotic fluid for predicting intra-amniotic infection and spontaneous preterm delivery in women with cervical insufficiency

K. Park1,2, S. Kim2, E. Jung1, S. Cho1, B. Han1, S. Park1, J. Hong1,2; 
1Seoul National University Bundang Hospital, Seongnamsi, Korea, Republic of, 2Seoul National University College of Medicine, Seoul, Korea, Republic of.

Purpose: To estimate whether elevations of complement C3a and C5a in amniotic fluid (AF) are predictive of intra-amniotic infection (IAI) and spontaneous preterm delivery (SPTD) in 
women with cervical insufficiency or a short cervix (≤ 25 mm).
Method: We conducted a retrospective cohort study of 96 consecutive women with cervical insufficiency (n=62) or a short cervix (n=34) at 17-27 weeks, and who underwent an 
amniocentesis. AF was cultured and analyzed for white blood cell (WBC) count and for C3a and C5a by ELISA kits. The primary outcome measures were positive AF cultures and SPTD 
at <34 weeks of gestation.
Results: The prevalence of positive AF cultures was 7.3% (7/96) and the rate of SPTD at <34 weeks was 51.0% (49/96). In the multivariable analysis, AF level of C3a was the only variable 
statistically significantly associated with IAI, whereas C5a level and WBC count in AF and maternal blood C-reactive protein level were not significantly associated with IAI. Using SPTD 
at <34 weeks as the outcome variable in logistic regression, AF level of C3a and disease entity (cervical insufficiency/short cervix), but not AF C5a level, AF WBC count, and AF culture 
results were identified as independent predictors of SPTD at <34 weeks.
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Conclusion: In women with cervical insufficiency or a short cervix, elevated AF level of C3a, but not C5a, is independent predictive factor for IAI and SPTD. These findings suggest that 
subclinical IAI or SPTD in the context of cervical insufficiency is related to activation of complement system in AF.

P.C.22.06
Reduction of complement factor H binding to CLL cells improves the induction of rituximab-mediated complement-dependent cytotoxicity

Z. Banki1, S. Hörl1, G. Huber1, A. Ejaz1, D. Windisch1, B. Muellauer1, B. Schiela1, E. Willenbacher2, M. Steurer2, H. Stoiber1; 
1Division of Virology, Medical University of Innsbruck, Innsbruck, Austria, 2Department of Internal Medicine V, Laboratory for Molecular Genetics, Medical University of Innsbruck, Innsbruck, 
Austria.

A main effector mechanism of rituximab (RTX) is the induction of complement-dependent cytotoxicity (CDC). However, this effector function is limited, because CLL cells are 
protected from complement-induced damage by regulators of complement activation (RCAs). A prominent RCA in fluid phase is factor H (fH), which has not been investigated in this 
context yet. Here, we show that fH binds to CLL cells and that human recombinant fH-derived short-consensus repeat 18-20 (hSCR18-20) interferes with this binding. In complement-
based lysis assays, CLL cells from therapy-naive patients were differently susceptible to RTX-induced CDC and were defined as CDC responder or CDC non-responder, respectively. 
In CDC responders, but notably also in non-responders, hSCR18-20 significantly boosted RTX-induced CDC. Killing of the cells was specific for CD20+ cells, whereas CD20- cells were 
poorly affected. CDC resistance was independent of expression of the membrane-anchored RCAs CD55 and CD59, although blocking of these RCAs further boosted CDC. Thus, 
inhibition of fH binding by hSCR18-20 sensitizes CLL cells to CDC and may provide a novel strategy for improving RTX-containing immunochemotherapy of CLL patients.

P.C.22.07
Serum-dependent processing of late apoptotic cells for enhanced efferocytosis

Y. Y. Liang, T. Arnold, A. Michlmayr, D. Rainprecht, B. Petricevic, A. Spittler, R. Oehler; 
Medizinische Universität Wien, Wien, Austria.

Background: Binding of complement component C1q to the surface of dying cells facilitates their clearance by phagocytes in a process termed efferocytosis. Here we investigate 
during which phase of the apoptotic cell death progression the C1q binding takes place and whether this is influenced by other serum factors.
Methods: Four different chemotherapeutic and UV-C irradiation were applied to induce apoptosis in Jurkat T-cells. Apoptosis was confirmed by Western blotting and cell volume 
measurements. C1q binding and phagocytosis was assessed by flow cytometry.
Results: Incubating apoptotic cells in normal human serum (NHS) resulted in the formation of a subpopulation of late apoptotic / secondary necrotic cells which showed a specific 
strong binding of C1q. C1q-binding cells exhibited a smaller volume, a more degraded protein composition, and a lower DNA content in comparison to the remaining late apoptotic 
/ secondary necrotic cells. In contrast, purified C1q was found to bind to all dying cells and, albeit weaker, also to viable cells. Co-culturing NHS-treated cells with human monocytes 
revealed a much higher phagocytosis of C1q-positive than of C1q-negative late apoptotic / secondary necrotic cells. However, this phagocytosis-promoting activity could not be 
observed with purified C1q.
Conclusions: These results show that serum factors are involved in the prevention of C1q binding to viable cells and in the processing of late apoptotic / secondary necrotic cells 
promoting cell death progression towards apoptotic bodies. The latter process leads to the exposure of new C1q binding structures which facilitates efferocytosis.

P.C.22.08
Complement analysis in patients with Juvenile Idiopathic Arthritis (WIELISA, SC5b9-ELISA)

J. Brunner, T. Giner, L. Hackl, R. Wuerzner; 
Medical University Innsbruck, Innsbruck, Austria.

Background: The juvenile idiopathic arthritis (JIA) is an autoimmunopathy. Beside the deregulation of T-cells and cytokines also the complement system is involved in the 
pathogenesis of JIA.
Material and Methods: This prospective longitudinal study investigated the complement system in patients with juvenile idiopathic arthritis, using ELISA techniques (Wieslab® 
screening kit; SC5b9 soluble terminal complement complex ELISA). Serum and plasma of the peripheral blood and the synovial fluid were investigated for the activity of the three 
complement pathways - classical (CP), mannose binding lectin (MBL), and the alternative pathway (AP) and total complement activity by measuring SC5b9. Results where compared 
to published reference controls and children without activation of inflammation. In total 57 samples of peripheral blood (PB) and 8 samples from synovial fluid (SF) from 28 children 
with JIA were investigated in a longitudinal observation during acute phase and remission.
Results: The screening of complement system showed debasement of the AP (8 of 10) and CP (7 of 10) in patients during acute phase (7 of 10). The SC5b9 measurement showed 
a significant (p<0.002) higher amount in plasma (3,6AU/ml in median) and serum (31,4AU/ml) during acute phase compared to the control group (serum - 7,72AU/ml and plasma - 
1,25AU/ml in median).
Conclusion: In conclusion the study confirmed, that the CP and AP of the complement system are main contributors in the pathogenesis of JIA. Because of significant elevation of 
SC5b9 in acute phase of JIA, complement blockade with Anti-C5 may be a therapeutically option in the future.

P.C.22.09
TCC capacity for monitoring complement inhibition in patients with atypical hemolytic uremic syndrome treated with eculizumab

M. Riedl1, J. Hofer1, T. Giner1, A. Rosales1, T. C. Jungraithmayr1, R. Würzner2; 
1Dept. of Pediatrics, Innsbruck Med. Univ., Innsbruck, Austria, 2Div. of Hyg. & Med. Microbiology, Innsbruck Med. Univ., Innsbruck, Austria.

Atypical hemolytic uremic syndrome (aHUS) is a devastating disease characterized by thrombus formation in the microvasculature and associated with complement dysregulation. 
The recommended treatment is eculizumab, an expensive humanised monoclonal antibody, which binds C5 and prevents the assembly of the terminal complement complex (TCC, 
C5b-9). The study objective was to find a reliable marker for the time point of the next dosage, i.e. when complement control was still sufficient not only under normal, but also under 
possibly occurring pathophysiological conditions, such as an infection.
We report on 7 patients with aHUS, in whom serial measurements of SC5b-9 (the soluble form of C5b-9), and the TCC capacity (SC5b9 after ex-vivo activation) were performed over 
3.8 years of therapy.
SC5b-9 levels were elevated prior to eculizumab treatment compared to healthy individuals, but did not show any significant difference during maintenance intervals. Therefore 
we generated an assay to determine the TCC capacity and established reference cut-off levels. Eculizumab treatment resulted in a profound decrease of TCC capacity (p<0.0001), 
indicating complement inhibition even under enforced conditions. During q3w maintenance significantly more single measurements of TCC capacity above the reference cut-off were 
detected (p<0.045), indicating a loss of inhibition under pathophysiological conditions.
Thus, measuring the TCC capacity may represent a novel and simple assay to determine the level of complement inhibition in patients treated with eculizumab, i.e. the residual 
capacity of inhibition at pathophysiological stages, and thus the time point of next dosage.

P.C.22.10
Functional differences between human CR3 (CD11b/CD18) and CR4 (CD11c/CD18): CD11b dominates iC3b mediated phagocytosis, while CD11c prevails adherence

N. Sándor1, S. Lukácsi2, R. Ungai-Salánki3, N. Orgován4, B. Szabó3, R. Horváth4, A. Erdei1,2, Z. Bajtay2; 
1Immunology Research Group of Hungarian Academy of Sciences at Eötvös Loránd University, Budapest, Hungary, 2Department of Immunology, ELTE TTK, Budapest, Hungary, 3Department 
of Biological Physics, ELTE TTK, Budapest, Hungary, 4Nanobiosensorics “Lendület” Group, MTA TTK, Budapest, Hungary.

Complement receptors CR3 (CD11b/CD18) and CR4 (CD11c/CD18) belong to the beta2 integrins and are expressed by several cell types in humans. Their function is to mediate iC3b 
opsonized phagocytosis and adherence to ICAM-1 and fibrinogen. These functions were so far analysed under experimental conditions, where the contribution of CD11b/CD18 and 
CD11c/CD18 could not be separated. Our goal is to reveal what separate functions might be exerted by CR3 and CR4
We used both classical and high throughput label free optical biosensor and single cell analysis methods to decipher the distinct role of CD11c. Previously we demonstrated that 
on human monocyte-derived dendritic cells (MDCs) CD11b is responsible for iC3b mediated phagocytosis, while CD11c is dispensable. In our recent work we analysed how CD11b 
and CD11c participate in adherence to their ligands. We employed human monocytes, monocyte-derived macrophages (MDMs) and MDCs which highly express CR3 and CR4 and 
adherence is their natural property.
We determined the exact number of CD11b and CD11c on these cell types and found that the ratio of CD11b/CD11c is 1.2 for MDCs, 1.7 for MDMs and 7.1 for monocytes, suggesting 
that CD11c is most important for MDCs and less for monocytes. By analyzing the kinetics and force of adherence of the different cell types to immobilized fibrinogen ligand, we found 
that attachment of MDCs is stronger than that of monocytes. Using antibody blocking and RNA silencing techniques we proved that adherence to fibrinogen - the common ligand of 
CR3 and CR4 - is mediated by CD11c.
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P.C.22.11
Complement activation and regulation in pre-eclampsia

A. Lokki1,2,3, M. Siwetz4, B. Huppertz4, H. Laivuori5,2, S. Meri1,3; 
1Bacteriology and Immunology, University of Helsinki, Helsinki, Finland, 2Medical Genetics, University of Helsinki and Helsinki University Hospital, Helsinki, Finland, 3Immunobiology, 
Research programs unit, University of Helsinki, Helsinki, Finland, 4Institute of Cell Biology, Histology and Embryology, Medical University of Graz, Graz, Austria, 5Institute for Moleculare 
Medicine Finland, University of Helsinki, Helsinki, Finland.

Introduction: Prevention of an immune attack against the fetus and balanced regulation of complement activation are prerequisites for a healthy pregnancy. Preeclampsia is a disease 
of the placenta with systemic consequences to maternal health. We have explored the balance of complement activation and regulation in the alternative and classical pathways of 
the complement system.
Methods: We focused on the soluble complement regulators factor H and C4bp and their targets C3b and C4b. Immunofluorescence microscopy and immunohistochemistry were 
employed for the localization and distribution analysis of the complement components on paraffin-embedded placental tissue sections from healthy and preeclamptic pregnancies.
Results: The C3 activation fragment C3d and factor H were found to colocalize on the placental syncytiotrophoblast that represents the immune barrier between fetus and mother. 
Factor H was observed widely in placental tissues. A proportion of it was intracellular and thus possibly of fetal origin. Deposition of C4b in the syncytiotrophoblast suggested 
activation of the classical pathway. Occasionally C4b staining colocalized with that of C4bp indicating active control. C4bp was observed apically on the syncytiotrophoblast. C4b and 
C4bp were occasionally seen also intracellularly in stromal cells of placental villi. In areas of tissue destruction and small placental infarctions, commonly seen in preeclampsia, intense 
C3d deposition and lack of factor H were observed.
Conclusion: The deposition of C4bp showed more variation and a more focal staing pattern than factor H. These results are taken to indicate that the complement system in placenta 
may have a homeostatic maintenance function to secure safe pregnancy.

P.C.22.12
Severe congenital plasma C3 deficiency does not preclude intracellular C3 expression by singular immortalized HTLV-1 cell lines derived from two unrelated patients’ T cells

A. Jiménez-Reinoso1, A. V. Marin1, A. López-Lera2, S. Rodríguez de Córdoba3, E. Román-Ortiz4, M. López-Trascasa2, J. R. Regueiro1; 
1Department of Immunology, Complutense University School of Medicine and Hospital 12 de Octubre Health and Reseach Institute, Madrid, Spain, 2Immunology Unit of Hospital 
Universitario La Paz, Centro de Investigación Biomédica en Red de Enfermedades Raras, IdiPAZ, Madrid, Spain, 3Centro de Investigaciones Biológicas (CSIC) and Centro de Investigación 
Biomédica en Red de Enfermedades Raras, Madrid, Spain, 4Servicio de Nefrología Pediátrica, Hospital La Fe, Valencia, Spain.

Introduction: Intracellular Cathepsin L-mediated C3 cleavage into C3a has been recently shown to sustain human T cell homeostasis and mediate Th1 differentiation. However, 3 
published plasma C3-deficient patients did not show T cell dysfunctions, apparently because they generated sufficient intracellular C3a. Studying unique tools as T cell lines generated 
from additional C3-deficient patients might help to confirm these findings, serving as a model to explore the mechanisms underlying T cell function complement regulation.
Materials and Methods: Two unrelated congenital C3-deficient patients with homozygous mutations in C3beta (P1: c.168_169del, p.V56YfsX15; P2: c.1682G>A, p.G561D), who showed 
undetectable serum C3. T cells were immortalized using HTLV-1 and intracellular C3 detection was performed using several human C3-specific monoclonals (produced in house): SIM27 
anti-C3beta (total C3), SIM320.12.2.1 and SIM320.12.3.1, both anti-C3alpha (iC3b/C3dg); and analyzed by flow cytometry. Western blot and additional phenotype were done with 
standard antibodies.
Results: Both patients’ T cell lines showed a normal surface phenotype and detectable intracellular C3 using all three monoclonals, although slightly less in P1 than in P2 compared to 
control, which fits with the type of mutation (early frameshift vs late missense). WB also confirmed these results. Further studies are in progress.
Conclusions: Our results indicate that C3 is present intracellularly in T cells in the two serum C3-deficient patients, supporting the hypothesis that extra- and intracellular C3 
metabolism is differentially regulated in C3 deficiency and a critical role for intracellular C3 in human T cells.
Grants: CAM S2010/BMD-2316; MINECO SAF2011-24235/BES-2012-055054, SAF2012-38636, SAF2014-54708-R; LAIR 2012/0070

P.C.22.13
Negative regulation of NK cell function through engagement of CR3 with its compliment ligand

C. Liu1, X. Min1, N. Ma1, N. Wang1, W. Zhou2, K. Li1; 
1Core Research Laboratory, The Second Affiliated Hospital, School of Medicine, Xi’an Jiaotong Univ, shaanxi, China, 2Medical Research Council Centre for Transplantation, King’s College 
London, London, United Kingdom.

Complement activation generates a set of effector molecules which have diverse biological functions. Among which iC3b interaction with its receptor CR3 has been shown to induce 
immune tolerance and suppress immune responses through acting on antigen presenting cells and monocytes. Natural killer (NK) cells express abundant CR3; however, what is the 
functional role for CR3 in NK cells and whether engagement of CR3 with its complement ligand affects NK cell function are largely unknown. The aim of this study was to address 
these questions.
We enriched NK cells from peripheral blood and stimulated with serum or purified iC3b or iC3b-bearing Jurkat cells to investigate the functional role for CR3 engagement and 
underlying signaling pathways in human NK cells. We also analyse NK cell functional phenotype in naïve CD11b−/− mice (which are unable to form CR3) ex vivo. Using a murine NK 
dependent tumour clearance model, we assessed NK cell function in CD11b-/- mice in vivo.
Our result showed that 1) complement activation can negatively regulate NK cells function; 2) iC3b stimulation could down-regulated the expression of activating receptors and 
IFN-γ production by NK cells through up-regulation of p-SHIP1 and p-JNK phosphorylation; 3) NK cells from CD11b−/− mice exhibited an up-regulated expression of CD107a and IFN-γ 
production, 4) Tumor clearance was more efficient in CD11b−/− mice.
Our findings revealed a novel molecular pathway by which iC3b-CR3 interaction negatively regulates the function of NK cells.

P.C.22.14
ORMDL, homolog of asthma-associated ORMDL3, regulates sphingolipid biosynthesis in Drosophila melanogaster S2 cells

T. Paulenda, P. Dráber; 
Institute of Molecular Genetics, Prague, Czech Republic.

Introduction: Orosomucoid 1-like (ORMDL) proteins are involved in regulation of unfolded protein response and function as regulators of Ca2+ signaling and sphingolipid biosynthesis. 
Increased interest in these proteins started after finding of association of ORMDL3 polymorphisms with childhood onset asthma. We decided to test conservation of ORMDL functions 
in Drosophila S2 insect cells.
Methods: Drosophila melanogaster S2 cell line was used to study the role of ORMDL protein in sphingolipid biosynthesis. cDNA for dORMDL was prepared from S2 cell total cDNA 
and fused with GFP tag. Localization of dORMDL was verified by confocal microscopy. MS-MS-FTICR mass spectrometry was used to determine sphingolipid content in the cells 
overexpressing dORMDL-GFP.
Results: By evolutionary analysis we confirmed presence of highly conserved motives in ORMDL sequence and identified new homolog in porifera species. dORMDL shares 51% 
aminoacid homology with hORMDL3. dORMDL fused with GFP is localized to endoplasmic reticulum membrane. By mass spectrometry analysis we found that cells overexpressing 
dORMDL protein showed 2-fold decrease of ceramide-phosphoethanolamine in comparison with wild type cells.
Conclusions: Members of the ORMDL family are highly conserved in all eukaryotes. Our observation that single drosophila ORMDL protein is a regulator of sphingolipid synthesis 
supports the theory of strong evolutionary conservation of ORMDL role. It also strengthen the notion that overexpression of ORMDL3 alone can deregulate sphingolipid biosynthesis 
and thereby contributes to development of asthma. Our simplified Drosophila S2 cells model system may contribute to uncovering molecular mechanisms of ORMDL proteins 
function.

P.C.22.15
The long pentraxin PTX3 shapes activation of the Alternative Pathway of Complement on Aspergillus fumigatus

F. Petroni1, R. Parente1, M. Sironi1, S. Valentino1, M. Gobbi2, B. Bottazzi1, A. Mantovani1,3, A. Inforzato1,4; 
1Humanitas Clinical and Research Center, Rozzano, Italy, 2Mario Negri Institute for Pharmacological Research, Milan, Italy, 3Humanitas University, Rozzano, Italy, 4Department of Medical 
Biotechnologies and Translational Medicine, University of Milan, Rozzano, Italy.

Introduction: The opportunistic fungus Aspergillus fumigatus (AF) is the etiologic agent of invasive aspergillosis (IA), a life-threatening infection amongst immunocompromised 
individuals. The host response to AF is mainly sustained by cellular and humoral components of the innate immunity, including polymorphonuclear neutrophils (PMNs) and 
Complement. The long pentraxin PTX3 is a soluble pattern recognition molecule that cooperates with PMNs and Complement in the opsono-phagocytosis and killing of AF.
Materials and Methods: Here, we studied the molecular crosstalk between PTX3 and the Alternative Pathway of Complement (ACP) in the immune response to AF, using FACS, ELISA, 
Electrophoresis, Chromatography and Surface Plasmon Resonance techniques.
Results: We found that PTX3 inhibits the interaction of AF conidia with factor H (FH, the major soluble inhibitor of ACP),which is a critical immune evasion strategy of AF. This is due 
to competition for common binding sites on the conidial wall and is recapitulated by the N-terminal domain of PTX3. Consistently, the cofactor activity of FH on AF conidia (factor 
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I-mediated cleavage of C3b to iC3b) is inhibited by PTX3 and its N-terminus. Furthermore, we observed that PTX3 forms a stable complex with C3b in an FH-dependent fashion, and 
recruits C3b onto AF conidia.
Conclusions: We propose that PTX3 enhances C3b deposition onto AF via novel FH-dependent mechanisms, and counteracts the Complement escape strategies of this fungus. Given 
the opsonic activity of C3b, this might explain the PTX3-dependent enhancement of AF phagocytosis and, possibly, killing by PMNs.
Funded by the Italian Ministry of Health (GR-2011-02349539). 

P.C.23 Cytokines - Part 2

P.C.23.01
Effect of acute inflammation induced by lipopolysaccharide on Fas-mediated hepatocyte apoptosis in mice

T. Kelava1, A. Markotic1, I. Cavar2, P. Turcic3, A. Sucur1, S. Ivcevic1, D. Flegar1, D. Grcevic1; 
1University of Zagreb, School of Medicine, Zagreb, Croatia, 2University of Mostar, School of Medicine, Mostar, Bosnia and Herzegovina, 3University of Zagreb, Faculty of Pharmacy, Zagreb, 
Croatia.

Fas/Fas ligand (FasL) apoptotic pathway is involved in the pathogenesis of various liver diseases. The exact effects of inflammation on the liver apoptotic processes are still not 
well understood. We investigated the effect of acute inflammatory response on Fas/FasL-mediated hepatocyte apoptosis using a model of lipopolysaccharide (LPS)-induced acute 
inflammation.
Male C57BL/6 mice received intraperitoneal injection of LPS (0.1 µg/g) while the control group of animals received the vehicle (sterile saline). After 2 hours both groups were treated 
with anti-Fas activating antibody (0.25 μg/g, intravenously). Mice were sacrificed after additional 6 hours and plasma (ALT, AST) and liver (pathohistology, caspase activity, qPCR) 
were harvested.
Mice pre-treated with LPS had lower levels of ALT (median (IQR); 82 (32-182) vs 3709 (1429 - 5922) U/L, p=0.02) and AST 151.5 (96-256) vs 3137 (1378-5389) U/L, p=0.02) in plasma, 
lower number of apoptotic cells on pathohistological analysis and lower caspase 8 activity than mice in the group receiving only anti-Fas treatment. LPS alone had no effect on 
aminotransferase levels and caspase 8 activity, while it increased expression of inflammatory mediators TNF-alpha, IL-1 and IL-6 in hematopoietic liver cells as well as the expression 
of Fas and antiapoptotic CFLAR and Bcl2l1 in hepatocytes.
Acute inflammation induced by LPS protects hepatocytes from Fas/FasL-mediated apoptosis by acting on Fas-apoptotic pathway upstream of caspase 8 activation. We intend to 
define protective mechanism more precisely by investigating effects of LPS on expression pattern of broader spectrum of pro- and anti-apoptotic molecules at various time points 
following LPS treatment.

P.C.23.02
The role of the DEAD-box helicase DDX3X in innate immune responses

D. Szappanos1, R. Tschismarov1, T. Decker1, T. Perlot2, J. Penninger2, K. L. Bennett3, M. Müller4, C. Lassnig4; 
1Max F. Perutz Laboratories, University of Vienna, Vienna, Austria, 2Institute of Molecular Biotechnology, Vienna, Austria, 3Research Center of Molecular Medicine of the Austrian Academy of 
Sciences, Vienna, Austria, 4University of Veterinary Medicine Vienna, Vienna, Austria.

The production of type I IFNs is an immediate response against invading pathogens. Recognition of microbial structures by germline-encoded cytoplasmic receptors results in signals 
that converge at the S/T kinase TBK1. Activated TBK1 then phosphorylates IRF3, a transcription factor needed to induce type I IFN genes. The RNA helicase DDX3X is involved in many 
aspects of RNA metabolism. Recently we reported that DDX3X increases the transcriptional response of type I IFN genes following infection of macrophages with the cytoplasmic 
intracellular bacterium Listeria monocytogenes. Here we present data indicating a widespread activity of DDX3X in determining the transcriptome of Listeria-infected macrophages. 
We further show that mice lacking DDX3X in their hematopoietic system are highly susceptible to infection with L. monocytogenes. We will present our most recent investigation of 
cellular and molecular determinants for the impact of DDX3X on innate antibacterial immunity.

P.C.23.03
Increased neutrophil infiltration, IL-1 production, and a SAPHO syndrome-like phenotype in PSTPIP2-deficient mice

H. Tsai1,2; 
1Graduate Intitute of Clinical Medicine, Taipei Medical University, Taipei, Taiwan, 2Department of Internal Medicine, Taipei Medical University Shuang Ho Hospita, Taipei, Taiwan.

PSTPIP2 is involved in macrophage activation, neutrophil motility, and osteoclast differentiation. However, the role of PSTPIP2 in inflammation and autoinflammatory diseases is 
still not clear. In this study, we generated PSTPIP2 knockout (Pstpip2-/-) mice to investigate its phenotype and role in autoinflammatory diseases. We constructed a Pstpip2-targeting 
vector and generated Pstpip2-/- mice. The phenotype and immunopathology of Pstpip2-/- mice was analyzed. All Pstpip2-/- mice developed paw swelling, synovitis, hyperostosis, and 
osteitis, resembling SAPHO syndrome (synovitis, acne, pustulosis, hyperostosis, osteitis), an inflammatory disorder of the bone, skin, and joints. Multifocal osteomyelitis was found 
in inflamed paws with increased macrophage and marked neutrophil infiltrations in the bone, joint, and skin. Profound osteolytic lesions with marked decreased bone volume density 
developed in paws and limbs. Neutrophil-attracting chemokines and IL-1ß were markedly elevated in inflamed tissues. Our study suggests that PSTPIP2 could play a role in innate 
immunity and development of autoinflammatory bone disorders, and may associate with the pathogenesis of human SAPHO syndrome.

P.C.23.04
Immune modulatory effects of the small peptide molecules derived from CXCL chemokines

D. Yoyen-Ermis, P. Karasar, G. Esendagli; 
Hacettepe University Cancer Institute, Ankara, Turkey.

CXCL chemokines are processed by the proteolytic enzymes produced by the immune cells and damaged tissues thereby gain bioactivity. During this process, many small peptides 
becomes released. In this study, protein sequences of all CXCL chemokines were evaluated by a bioinformatical approach and their effect on immune cell proliferation and expression 
of activation markers were preliminarily determined. An algorithm based on the criteria; endopeptidase recognition sites, isoelectric point, hydrophobicity and amphipaticity 
properties were considered. These peptide sequences determined were synthesized and incubated with human PBMC at various conditions. Additionally, PBMCs were stimulated 
with different agents in the presence of CXCL chemokine-derived peptides. Fifteen short peptides were synthesized with high purity out of a total of 22 peptides, due to the high 
hydrophobicity and lack of stability or positively charged residues in polar milieu.
A slight toxicity was observed when only high concentration of peptides were applied on PBMCs for 96h immune modulatory effects of certain synthetic peptides were observed on 
PBMCs stimulated with LPS, anti-CD3-mAb and allogeneic myeloid cells or anti-CD28-mAb. Especially, CD86, CD154, HLA-DR and/or CD69 levels; IL-10, TGF-β, TNF-α and/or IFN-γ 
cytokines were modulated with the peptides coded as Pep7, Pep8, Pep9, Pep10, Pep11, Pep12, Pep17-2, Pep1+ELR, Pep7+ELR, Pep8+ELR and Pep14. Their effects on cell proliferation 
was also correlated with activation markers. Our preliminary data indicate that short peptide sequences derived from CXCL chemokines may have a potential to modulate immune 
responses. This project is being supported by TÜBİTAK (Project no: 113Z061).

P.C.23.05
Genetic characterization of Interleukins with relevant biological roles in lagomorphs (rabbits, hares and pikas)

F. Neves1,2, J. Abrantes1, T. Almeida1, A. L. de Matos3, P. P. Costa2,4, P. J. Esteves1,5,6; 
1CIBIO - Centro de Investigação em Biodiversidade e Recursos Genéticos, Vairão, Vila do Conde, Portugal, 2UMIB/UP – Unidade Multidisciplinar de Investigação Biomédica/Universidade 
do Porto, Porto, Portugal, 3Department of Molecular Genetics & Microbiology, College of Medicine, University of Florida, Gainesville, FL, United States, 4Dpt. Genética, CSPGF, Instituto 
Nacional de Saúde Dr. Ricardo Jorge, Porto, Portugal, 5Departamento de Biologia, Faculdade de Ciências da Universidade do Porto, Porto, Portugal, 6CITS - Centro de Investigação em 
Tecnologias de Saúde, CESPU, Gandra, Portugal.

Interleukins (ILs) are involved in an array of biological processes, being crucial for the immune response. In the European rabbit (Oryctolagus cuniculus) IL1α, IL1β, IL2, IL4, IL8, IL10, 
IL12A, IL12B, IL15 and IL18 have been implicated in inflammatory processes and in the immune response against rabbit hemorrhagic disease virus and myxoma virus infections. Both 
viruses are responsible for high morbidity and mortality in European rabbit populations.
In this study we amplified by PCR and sequenced these ILs in six species from the order Lagomorpha (Leporidae+Ochotonidae): European rabbit, pygmy rabbit, two cottontail rabbit 
species, European brown hare and American pika.
The major differences were detected between leporids and American pika. Indeed, in American pika, the most relevant differences included the location of the stop codon in IL1α and 
IL2 that leads to the translation into longer transcripts and the existence of a different transcript in IL8 that results from an insertion of four amino acids in the 5’ region of exon 2 that 
derive from the 3’ region of the preceding intron. Changes at N-glycosylation motifs were also detected in IL1, IL10, IL12B and IL15. IL1α presented the highest divergence between 
species, in contrast to IL12A where the distances were the lowest. For all these ILs, sequences of human and European rabbit were more closely related than between human and 
mouse or European rabbit and mouse, suggesting that the European rabbit might be a more suitable animal model for studies in the human innate immunity.
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P.C.23.06
Selective expression of type I IFNs by plasmacytoid DCs is sufficient to protect mice from lethal CHIKV infection

S. W. Werneke1,2, B. Zafirova1,2, M. L. Albert1,2; 
1Institut Pasteur, Paris, France, 2INSERM, Paris, France.

Type I interferon (IFNα/β) signaling regulates the expression of multiple inflammatory gene programs, including the effector pathways of innate and adaptive immunity. Many 
different cell types have the ability to produce interferon during an immune response, including the rare cell population plasmacytoid dendritic cells (pDCs). Due to broad expression 
of type I IFNs during infection, it has been challenging to establish the precise role of pDCs vs. other cell types. To clarify the role of pDCs during acute infection, we generated a new 
mouse strain where type I IFN production is restricted to SiglecH-expressing cells. Irf7 was knocked-in to this pDC-restricted promoter and the resultant founder animals were crossed 
onto an irf3-/- / irf7-/- double knock-out background, thus limiting irf7 expression to pDCs. We infected mice with Chikungunya virus (CHIKV), a re-emerging arbovirus known to be highly 
sensitive to type I IFN. Notably, CHIKV does not directly infect pDCs, nor does it trigger pDC type I IFN release after exposure to high titer free virus. Despite these observations, pDC 
specific IFNα/β production was sufficient to protect mice from CHIKV induced lethality. We further demonstrated that pDC responsiveness is dependent on activation by direct contact 
with infected bystander cells in a TLR7 dependent manner. Ongoing studies are focused on defining the mechanism by which pDCs respond to CHIKV. These findings support a central 
role for pDCs during acute infection, including instances where the virus is not tropic for pDCs.

P.C.23.07
Evaluation of proinflammatory potential of lipopolysaccharide-contaminated seawater using in vitro cell-based bioassays

A. A. Sattar, W. Abate, G. Bradley, G. Fejer, S. K. Jackson; 
Centre for Biomedical Research, Plymouth University Schools of Medicine and Dentistry, Plymouth, United Kingdom.

Introduction: Our recent work has demonstrated a correlation between lipopolysaccharide levels and microbially contaminated marine bathing waters. However, the potential health 
effects of such waters have only been studied in epidemiological surveys. In the present work, the potential inflammatory implications of contaminated marine bathing waters on 
cell-based bioassays have been investigated.
Materials and Methods: Representative water samples were selected to simulate contaminated and clean marine bathing water samples based on the European Union bathing water 
directive guidelines. Endotoxic activity of contaminated seawater samples was assessed using Limulus Amebocyte lysate assay. These water samples were used to stimulate two 
cell culture models: a non-transformed murine cell line (MPI) which has characteristics of alveolar macrophages and the human Mono Mac 6 monocyte cell line. The inflammatory 
potential of the samples was assessed by measuring release of the inflammatory cytokines TNF-α, IL-1α, IL-6, and IL-8 in these cell models using ELISA and Luminex xMAP 
Multiplexing Technology.
Results: In contrast to clean bathing water samples, contaminated marine bathing water samples induced significant amounts of inflammatory cytokines in both cell culture models. 
Moreover, addition of polymyxin b to the test system showed that most of the inflammatory potential of contaminated bathing water was due to lipopolysaccharide.
Conclusions: This study shows the applicability of in vitro cell-based bioassays to examine the potential inflammatory effects of marine bathing waters and may contribute to the 
assessment of health impacts of contaminated bathing water.

P.C.23.08
Role of nutritional status and metabolism on susceptibility to tuberculosis

C. La Rocca1, C. Palma2, V. Gigantino1,3, F. Perna4, G. Matarese5,6; 
1Istituto di Endocrinologia e Oncologia Sperimentale, Consiglio Nazionale delle Ricerche (IEOS-CNR), Napoli, Italy, 2Dipartimento di malattie infettive,parassitarie ed immunomediate, 
Istituto Superiore di Sanità, Roma, Italy, 3Unità di patologia, istituto nazionale tumori di Napoli, Naples, Italy, 4Dipartimento di Medicina Clinica e Chirurgia, Università di Napoli Federico II, 
Napoli, Italy, 5Dipartimento di Medicina e Chirurgia, Università di Salerno, Baronissi Campus, Salerno, Italy, 6IRCCS Multimedica, Milano, Italy.

Introduction: Tuberculosis (TB) remains a leading human infectious disease and a major public health problem in low-income countries. The aim of this study was to evaluated whether 
nutritional status and leptin are able to affect susceptibility to TB in mice.
Materials and Methods: we utilized DBA/2 mice, a strain susceptible to infection versus resistant C57BL/6. We evaluated cytokines and leptin levels in both strains upon 
Mycobacterium tuberculosis (Mtb) challenge and we observed the influence of leptin and caloric restriction (CR) on susceptibility to tuberculosis.
Results: to assess whether leptin and caloric restriction was associated with different TB outcome, we studied leptin levels in sera and lung lysate of mice. We observed several 
differences between C57BL/6 and DBA/2 mice both before infection and during infection. C57 showed higher leptin levels compared to DBA mice, in particular at 5 weeks to challenge. 
During CR there was an improvement of disease in DBA mice and leptin levels increased, while in C57 mice, the leptin levels were constant.
Discussion: these data indicated that the pathology was influenced by nutritional status, and that leptin correlates with improvement of disorder, in particular in susceptibility strain 
during TB.
Conclusion: this study sheds new light on role of nutritional status in TB disease and the involvement of leptin in infectious disorder.

P.C.23.09
Myeloid p38α signaling contributes to colitis-associated tumorigenesis in mice

C. Youssif, A. R. Nebreda; 
IRB (Institue for Research in Biomedicine) Barcelona, Barcelona, Spain.

Introduction: Colon cancer is one of the most common cancers. Increasing evidence indicates that chronic inflammation is an important risk factor for cancer initiation, progression 
and metastasis. Myeloid cells are crucial for maintenance of immune homeostasis, regulation of inflammation and cancer progression. However, the underlying mechanisms 
responsible are still poorly defined.
Materials and Methods: In order to study the role of the stress kinase p38α in inflammation and inflammation-associated colon tumorigenesis, we have used mice lacking p38α 
in myeloid cells (LysMCREp38αΔ/Δ), which were treated either with Dextran Sodium Sulfate (DSS) to induce colitis or with a tumorigenesis protocol based on the combination of 
Azoxymethane and DSS.
Results: LysMCREp38αΔ/Δ mice showed less intestinal inflammation and improved disease condition compared to their wild-type (WT) littermates upon colitis induction. The decreased 
inflammatory response correlates with reduced immune cell infiltration in the colons of p38α-deficient mice. Moreover, LysMCREp38αΔ/Δ mice exhibited a significantly lower colon 
tumor burden than WT mice in response to Azoxymethane and DSS treatment.
Conclusions: Collectively, our results suggest that myeloid p38α signaling modulates intestinal inflammation and contributes to colitis-associated colon cancer. We will present results 
addressing how myeloid p38α could regulate the recruitment of immune cells to the colon and their proliferation at the inflammatory foci.

P.C.23.10
Expansion Tregs and Inhibition Th17/Th1 by Sirolimus-based Regimen is Dependent on STAT-signaling in Renal Transplant Recipients

Y. Li1, Y. Shi2, l. luo2, j. chen2; 
1Department of Clinical Immunological Laboratory, West China Hospital, Sichuan University, Chengdu, China, 2Department of Clinical Immunological Laboratory, West China Hospital, 
Sichuan University, chengdu, China.

Background: mTOR inhibitors (Sirolimus) has been used as de novo base therapy with steroids and mycophenolate mofetil in an effort to completely avoid use of CNI. Our aim was to 
determine whether signatures of immunoregulation are promoted by conversion from tacrolimus to sirolimus.
Methods: We included 24 renal transplantation recipients (converted from tacrolimus to sirolimus therapy for clinical indications) and 24 healthy controls. Of all these subjects, Th cells 
and the STAT proteins frequencies in the peripheral blood were analyzed by flow cytometry (FCM) before and after conversion. Plasma levels of IL-1β, IFN-γ, IL-17, IL-6 and IL-10 were 
analyzed by Bio-Plex® suspension array system before and after conversion.
Results: The recipients who conversed to sirolimus revealed a significant increase in Treg and decreasing in Th17 and Th1 frequencies when compared with the preconversion and 
healthy people (P<0.05). The plasma concentrations of Th17 related cytokines (IL-1β, IL-6, IL-17) and Th1 related cytokine (IFN-r) were significant decreased after conversion to 
sirolimus .In the mean time, recipients who conversed to sirolimus showed increased STAT5 activation and decreased STAT3 activation compared with tacrolimus group.
Conclusion: Our results indicated that conversion to SRL may both minimize CNI toxicity and promote immune tolerance.
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P.C.23.11
Salivary anti-microbial proteins and plasma cytokine changes after 3 different exercise programs in frail elderly

A. M. Teixeira, M. U. Chupel, G. Furtado, A. F. Pedrosa, M. F. Rosado, J. P. Ferreira, L. Rama; 
Coimbra University, Faculty of Sport Sciences and Physical Education, Coimbra, Portugal.

Introduction: Exercise has been considered a therapeutical tool for delaying immunosenescence. This study looks at the effect of 3 different exercise programs on mucosal immunity 
and inflammatory status of an elderly population.
Methods: 64 elderly (82,5±6,5 years old) participated in the study and were divided into 4 groups: Strength-training (STG n=16), walking (WG n=19), yoga (YG n=21) and control group 
(GC n=8). All the subjects were defined as frail or pre-frail by the Frail Phenotype criterial (Morley et al. 2013). Exercise was performed 2-3 times per week, during 28 weeks. Saliva and 
blood samples were collected during rest, before and after the implementation of the exercise programs. Salivary IgA, Lysozyme, IL-1beta, IL-6 and plasma levels of IL-10, TNF-alpha, 
IFN-y and CRP were quantified by ELISA.
Results: Salivary IgA and Lysozyme levels increased in the YG. No changes for salivary IL-1beta and IL-6 levels were observed in all the groups. Plasma IL-10 increased (p<0.003) and 
the TNF-alpha/IL10 ratio decreased in the STG. No changes in all the variables were seen for the WG. In the CG a decrease in salivary IgA levels and an increase in CRP were observed. 
Correlations were found between IL-10 and IFN-y (p<0,001; r=832) and the TNFalpha/IL10 ratio (p<0,001; r=-745) as well as between IFN-y and the TNFalpha/IL10 ratio (p<0,001; r=-
533).
Conclusion: Exercise was able to maintain/improve the levels of salivary antimicrobial proteins and decrease some pro-inflammatory markers. Overall these results indicate an 
improvement in the anti-inflammatory profile of this frail old population.

P.C.23.12
Local inflammatory effect induced by CcH1, a P-I metalloproteinase isolated from Cerastes cerastes venom

H. Boukhalfa-Abib, F. Laraba-Djebari; 
USTHB, Faculty of Biological Sciences, Laboratory of Cellular and Molecular Biology,, Bab ezzouar, Algiers, Algeria.

Introduction: Snake Venom Metalloproteinases (SVMPs) play a relevant role in the multifactorial inflammatory response induced by snakebite. CcH1, an P-I class SVMP isolated from 
Cerastes cerastes snake venom, is a hemorrhagic metalloproteinase with potent ECM-degrading activity. In the present study, we analyze the inflammatory reaction induced by CcH1 
in gastrocnemius muscle, aiming to identify the cellular components involved in muscular cytokine release.
Materials and Methods: Groups of three NMRI mice were injected intramuscularly in the gastrocnemius muscle with CcH1. The inflammatory reaction induced by CcH1 was assessed 
by tissue analysis and the release of pro-inflammatory mediators.
Results: The injection of CcH1 in the gastrocnemius muscle, revealed a marked elevation of muscular levels of pro-inflammatory cytokines (TNF-α and IL-6) and the production of 
pro-inflammatory gelatinases. Two gelatinolytic bands were detected an apparent molecular weight of approximately 60 kDa and 100 kDa corresponding to latent forms of MMP-2 
and MMP-9, respectively. These results suggest that the early production of cytokines induced by CcH1 may stimulate accumulation of leukocytes that will produce MMPs, which will 
enhance the levels of inflammatory mediators thus potentiating the local response and the tissue damage.
Conclusions: These results indicate that CcH1 is able to induce an inflammatory response characterized by a marked leukocyte infiltrate, MMPs and cytokines production in muscle 
tissue. The characterization of the cell types and mediators involved with tissue damage and inflammatory response induced by metalloproteinases in snakebite accidents may 
contribute to the improvement of current therapies, adding to the currently available therapy with antivenoms.

P.C.23.13
Dynamics of TNF inhibitor mediated regulation of IL-10 expression by human T cells

L. E. Durham1,2, C. A. Roberts2, B. W. Kirkham1, L. S. Taams2; 
1Guys and St Thomas’ NHS Foundation Trust, London, United Kingdom, 2King’s College London, London, United Kingdom.

Introduction: TNFα inhibitors (TNFi) are an effective treatment for a range of chronic inflammatory diseases. We recently showed that following in vitro culture with TNFi, CD4+IL-
17+T cells (Th17 cells) up-regulate IL-10 implying polarisation towards a non-pathogenic phenotype. The aim of this project was to characterise the dynamics of TNFi-induced IL-10 
expression by IL-17+CD4+T cells and extend these findings to IL-17+CD8+T (Tc17) cells, as well as other cytokine expressing cells.
Methods: Peripheral blood mononuclear cells (PBMC) were isolated from healthy volunteers and cultured with anti-CD3 mAb alone or anti-CD3 mAb and adalimumab. At 24, 48 and 
72 hours PBMC were re-stimulated with PMA and ionomycin in the presence of GolgiStop and intracellular cytokine expression was assessed by flow cytometry.
Results: The frequency of IL-10 expressing CD4+T cells increased upon stimulation with anti-CD3 mAb. In the absence of adalimumab, IL-10+CD4+T cell frequencies peaked at 24 
hours and rapidly decreased to baseline. In the presence of adalimumab, IL-10+CD4+T cell frequencies peaked at 24 hours and were maintained at significantly higher levels at 48 and 
72 hours. Similar results were found when evaluating IL-10 expression in IFNγ+ and IL-17+CD4+T cell subsets. The frequencies of IL-10 expressing cells within total CD8+T cells and IL-
17+ and IFNγ+ subsets were also significantly higher at 48 and 72 hours in the presence of adalimumab. The effect of adalimumab was dose-dependent and reached a plateau at 1ug/
ml adalimumab.
Conclusion: Inhibition of TNFα signalling sustains anti-CD3-induced IL-10 expression by CD4+ and CD8+ T cells and their IL-17+ and IFNγ+ subsets.

P.C.23.14
Tyrosine kinase 2 (Tyk2) deficiency or inactivation of its enzymatic activity protects against LPS-induced sepsis

A. Poelzl1, M. Prchal-Murphy2, C. Lassnig1,3, R. Rom1, M. Mueller1,3, B. Strobl1; 
1Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, 2Institute of Pharmacology and Toxicology, University of Veterinary Medicine, Vienna, Austria, 
3Biomodels Austria, University of Veterinary Medicine, Vienna, Austria.

Tyk2 belongs to the Janus kinase family of receptor-associated tyrosine kinases and is an integral part of signalling cascades initiated by multiple cytokines. Sepsis is a systemic 
inflammatory response syndrome initiated by the presence of bacteria, or their products (e.g. endotoxins), in the bloodstream and may lead to septic shock and multi-organ failure. 
Sepsis still represents a major problem in health care due to high mortality rates.
Tyk2 knockout mice (Tyk2-/-) and mice expressing a kinase-inactive Tyk2 (Tyk2K923E) were challenged with lipopolysaccaride (LPS) to determine survival rates. Furthermore type I and 
type II interferon (IFN) signalling and production was evaluated and levels of selected cytokines were determined by quantitative RT-PCR (RT-qPCR), bead-based multiplexing assay 
(Luminex) or enzyme-linked immunosorbent assay (ELISA) from serum and/or selected organs. Cytokine responsiveness was analysed in bone marrow-derived macrophages using 
Western blot analysis.
Absence or inactivation of Tyk2 in mice results in an increased resistance against LPS-induced endotoxin shock. Interestingly, mice expressing kinase-inactive Tyk2 show an 
intermediate resistance against LPS, compared to Tyk2-/- and wildtype (C57BL/6N) mice. IFNα/β and IFNγ production as well as IFNα/β responsiveness was strongly impaired in both 
Tyk2-/- and Tyk2K923E mice. Furthermore, Tyk2-/- and Tyk2K923E mice have decreased systemic levels of IL-1β, IL-17A, IL-6, IL-18 and IL-27 at early time points after challenge. Currently, 
late-stage immune responses are investigated.
Our results show that kinase-dependent and -independent functions of Tyk2 contribute to the pathogenesis of endotoxemia.
This project is funded by the Austrian Science Fund (FWF, grants P25642-B22 and SFB-F28).

P.C.23.15
The proteins of human serum γ-globulin fraction transformed with metal ions chelating inhibit production of growth factors and chemokines

M. Apresova, A. Mezdrokhina, A. Babajanz, S. Cheknev; 
The Federal State N.F.Gamaleya Research Centre for Epidemiology and Microbiology, Moscow, Russian Federation.

Introduction: Metal complexes of human serum γ-globulin formed with copper or zinc ions were found earlier to induce production or control induction of the immune response 
cytokines. Now dynamics of growth factors and chemokines production by human peripheral blood cells (PBC) in presence of γ-globulin metal complexes formed with copper or zinc 
ions was studied.
Materials and Methods: The complexes were obtained after incubation of human serum γ-globulin (ICN) with the salts of copper or zinc under the control of protein state, two steps 
ultrafiltration in Ultracel-30K (Amicon) at 1700 g, and restoration in NaCl. Freshly isolated normal human PBC were incubated with 0.5 µg/ml of the complexes tested for 24, 48 or 72 
hrs. The presence of GM-CSF, G-CSF, VEGF or MCP-1 in culture medium was measured using the ELISA test-systems of ZAO Vector-Best Europe.
Results: The γ-globulin metal complexes, control proteins and copper or zinc ions alone induced production by human PBC of GM-CSF, G-CSF, VEGF, and MCP-1. The levels of GM-
CSF, G-CSF and VEGF in PBC culture medium at 48 hrs of the cells incubation in presence of γ-globulin metal complexes were 1.3-13.1 times lower (p<0.001) than those in presence 
of control proteins or metal ions alone. Production of MCP-1 induced with γ-globulin metal complexes was 1.1-1.5 times lower (p<0.001-0.01) compared to the protein controls 
throughout the study.
Conclusions: Ability of γ-globulins transformed with copper or zinc ions chelating to inhibit growth factors and chemokines production by normal human PBC might impact in their 
anti-inflammatory functions performing.
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P.C.23.16
The proteins of human serum γ-globulin fraction transformed with metal ions chelating promote Th1/Th2 shifts in immune regulation

S. Cheknev, M. Apresova, I. Efremova, A. Mezdrokhina, A. Babajanz; 
The Federal State N.F.Gamaleya Research Centre for Epidemiology and Microbiology, Moscow, Russian Federation.

Introduction: Immune cell activity is regulated at physiological levels by multiple mechanisms including the effects induced by interaction of circulating antibodies with Fc receptors 
(FcRs) of the cells, and the cell functions depending on presence of metal ions in cell microenvironment. In spite of intensive study of signal transduction dealing the activation of FcRs 
or the action of trace metals, possibility for chelating metal ions by antibodies that might change conformation of the proteins and thereby shift their effector functions towards cell 
activity regulation through FcRs remains undescribed.
Materials and Methods: Using conditions similar to the physiological ones, we have obtained original metal complexes of human serum γ-globulin formed with copper or zinc ions, 
and have studied their properties in the culture of normal human peripheral blood cells (PBC).
Results: Some variants of cell responses could be detected in presence of the complexes. Production of IFN-α, IFN-γ and IL-2 by human PBC was enhanced by copper complex and 
decreased by zinc proteins. Synthesis of IL-1β and IL-6 was augmented in presence of zinc complex and reduced by copper proteins. TNF-α, IL-8, IL-10 and IL-18 levels in PBC culture 
medium were increased in presence of both copper and zinc proteins. IL-4, IL-12p70 and IL-17 were not induced by γ-globulins, metal ions or their complexes.
Conclusions: Ability of γ-globulins transformed with binding copper or zinc ions to promote Th1/Th2 immunogenesis through direct effects on Th1 or Th2 cytokine production, and to 
cause metal specific shifts in macrophage functions could be assumed.

P.C.23.17
Dual function of Interleukin-33 on Human gastric adenocarcinoma cells (AGS) and Human gastric epithelial cells (GES-1)

L. F. Pisani1, N. Munizio1, P. Creo1, V. Bronzo2, M. Vecchi1,2, L. Pastorelli1,2; 
1IRCCS Policlinico San Donato, San Donato Milanese, Italy, 2University of Milan, Milan, Italy.

Introduction: Increased expression of interleukin 1 family members has been linked to the development of inflammatory conditions and cancer in the gastrointestinal tract, both in 
humans and mouse. IL-33 has been shown to possess a dual role, both inducing pro-inflammatory responses and promoting wound healing. Interestingly, in vivo administration of 
IL-33 to healthy mice induces epithelial hyperplasia within gastric mucosa. Aims of this study were to assess the effects of IL-33 in regulating gastric epithelial cell growth, potentially 
playing a role in tissue repair and inflammation-related cancer and compare its effect on Human gastric adenocarcinoma cells (AGS) and Human gastric epithelial cells (GES-1).
Materials and Methods: AGS and GES-1 were cultured with growing concentration of rhIL-33. Cell proliferation was assessed by means of XTT using 18h of rhIL-33 pretreatment 
followed by 2 to 4 days of different rhIL-33 challenges (table). Apoptosis was evaluated using FITC-conjugated Annexin V and measuring the expression of apoptosis-related genes by 
qRT-PCR. Wound healing test was performed on AGS and GES-1 monolayers.
Results: The proliferation assay and wound healing showed an inhibitory effect of IL-33 on AGS starting from 24h treatment in a dose-dependent way. Apoptosis was augmented with 
the increase of rhIL-33 concentrations. Conversely, rhIL-33 enhanced GES-1 proliferation beginning at 24h in a dose dependent fashion, whereas apoptosis was inhibited.
Conclusions: Our data suggest opposite effects of IL-33 on gastric adenocarcinoma cell line, promoting apoptosis and inhibiting cell proliferation, conversely it can enhance 
proliferation and reduce apoptosis in gastric epithelial cells.

IL-33 Treatment

18 hours 2 to 4 days

Pre+ IL-33 0.1-10ng/ml Pre+ Post+ IL-33 0.1-10ng/ml

Pre- no IL-33 Pre- Post+ IL-33 0.1-10ng/ml

Pre+ Post- IL-33 0.1-10ng/ml

P.C.23.18
IL-33 expressing resident cells in lung homeostasis and upon infection

J. H. Fritz, C. U. Duerr; 
McGill University, Montreal, QC, Canada.

The mucosal surface of the lung is constantly in contact with the environment, filtering approximately 10 liters of air/minute. However, the lung is usually in a non-inflamed state 
despite being daily exposed to different particles as well as pathogens like respiratory viruses and bacteria. Our knowledge of immune maintenance and response in the lung is 
limited, however, it is becoming more and more clear that resident cells, like endothelial and epithelial cells are crucial. Interestingly these cells are the main source of IL-33, a key 
immune mediator in initiating early and instructing late immune responses. Here, we aim to enhance our knowledge about lung immunity by comparing and optimizing the isolation 
and culturing methods of these critical cell populations and analyzing in detail lung epithelial and endothelial cells in respect to immune mediators and receptor presence, focusing 
especially on IL-33 at steady state and upon infection with the respiratory pathogen, Influenza A. Our approach gives critical insights on the involvement of IL-33 in lung maintenance 
and immune response in infection. Moreover, the contribution of epithelial and endothelial cells are investigated in detail and a key role for this populations is confirmed in lung 
homeostasis and infection.

P.C.23.19
mRNA expressions of cytokines by rhinovirus infection in human keratinocyte cell lines

S. Kang1,2,3, K. Sohn1,2,3, S. Kim3, S. Kim1,2,3, J. Yu4, Y. Chang1,2,3; 
1Department of Internal Medicine, Seoul National University Bundang Hospital, Seongnam, Korea, Republic of, 2Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul, Korea, Republic of, 3Biomedical Research Institutue, Seoul National University Bundang Hospital, Seongnam, Gyeonggi-do, Korea, Republic of, 4Department of Pediatrics, 
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea, Republic of.

Introduction: Keratinocytes have an important role in the pathogenesis of atopic dermatitis (AD) through the production of numerous inflammatory signals and innate immune 
responses of the skin. We hypothesized that rhinovirus could induce pro-inflammatory cytokine, chemokine and cytokines which may drive Th2 immune response from human 
keratinocyte. We evaluated mRNA expression of cytokines from human keratinocytes infected by human rhinovirus (HRV) 16 and 1B.
Materials and Methods: Established lines of human immortalized keratinocytes (HaCaT cell line) were infected with HRV 16 and 1B at a multiplicity of infection (MOI) of 1 or 2. mRNA 
expressions of TSLP, RANTES, TNF-α, IFN-β, IL-8, IL-25 and IL-33 were analyzed using real time quantitative polymerase chain reaction(RT-qPCR) at 6, 16, and 24 hours after HRV16 
infection and 6, 16, 24 and 48 hours after HRV 1B infection.
Results: mRNA expressions of IL-25, IL-33, TSLP, TNF-α and IFN-β by HRV 16 and 1B, RANTES by HRV 16, and IL-8 by HRV 1B were higher than those in non-infected control cells. 
mRNA expressions of IL-8 by HRV 16 and RANTES by HRV 1B also showed increased trends. Meaningful mRNA expression patterns of IL-25, RANTES, TNF-α and IFN-β occurred 
earlier in stimulated HRV 16 than in HRV 1B.
Conclusions: This study suggests that rhinovirus may play a role in modulating the Th2 mediated inflammation in human keratinocytes.

P.C.23.20
Mucosal Immune response in young soccer players during a regular in-season training week

L. G. Minuzzi, L. M. Rama, A. B. Teixeira, R. F. Lopes; 
University of Coimbra, Coimbra, Portugal.

The association between training load and immune suppression is not fully understood. Although the consensus is that light exercise can improve immune defense, whilst strenuous 
exercise can be depressor, increasing the susceptibility to upper respiratory symptoms (URS) occurrence. The aim of this research was to investigate the response of some mucosal 
immune biomarkers, which acts as the first line of defense to URS, during regular youth soccer in season week. Three young soccer teams belonging to the same club of Portuguese 
national youth level took part of the study: under 15 years (U-15), under 17 years (U-17) and under 19 years (U-19). The session training load (duration and RPE) and occurrence of 
upper respiratory symptoms episodes (WURSS-21) during the study period was controlled. All teams showed a decrease in the immune response at the end of the week. Additionally 
lower values of salivary IgA and salivary IgA secretion rate were observed in the athletes which reported more than 3 URS symptoms (27.8% of U-19, 20% of U-17 and 28.6% of U- 15) 
when compared to the asymptomatic ones. We could conclude that the accumulated physical stress could impair the immune response at the end of the week, nearby (just before) 
the weekly match day.
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P.C.23.21
Development and analytical validation of a flexible multiplexing platform for cytokine assays

P. Liu, Q. Ning, S. Rangwala, C. Shelburne, L. Kobayashi, C. Lu, D. Stewart, M. Tsionsky, T. Plisova, E. N. Glezer, P. Oberoi, J. N. Wohlstadter; 
Meso Scale Discovery (MSD®), Rockville, MD, United States.

Introduction: Multiplex assays have significant advantages in being able to reduce time and sample volumes; however, multiplexing offers additional challenges, which include 
developing multiple assays that can be run with the same protocol, reagents, and sample dilution. Furthermore, transferring reagents that work in one assay format to another 
without compromising assay performance and the integrity of sample measurement is difficult. The U-PLEX platform enables flexible multiplexing of immunoassays using MSD’s 
MULTI-ARRAY® technology.
Materials and Methods: Antibodies used in the V-PLEX® kits were transferred to the U-PLEX platform by biotinylating the capture antibodies. The assays represented a variety of 
analyte classes (chemokine, interleukin, interferon), antibody types (monoclonal, polyclonal), and analytical properties (sensitivity, dynamic range, concentration-response slope). 
During development, antibody concentration, biotin and MSD SULFO-TAG™ label ratios, and calibrator concentrations were evaluated and optimized.
Results: Assays were readily transferred to the U-PLEX platform with calibration curves showing expected signals, sensitivity, precision, and accuracy. Controls for the assays show CVs 
of <10% within runs. Sensitivities were below 1 pg/mL for many assays. All assays used the same assay diluents. Non-specific binding between assays was shown to be typically <0.1%. 
We measured 40 human serum and 40 EDTA plasma samples and demonstrated good correlation with V-PLEX assays (r2 > 0.9; slopes 0.8 - 1.2).
Conclusions: The utility and convenience of the U-PLEX platform was demonstrated by easily transferring over 40 human cytokine assays onto the platform without compromising 
performance. When multiplexed, these assays can be used to make biological measurements on human matrices.

P.C.24 microRNAs and Epigenetics

P.C.24.01
Liquid biopsies as tool for prognostic/predictive biomarker discovery in Breast Cancer patients

S. P. Fortis1, L. Mahaira1, N. Anastasopoulos1, C. Haritos1, M. Sofopoulos2, E. Iliopoulou1, I. Kalogeropoulou1, S. A. Perez1, C. N. Baxevanis1; 
1Cancer Immunology and Immunotherapy Center, Saint Savas Cancer Hospital, Athens, Greece, 2Saint Savas Cancer Hospital, Pathology Department, Athens, Greece.

Introduction: There is now increasing evidence suggesting that it is possible to ameliorate conventional therapies by stimulating the anticancer endogenous immune response (AEIR). 
Therefore, it would be interesting to evaluate expression levels and predictive capacity of immune markers in clinical cohorts as a basis for future combined therapeutic approaches. 
The aim of this study is to investigate the possible correlation of immune-related signatures, as an expression of AEIR, in patients’ blood with their disease state. The rationale is to 
include markers that are currently under evaluation. A plethora of studies, during the last years, have pointed out several families of molecules which have the potential to serve as 
valuable prognostic/predictive biomarkers in cancer, among them are circulating miRNAs and serum chemokines/cytokines.
Materials and methods: Peripheral blood from women diagnosed with invasive carcinoma, without neoadjuvant therapy, was obtained one day before surgery. By applying Luminex 
Technology and RT-PCR, we measured serum levels of a series of cytokines/chemokines and circulating miRNAs.
Results: Systemic cytokine/ chemokine (e.g. TGF-β1, IFN-g, Rantes) and circulating miRNAs (e.g. miR-21, miR-146, miR-181) levels have been quantified. Correlations were performed 
intermolecularly and with established clinicopathological parameters such as HER2/neu status, staging and hormone receptor status.
Conclusions: It is important to identify a panel of molecules strongly correlated, which will serve as a multiparameter and functional signature to monitor disease progression. Our 
data suggest that the immune-related signature identified herein could eventually become an additional parameter for prognosis and chemotherapy response prediction.

P.C.24.02
Reduced expression of let-7a in bronchial biopsies of severe asthmatics

M. Rijavec, P. Korošec, M. Žavbi, I. Kern, M. Marc Malovrh; 
University Clinic of Respiratory and Allergic Diseases Golnik, Golnik, Slovenia.

Asthma is a chronic inflammatory airway disease, characterized by airway hiperreactivity, airway obstruction, mucus hypersecretion, and different rates of remodelling. It is one of 
the most common chronic diseases, affecting more than 300 million people worldwide. A majority of patients achieve good symptom control and minimal exacerbation using regular 
controller therapy; however, up to 10% of patients of patients classified as severe asthmatics can-not be adequately controlled despite the use of all currently available therapeutic 
approaches. Previous studies have revealed the potential important role of miRNAs in the regulation of variety of inflammatory processes, including asthma.
Expression of selected miRNAs, specifically let-7a, miR-21 and miR-223, that were shown to have important roles in asthma pathogenesis, either directly or indirectly repressing the 
translation of crucial factors, were analysed in bronchial biopsies of 24 asthmatics, 12 mild and 12 severe, and 10 controls with no chronic disease.
We found significantly reduced expression of let-7a in bronchial biopsies from patients with severe asthma in comparison to patients with mild asthma as well as to the non-asthmatic 
controls. On the other hand, no significant differences in miR-21 and mir-223 expression were found between different groups analysed.
Reduced let-7a levels in bronchial biopsies of patients with severe, therapy resistant asthma, could not only be used as a potential biomarker to discriminate between different asthma 
phenotypes, but also might be a target for modulation of treatment at the inflammatory site for a group of patients that are most affected and still lack the efficient treatment.

P.C.24.03
MicroRNAs calibrate the immune response in Mycobacterium tuberculosis infection

J. Basu; 
Bose Institute, Department of Chemistry, Kolkata, India.

The role of post-transcriptional regulatory mechanisms in calibrating the immune response of macrophages infected with Mycobacterium tuberculosis (Mtb), remains poorly 
understood. We have performed global miRNA and transcriptome profiling to build an miRNA - mRNA network in Mtb- infected macrophages. The downregulated let-7 miRNAs 
appeared as highly connected nodes of the miRNA-mRNA network. We demonstrate that A20 (TNFAIP3), a negative regulator of NF- κ B signaling is a target of let- 7f. We observed 
augmented release of TNF-α, IL-1beta, CCL2, CXCL1, and NO in Mtb-infected A20 knockout macrophages in the absence of A20. During infection, downregulation of let -7f led to 
concomitant rise in A20, likely tuning down inflammatory mediators. Transfection with a let -7f mimic, led to increased cytokine release after infection. This effect was attenuated 
when A20 was overexpressed, confirming that the effects of let-7f on cytokine release are exerted through its ability to downregulate A20. The early decrease in let-7f following 
infection, appeared to offer an advantage to the pathogen as assessed by its survival in macrophages in the absence or presence of let-7f mimic. Analysis of miRNA expression in 
tissues of Mtb-infected mice, suggested that let-7f is downregulated in the lungs and spleen of infected mice, 12 weeks post-infection with concomitant upregulation of A20. Human 
monocyte-derived macrophages also showed downregulation in expression of the let-7 family. These results encourage further investigation into the promise of miRNA mimics or 
antagonists in adjunctive therapy of tuberculosis.
 
P.C.24.04
MicroRNA-200b represses TGF-β1 induced epithelial-mesenchymal transition in immortalized primary human epithelial cells (BEAS-2B)

S. S. Ladak, C. Ward, S. Ali; 
Newcastle University, Newcastle Upon Tyne, United Kingdom.

Introduction: MicroRNAs (miRNAs) are small non-coding RNAs that function as endogenous gene regulators. They may initiate a process called epithelial-mesenchymal transition 
(EMT) that leads to aberrant extracellular matrix remodelling and is implicated in a number of airway diseases. Dysregulation of miRNAs has been indicated in chronic obstructive 
pulmonary disorder, the third most common cause of mortality in adults.
Materials and methods: NanoString platform was used to assay the differential expression of miRNAs at 1, 4 and 24 hrs following TGF-β1 treatment of BEAS-2B cells and control 
(n=2). Quantitative real time PCR (qRT-PCR) validated the expression profile of miR-200b. MiR-200b mimic transfection was performed to study expression of EMT markers at mRNA 
and protein level using qRT-PCR, western-blot and immunofluorescence respectively. MiRNA targets were identified and validated using multiple computational tools and qRT-PCR 
respectively.Results: nCounter assay allowed identification of novel miRNAs including miR-200 family. MiR-200b mimic transfection (24 hrs) followed by TGF-β1 treatment (48 hrs) 
demonstrated a 2-fold increase in E-Cadherin and a 10-fold decrease in Fibronectin. Protein studies suggested a significant increase (p<0.001) in E-Cadherin and Cytokeratin-19 and 
significant decrease in Fibronectin (p<0.01). The most prominent targets of miR-200b identified were RHOA, SMURF2, ZNF532 and ZEB2. A significant decrease (p<0.0001) was 
observed in ZNF352 and ZEB2 post TGF-β1 treatment in miR-200b transfected cells.Conclusion: Overexpression of miR-200b suppressed TGF-β1 induced EMT by maintaining the 
epithelial framework of BEAS-2B cells. These results provide new insights into miR-200b regulation in fibrosis and may provide basis for therapeutic application in lung injury.
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P.C.24.05
Intercellular transfer of microRNA between regulatory T cells and dendritic cells: a possible mechanism of regulation of dendritic cell function

L. A. Smyth1, S. Tung1, M. Letizia1, D. Boardman1, L. Dioni2, V. Bollati2, R. Lechler1, G. Lombardi1; 
1King’s College London, London, United Kingdom, 2Università degli Studi di Milano, Milan, Italy.

Introduction: Regulatory T cells (Tregs) are a subpopulation of CD4+ T cells that suppress immune cells, including effector T cells (Teffs) and antigen presenting cells such as dendritic 
cells (DCs). Tregs employ numerous mechanisms to suppress the function of target cells. One such mechanism, which we recently described, is via the production of secreted 
membrane vesicles, called exosomes. Exosomes isolated from activated Tregs have regulatory function attributed in part to the expression of the ecto-5-nucleotide enzyme, CD73. 
Recent it was demonstrated that microRNAs (miRNA) are intercellularly transferred via Tregs exosomes to Teffs, leading to gene regulation. Given that DCs are targets of Tregs, we 
tested the possibility that Tregs regulate DC function via exosomes containing miRNA.
Methods and Results: A miRNA array was conducted on Tregs and DCs and several miRNA specific for Treg were identified, including some previously shown to affect dendritic cell 
function such as miRNA-150. Interestingly, following co-culture of Tregs and DCs, expression of miRNA-150 increased in DCs, which correlated with an altered DC function. To confirm 
that this outcome was mediated via the acquisition of exosomes released by Tregs, miRNA expression in Treg exosomes was evaluated using a QuantStudio 12K Flex Real time PCR 
system. Several miRNA, including miRNA-150 were identified as being highly expressed in Treg exosomes. Transfer of this miRNA to DCs via Treg exosomes was confirmed in vitro.
Conclusion: Our data suggests that intercellular transfer of miRNA via exosomes may be a novel mechanism by which Tregs regulate DC function.

P.C.24.06
Targeting microRNAs in plasmatocytoid DCs to predict and cease systemic sclerosis development

M. Rossato1, E. Chouri1, M. Cossu1, K. Nikitopoulou1, J. Drylewicz1, L. van Bon1, R. Wichers1, C. Bekker1, J. A. Borghans1, L. Beretta2, T. R. Radstake1; 
1UMC Utrecht, Utrecht, Netherlands, 2Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico di Milano, Milan, Italy.

Systemic sclerosis (SSc) is a severe autoimmune disorder characterized by uncontrollable fibrosis of the skin and internal organs, vascular dysfunction and immune dysregulation. 
Compelling evidences suggest the involvement of plasmatocytoid dendritic cells (pDCs) in SSc pathogenesis, as they infiltrate the fibrotic skin of patients and produce high levels 
of cytokines, like type-I-Interferons and CXCL4, found overexpressed in SSc. Given that the diagnosis of SSc is difficult at early stages and the fibrosis in definite-SSc patients is 
irreversible, there is the urgent need to identify early biomarkers and novel therapeutic targets for SSc. At this aim, microRNA profiling was analyzed on pDCs from healthy controls 
as compared to definite-SSc and non-fibrotic pre-SSc patients presenting early symptoms of SSc, like Raynaud phenomenon and SSc-specific autoantibodies or altered capillaroscopy 
pattern. 42 miRNAs were identified differentially expressed in at least one group as compared to healthy pDCs. Among them, 5 were increased in early-SSc patients, indicating that 
they might influence pDC behavior at early-SSc stages, while other 3 were commonly up-regulated in both early- and definite-SSc, suggesting their possible involvement in the 
maintenance of aberrant pDC phenotype during the disease development. Interestingly, specific microRNAs were correlated with disease activity and SSc-specific clinical features, 
like autoantibodies, capillaroscopy pattern and digital ulcers, suggesting their potential involvement in the progression of SSc. Altogether, these findings indicate that microRNAs 
could provide new useful biomarkers for SSc development and potential therapeutic targets to redirect the altered behavior of SSc-pDC.

P.C.24.07
Optimizing the purification and analysis of miRNAs and mRNAs from RIP in primary human neutrophils

S. Ghasemi, M. Castellucci, S. Gasperini, B. Mariotti, N. Tamassia, F. Bazzoni; 
Department of Pathology and Diagnostics, Division of General Pathology, University of Verona, Verona, Italy.

Introduction: MicroRNA functional role in the inflammatory responses of human neutrophils is still poorly investigated. In fact, neutrophils are extremely difficult to work 
with, given their short half-life, high protease and nuclease content and tiny amount of mRNA. The aim of this work is to optimize, in human neutrophils, the ribonucleoprotein 
immunoprecipitation (RIP) assay, which enables identification of miRNAs/mRNAs simultaneously recruited to the RISC complex in vivo.
Materials and Methods: Human neutrophils (99.8% pure) were cultured in the presence or absence of LPS (100 ng/ml) for 8h. Cells, fixed or not with 1% formaldehyde, were lysed 
in polysome lysis buffer (PLB) or RIPA buffer, or subjected to nitrogen cavitation. The integrity of the Ago2 protein and the detection of miRNAs and mRNAs were simultaneously 
analyzed in the different lysates. Accordingly, RIP assays were performed and analyzed for miRNAs and mRNAs enrichment.
Results: Lysing neutrophils, fixed or not, by PLB or RIPA buffer results in a significant degree of Ago2 and RNA degradation, as identified by Western blot and Agilent bioanalyzer. 
Conversely, N2 cavitation preserves Ago2 from degradation. RISC-associated mRNAs were detected using primer pairs flanking the miRNA seed region target, regardless the low level 
of RNA degradation observed in cavitates. miR-9 and NFKB1 mRNA enrichment in RIP were successfully detected.
Conclusions: By coupling N2 cavitation and Ago2-IP, we optimized a novel protocol to perform RIP assay in human neutrophils. This new strategy will be useful for a large-scale 
characterization of miRNA functions in human neutrophils under resting and activated conditions.

P.C.24.08
Progressing sarcoidosis is associated with altered miRNA profile in bronchoalveolar (BAL) cells obtained from sarcoidosis patients

T. Dyskova1, R. Fillerova1, T. Novosad2, S. B. Tiscordio2, M. Zurkova3, V. Kolek3, E. Kriegova1; 
1Dept. of Immunology, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic, 2Dept. of Computer Science, VSB - Technical University, Ostrava, Czech Republic, 
3Dept. of Respiratory Diseases, Faculty of Medicine and Dentistry, Palacky University, Olomouc, Czech Republic.

MicroRNAs (miRNAs) are small non-coding RNAs regulating gene expression, mainly by inducing mRNA degradation. Aberrantly expressed miRNAs were reported in lung tissue and 
peripheral blood cells obtained from sarcoidosis patients. To date, limited information exists about the miRNA profile in bronchoalveolar lavage (BAL) cells and their mRNA targets in 
sarcoidosis.
We aimed to investigate expression of 25 candidate miRNAs (miR-125, -126, -146a, -148a, -150, -155, -186, -199a, -202, -204, -206, -212, -21, -214, -222, -223, -24, -25, -302c, -381, 
-424, -503, -885-5p, let-7c, let-7d) in unseparated BAL cells obtained from 77 sarcoidosis patients and 14 control subjects using quantitative RT-PCR. miRNA expression profiles were 
compared between patients with remitting and progressing sarcoidosis after 2-yrs follow-up. Various computer algorithms combined with database searches were used to predict 
potential miRNA target molecules/pathways.
Down-regulated miR-202 and miR-204 and up-regulated miR-146a and miR-150 expression was detected in sarcoidosis patients comparing to controls. These deregulated miRNAs 
were predicted to target TGFβ and related WNT pathways. When comparing progressing to remitting sarcoidosis, higher number of miR-204, miR-155, and let-7c transcripts was 
detected in patients with progressing sarcoidosis; these up-regulated miRNAs were identified to target JAK/STAT signalling pathway and the interaction between cytokines and 
cytokine receptors involved in processes leading to disease progression.
Deregulated miRNAs (miR-202, miR-204, miR-146a, miR-150) in sarcoidosis were predicted to target TGFβ and WNT signalling and those miRNAs up-regulated (miR-204, miR-155, 
let-7c) in progressing disease were predicted to target JAK/STAT signalling and cytokine-cytokine receptor interactions.
Grant support: IGA MZ CR NT/11117-6, IGA LF_UP_2015_009.

P.C.24.09
DNA methylation dynamics regulating mast cells in health and disease

L. Cristina1,2, S. Montagner1,2, S. Monticelli1; 
1Institue for Research in Biomedicine, Università della Svizzera italiana, Bellinzona, Switzerland, 2Graduate School for Cellular and Biomedical Sciences, University of Bern, Switzerland.

Cytosine methylation (5mC) in the genomic DNA (gDNA) is an epigenetic modification associated with regulation of gene expression. DNA methyltransferases enzymes (DNMTs) are 
responsible for 5mC deposition, whereas TET enzymes oxidize 5mC to 5-hydroxylmethylcytosine (5hmC). While the role of 5hmC in regulating gene transcription is still not completely 
understood, altered 5mC landscape as well as mutations in both DNMT3a and TET2 enzymes are implicated in the pathogenesis of myeloproliferative neoplasms. We investigated the 
role of 5mC and 5hmC in patients with systemic mastocytosis (SM), a rare disorder characterized by an abnormal accumulation of mast cells (MCs) in different tissues. Measurements 
of 5hmC in the gDNA of SM patients showed a significant reduction compared to healthy controls. Such reduction was not due to catalytic mutations in TET2 but rather to a 
significant drop in 5mC in these same patients. Moreover, we found that low levels of 5hmC did not correlate with MC burden but rather with cell proliferation. To further investigate 
the role of 5mC in MC biology we are currently evaluating the effect of Dnmt3a depletion in primary murine MCs. Moreover, since inactivating mutations in TET2 and DNMT3a are 
frequently found in patients with a variety of myeloproliferative disorders, including SM, we are also analyzing the effect of catalytic mutations in DNMT and TET enzymes on MC 
differentiation and function. So far, our work provided preliminary results on a role of both 5hmC and 5mC in MCs, highlighted by the altered methylation patterns that we identified 
in patients with SM.
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P.C.24.10
The histone deacetylase HDAC1 expression in human periodontitis - preliminary results

A. C. Morandini1, E. J. Franco2, E. S. Ramos-Junior3, A. A. Pedra1, F. B. Andrade4, C. F. Santos1; 
1University of São Paulo - Department of Biological Sciences, Bauru School of Dentistry, Bauru, Brazil, 2Catholic University of Brasília - Department of Periodontology, School of Dentistry, 
Brasília, Brazil, 3University of São Paulo - Department of Physics and Chemistry, School of Pharmaceutical Sciences of Ribeirão Preto, Ribeirão Preto, Brazil, 4University of São Paulo - 
Department of Endodontics, Bauru School of Dentistry, Bauru, Brazil.

Introduction: Fibroblasts are now seen as active components of the immune response because these cells are able to mediate the production of cytokines during inflammation. 
Among the molecular mechanisms that can regulate gene expression are epigenetic processes, which can be mediated by histone deacetylases (HDACs). However, little is known 
about the specific role of HDAC1 in the regulation of inflammatory response by gingival fibroblasts and in periodontal infection. Here, we investigated the expression profile of HDAC1 
in patients with and without chronic periodontitis, as well as the impact of conventional periodontal treatment in HDAC1 expression. We also explored HDAC1 expression in human 
gingival fibroblasts (HGF) infected with Porphyromonas gingivalis, a well-known periodontopathogen.
Material and Methods: Primary HGF from healthy donors were challenged with P. gingivalis for 6 h or 24 h and subsequently evaluated for HDAC1 mRNA (RT-qPCR) and protein 
expression (Western blot and immunofluorescence). Also, human gingival tissues from periodontitis patients before and after conventional periodontal treatment were compared 
regarding HDAC1 mRNA.
Results: We found lower levels of HDAC1 in chronic periodontitis patients when compared with controls, which were maintained after conventional periodontal treatment. P.gingivalis 
infection increased HDAC1 protein expression after 6 h, which was decreased after 24 h. Immunofluorescence staining also revealed HDAC1 reduction during P. gingivalis infection.
Conclusion: These findings are consistent with a potential role for epigenetic regulation of HDAC1 in human periodontal disease. Also, P. gingivalis was able to downregulate HDAC1 in 
HGF. Ongoing studies will better clarify the role of HDAC1 in P.gingivalis infection.

P.C.24.11
Enhanced H3K27 acetylation by HDAC8 inhibition prevents anthrax lethal toxin-induced immune suppression in macrophages

S. KIM, S. Ha; 
University of Western Ontario, London, ON, Canada.

Many pathogenic microbes often release toxins that subvert the host immune responses to render the environment suitable for their survival and proliferation. Anthrax lethal toxin 
(LeTx) is one of the most notorious toxins causing immune paralysis through cleaving and inactivating the mitogen-activated protein kinase (MAPK) kinases (MEKs). Inactivation of 
MEKs suppresses expression of various inflammatory cytokines such as IL-1β and TNF-α in macrophages. Here, we show that the chemical histone deacetylase 8 (HDAC8)-specific 
inhibitor PCI-34051 or small interference (si) RNAs targeting HDAC8 rendered macrophages resistant to LeTx-induced inhibition of IL-1β and TNF-α production induced by LPS. 
Inhibition of HDAC8 by PCI-34051 or siRNAs led to hyper-acetylation of histone H3 lysine 27 (H3K27Ac), and restored LPS responses in expressing pro-IL-1β enhancer-derived RNAs 
and mRNAs in LeTx-exposed cells. Furthermore, over-expression of HDAC8 specifically reduced the levels of H3K27Ac and immunoprecipitated HDAC8 selectively deacetylated 
H3K27Ac in vitro. These results for the first time show that HDAC8 inhibition prevented immune suppression induced by LeTx, likely through activating H3K27Ac-derived enhancer 
function. Targeting HDAC8 could be a therapeutic strategy in enhancing immune responses in anthrax.

P.C.24.12
Epigenetic regulation of cytokine production in endotoxin tolerance

C. Reschke1, C. Walter2, P. Hansen3,4, D. M. Ibrahim3,5, J. Fischer6, J. Hecht3,5, H. Volk1, G. Grütz1; 
1Charite - Institute for Medical Immunology, Berlin, Germany, 2Institute of Medical Informatics, Medical Faculty of the WWU Münster, Münster, Germany, 3Berlin-Brandenburg Center for 
Regenerative Therapies (BCRT), Berlin, Germany, 4Charité - Institute for Medical and Human Genetics, Berlin, Germany, 5Max Planck Institute for Molecular Genetics, Berlin, Germany, 
6Institute of Molecular Tumor Biology, Medical Faculty of the WWU Münster, Münster, Germany.

The phenomenon by which monocytes and other immune cells render tolerant after repetitive exposure to LPS is known as endotoxin tolerance. This tolerance induction has a high 
clinical impact in sepsis patients where a systemic tolerization of the immune system to invading pathogens and their components makes the patients more susceptible to secondary 
infections.
Using an in vitro endotoxin tolerance model with human monocytes, we analyzed how LPS stimulation altered the epigenetic makeup of the cells. First focusing on histone 
modifications indicating transcriptionally active genes, our results demonstrated that the proinflammatory gene TNF showed a reduction in positive histone marks in tolerant 
monocytes, which was accompanied by reduced gene expression. However, genes like IL6 and IL1β showed an increase in positive histone modifications while their gene expressions 
were contradictory reduced. This indicates that epigenetic changes differentially modify proinflammatory genes and that other mechanisms beside histone marks play a central role 
in tolerance induction. For instance, signaling analyses indicated that IL6 and IL1β were more susceptible to signaling strength than TNF.
Finally, ChIP assays with combined next-generation sequencing to determine global epigenetic changes in positive and negative histone marks clearly showed a dramatic shift from 
active histone modifications in naïve monocytes to repressive ones in tolerant cells. Moreover, focusing on particular histone clusters indicated an involvement of several zink finger 
proteins. Their role in endotoxin tolerance needs to be further validated by RNA expression data.
Hence, our study will contribute to a better molecular understanding of epigenetic modifications in endotoxin tolerance.

P.C.24.13
The methyltransferase Setdb2 mediates virus-induced susceptibility to bacterial superinfection

C. Schliehe1, E. K. Flynn2,3, B. Vilagos1, U. Richson1, S. Swaminathan4, B. Bosnjak5, L. Bauer1, R. K. Kandasamy1, L. J. Kosack1, I. M. Griesshammer1, F. Schmitz4, V. Litvak6, J. Sissons4, A. 
Lercher1, A. Bhattacharya1, K. Khamina1, A. L. Trivett2, L. Tessarollo2, I. Mesteri7, A. Hladik1,8, D. Merkler9,10, S. Kubicek1, S. Knapp1,8, M. M. Epstein5, D. E. Symer2, A. Aderem4, A. Bergthaler1; 
1CeMM - Research Center for Molecular Medicine of the Austrian Academy of Sciences, Vienna, Austria, 2Center for Cancer Research, National Cancer Institute, Frederick, MD, United 
States, 3GeneDx, Gaithersburg, MD, United States, 4Seattle Biomedical Research Institute, Seattle, WA, United States, 5Department of Dermatology, DIAID, Experimental Allergy, Medical 
University of Vienna, Vienna, Austria, 6University of Massachusetts, Worcester, MA, United States, 7Department of Pathology, Medical University of Vienna, Vienna, Austria, 8Department of 
Medicine 1, Medical University of Vienna,, Vienna, Austria, 9Department of Pathology and Immunology, Division of Clinical Pathology, University & University Hospital of Geneva, Geneva, 
Switzerland, 10Department of Neuropathology, Georg-August-University Goettingen, Goettingen, Germany.

Immune responses are tightly regulated to ensure efficient pathogen clearance while avoiding tissue damage. Here we report that Setdb2 was the only protein lysine 
methyltransferase induced during infection with influenza virus. Setdb2 expression depended on signaling via type I interferons, and Setdb2 repressed expression of the gene 
encoding the neutrophil attractant CXCL1 and other genes that are targets of the transcription factor NF-kB. This coincided with occupancy by Setdb2 at the Cxcl1 promoter, which in 
the absence of Setdb2 displayed diminished trimethylation of histone H3 Lys9 (H3K9me3). Mice with a hypomorphic gene-trap construct of Setdb2 exhibited increased infiltration of 
neutrophils during sterile lung inflammation and were less sensitive to bacterial superinfection after infection with influenza virus. This suggested that a Setdb2-mediated regulatory 
crosstalk between the type I interferons and NF-kB pathways represents an important mechanism for virus-induced susceptibility to bacterial superinfection.
Supported by the German Academic Exchange Service (C.S.), Intramural Research Program of the National Cancer Institute, Center for Cancer Research, of the US National Institutes 
of Health (E.K.F., A.L.T., L.T. and D.E.S.), the European Molecular Biology Organization (ALTF 48-2008 to A.Be.; and ALTF 314-2012 to R.K.K.), the Austrian Academy of Sciences 
(A.Bh.), the Swiss National Science Foundation (PP00P3_152928 to D.M.), the Klaus-Tschira Foundation (D.M.), the Gebert-Rüf Foundation (D.M.), the Ohio State University 
Comprehensive Cancer Center (D.E.S.), the US National Institutes of Health (R01AI032972, R01AI025032 and U19AI100627 to A.A.), the Swiss Foundation for Medical-Biological 
Stipends (A.Be.), the Austrian Academy of Sciences (A.Be.) and the Austrian Science Fund (P-25360 to A.Be.).

P.C.24.14
Identification and characterization of long noncoding RNAs in primary human monocytes and neutrophils

B. Mariotti1, F. Bianchetto1, N. Tamassia1, M. Rossato2, M. Castellucci1, R. Ostuni3, M. A. Cassatella1, F. Bazzoni1; 
1Department of Pathology and Diagnostic, Division of General Pathology, University of Verona, Verona, Italy, 2Department of Rheumatology and Clinical Immunology, UMC, Utrecht, 
Netherlands, 3Department of Experimental Oncology, IEO, Milan, Italy.

Introduction: The long-ncRNAs (lncRNAs) exert an important role in several biological functions by regulating gene expression at the epigenetic, transcriptional and 
posttranscriptional levels. The role of lncRNAs has been well documented in cancer, and more recently, in the immune response as well. Our study aims to characterize the lncRNA 
transcriptome of resting and LPS-activated neutrophils and monocytes and to describe the role of lncRNAs in regulating neutrophil and monocyte functions.
Methods: We investigated lncRNAs in human CD14+ monocytes and neutrophils cultured in presence or absence of LPS for 4h by next-generation sequencing-based RNA-sequencing 
analysis. Data were aligned on reference genome using TopHat and differential gene expression analysis was performed using DESeq2.
Results: Our analysis showed that a total of 5061 lncRNAs are constitutively expressed in resting cells, among which 292 lncRNAs are selectively expressed in neutrophils and 489 
lncRNAs are monocyte-specific. LPS stimulation modulates the expression of 2557 lncRNAs, among which 188 lncRNAs were de novo expressed in neutrophils and 440 in monocytes. 
Finally, we look whether protein-coding genes adjacent to LPS-modulated lncRNAs were involved in key cell functions by analysing them for GO Terms Enrichment. This analysis 
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shows a strong enrichment of GO terms related to inflammation and immune cell activation.
Conclusion: Our work highlights that lncRNAs not only are expressed in neutrophils and monocytes but their expression is also modulated or de novo induced by LPS activation. 
Furthermore GO term enrichment analysis indicates a possible role for these lncRNAs in the regulation of immune response.

P.C.24.15
Genome-wide patterns of PU.1 and H3K4me1 localization in human neutrophils and monocytes

F. Bianchetto1, N. Tamassia1, M. Zimmermann1, G. Natoli2, M. A. Cassatella1; 
1Department of Pathology and Diagnostics, Division of General Pathology, University of Verona, Verona, Italy, 2Department of Experimental Oncology, European Institute of Oncology (IEO), 
Milan, Italy.

Introduction: PU.1 is a transcription factor important for the differentiation of myeloid cells, including monocytes and neutrophils. While in the monocytic lineage it is known that PU.1 
initiates nucleosome remodelling followed by histone modification depositions at a large number of genomic regions, in granulocytic lineage this function has never been addressed.
Materials and Methods: Whole genome deposition of histone H3 lysine 4 monomethylation (H3K4me1), an enhancer mark, as well as of the transcription factor PU.1, were 
investigated on highly pure human neutrophils and CD14+-monocytes by chromatin immunoprecipitation assay followed by high-throughput sequencing. Transcriptome analysis of 
the same cell-types were performed by microarray experiments.
Results: The numbers of PU.1-bound genomic sites were 63,461 in neutrophils and 49,041 in monocytes, whereas the H3K4me1 peaks were 54,269 in neutrophils and 63,661 in 
monocytes. Analysis of the genomic distribution of the H3K4me1 along a definite region of approximately 3,000 bp from the centre of enhancer-distal PU.1 peaks showed a typical 
bimodal distribution. In addition, we found that PU.1 recruitment at cell-specific enhancer sites strictly correlates with distal cell-specific H3K4me1 also in human neutrophils. By 
integrating the transcriptomic and epigenetic signatures, we observed stringent correlation between cell-specific transcript expression and H3K4me1 and PU.1 deposition at specific 
enhancer regions of related genes.
Conclusions: Together, these findings suggest that histone modifications and PU.1 recruitment at cell-specific genomic regions are likely responsible for the peculiar biological 
differences between neutrophils and monocytes.

P.C.24.16
Dectin-1 is critical for miR155 up regulation in murine macrophages invaded by Candida albicans hyphae

D. P. Agustinho1, M. Oliveira1, A. H. Tavares1, L. Derengowski1, V. Stolz2, M. R. Mortari1, K. Kuchler2, I. Silva-Pereira1; 
1University of Brasilia, Brasilia, Brazil, 2Max F. Perutz Laboratories, Vienna, Austria.

The commensal fungal pathogen Candida albicans can cause lethal systemic infections in immunocompromised patients. One of the main mechanisms of host immune evasion and 
virulence is the switch to hyphal growth morphologies. Micro RNAs (miRNAs) are considered an essential part of the immune response to a wide variety of pathogens, generally 
regulating the intensity of this response. miRNAs bind to specific sequences of target mRNAs, thus silencing these targets through mRNA degradation or translational repression. 
To study the impact of C. albicans cell morphology upon the host miRNA expression, we investigated the expression of nine different immune response-related miRNAs in primary 
murine bone marrow-derived macrophages (BMDMs) exposed to either yeasts or hyphal forms of Candida albicans. Here, we show that the different growth morphologies induce 
distinct miRNA expression patterns in BMDMs. Moreover, our data show that hyphal induction of miR155 in BMDMs is tightly regulated at the transcriptional level during early stages 
of host-pathogen interaction. Interestingly, our data suggest that the C-Type lectin receptor Dectin-1 is a major PRR that orchestrates miR155 up regulation in a Syk-dependent 
manner. Our results suggest that PRR-mediating signaling events are key drivers of miRNA-mediated gene regulation during fungal pathogenesis.

P.C.24.17
MicroRNA-150 regulates the cytotoxicity of natural killers by targeting perforin-1

T. Kim1,2, N. Kim1, I. Choi1,2; 
1Korea Research Institute of Bioscience and Biotechnology (KRIBB), Daejeon, Korea, Republic of, 2Korea University of Science and Technology (UST), Daejeon, Korea, Republic of.

Perforin-1 is the predominant cytolytic protein secreted by natural killer cells. For a rapid immune response, resting NK cells contain high Prf1 mRNA concentrations while exhibiting 
minimal cytotoxicity due to a blockage of Prf1 protein synthesis, implying that an unknown post-transcriptional regulatory mechanism exists. We sought to determine that microRNA-
150 (miR-150) post-transcriptionally regulates Prf1 translation in both mouse and human NK cells at rest and at various time points after activation. To investigate the role of miR-150 
in NK cells, mouse NK cells with a targeted deletion of miR-150 (miR-150─/─ NK cells), primary human NK cells, and NK92 MI cells were utilized. NK cell cytotoxicity assays and western 
blotting proved that activated miR-150─/─ NK cells expressed upregulated Prf1, augmenting NK cell cytotoxicity. When immunodeficient mice were injected with miR-150─/─ NK cells, 
there was a significant reduction in tumor growth and metastasis of B16F10 melanoma. Here, we report that miR-150 binds to 3’ untranslated regions of mouse and human Prf1, 
post-transcriptionally downregulating its expression. Mouse wild-type NK cells displayed downregulated miR-150 expression in response to interleukin-15, which led to corresponding 
repression and induction of Prf1 during rest and after IL-15 activation, respectively. Therefore, our results indicated that miR-150 is a common post-transcriptional regulator for Prf1 
in mouse and human NK cells that represses NK cell lytic activity. Thus the therapeutic control of miR-150 in NK cells could enhance NK cell based immunotherapy against cancer, 
providing a better clinical outcome.

P.D.19 Vaccines for Infectious Diseases

P.D.19.01
A comprehensive analysis of LACK (Leishmania homologue of receptors for activated C kinase) in the context of Visceral Leishmaniasis

S. Sinha, S. Sundaram, A. Kumar; 
Centre for Biotechnology, University of Allahabad, Allahabad, India.

The Leishmania homologue of activated C kinase (LACK) a known T - cell epitope from soluble Leishmania antigens (SLA) that confers protection against Leishmania challenge. This 
antigen has been found to be highly conserved among Leishmania strains. LACK has been shown to be protective against L. donovani challenge. A comprehensive analysis of several 
LACK sequences was completed. The analysis shows a high level of conservation, lower variability and higher antigenicity in specific portions of the LACK protein. This information 
provides insights for the potential consideration of LACK as a putative candidate in the context of visceral Leishmaniasis vaccine target .

P.D.19.02
Development of a dual protective mucosal vaccine against botulism and influenza

M. Zeng, J. Li, D. Diaz-Arévalo, Y. Chen; 
Texas Tech University Health Sciences Center, El Paso, TX, United States.

Introduction: Botulinum neurotoxins (BoNTs) are the most poisonous substances known in nature and cause the life-threatening botulism. Currently, there is no FDA licensed 
botulism vaccine available for public use. Influenza is still an important problem for public health and current influenza vaccines are not optimal for protection against seasonal and 
potential pandemic influenza. Influenza virus is a negative, segmented RNA virus without DNA intermediate. This makes it safer as a vaccine delivery vector than most DNA viruses 
that have potential to integrate their genetic elements into host genomes. We hypothesize that a live-attenuated influenza virus expressing botulinum antigens can be developed to a 
dual use vaccine against both botulism and influenza.
Materials and Methods: Based on influenza virus H1N1 PR8, an engineered influenza viral vector with a 2A cleavage site on NA, was constructed. Using this vector, we generated a 
recombinant influenza virus, PR8/HC50-rbsd, expressing the receptor binding subdomain of the heavy chain C-terminal receptor binding domain (HC50-rbsd) from BoNT/A.
Results: We tested the growth characters of the recombinant PR8/HC50-rbsd virus in chicken eggs and Madin-Darby Canine Kidney epithelial cells (MDCK), and showed that it can be 
produced to a titer of 5×10E6 plaque forming units/ml in chicken eggs and MDCK cells. Subsequently, mice intranasally vaccinated with the PR8/HC50-rbsd virus conferred protection 
against challenge with lethal doses of active BoNT/A toxin and wild type H1N1 PR8 influenza virus.
Conclusions: Our results demonstrated the feasibility to develop a dual purpose nasal vaccine against both botulism and influenza.

P.D.19.03
Marginal role of phosphorylations on CMV tegument phosphoproteins

F. J. J. Rieder1, M. Kastner1, W. J. Britt2, K. Djinovic-Carugo3, C. Steininger1; 
1Medical University of Vienna, Clinic of Internal Medicine I, Department of Infectious Diseases and T, Vienna, Austria, 2Department of Pediatrics, Children’s Hospital, Birmingham, AL, United 
States, 3Department of Structural & Computational Biology, Max F. Perutz Laboratories, Vienna, Austria.

Human cytomegalovirus (CMV) is an important viral pathogen with worldwide distribution, causing congenital infection and seropositive rates ranging from 60 to over 90 percent. 
Individuals with a suppressed, impaired or yet undeveloped immune system are at serious risk of CMV associated disease and symptoms. The phosphorylation of proteins has 
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important regulatory functions and is tightly regulated. Important tegument proteins of the human cytomegalovirus have been shown to be phosphorylated and these phosphate 
modifications are thought to have a major impact on the protein mass. However, enzymatically functional cellular phosphatases are also enclosed in the tegument, and initiate a 
cell-wide hypophosphorylation state within minutes after viral entry. In addition, CMV induces an upregulation of these cellular phosphatases despite important cell cycle regulators 
which are the native targets of these phosphatases have been shown to be phosphorylated during viral infection. To examine the role of phosphate modifications on the protein mass 
and the host immune response, we performed phosphatase treatment with the recombinant and viral tegument proteins pp150 and pp65 and further evaluated the amount and 
position of phosphorylated residues by mass spectrometry. Immunoblotting showed only a minor impact of phosphate modification on the protein mass and suggested a marginal 
presence of phosphorylated residues, which we could confirm by use of mass spectrometry. Moreover, we found no significant impact of dephosphorylation on the immune response. 
In conclusion, our data suggest that the amount of phosphorylation on CMV tegument proteins is largely overestimated and plays only a minor role in the immune response.

P.D.19.04
DNA motif immunization

X. Wu; 
The University of Hong Kong, Hong Kong, Hong Kong.

Introduction: HIV-1 is highly mutated, which poses a serious problem to develop a prophylactic AIDS vaccine. To date, it remains elusive how to induce broadly reactive neutralizing 
antibodies against genetically divergent HIV-1 strains. In this study, we aim to invent a novel DNA motif immunization method to induce broadly neutralizing antibodies against GPG 
epitope which is located at the tip of V3 domain in more than 95% HIV strains.
Material and Methods: We constructed four group of plasmid in the vector of Pvax, PD1-p24-motif, PD1-ova-motif, CTLA4-p24 and PD1-p24 as control. Mice received 4 DNA 
immunizations by intramuscular injection plus electroporation given every 3 weeks at a dose of 100 ug per mouse. Two weeks after the final immunization, the mice were sacrificed, 
and splenocytes and sera were collected for immune response analysis. ELISA, Neutralization, Elispot and FACS were conducted to test the efficacy of such antigen in the responses 
of humoral immunity and cellular immunity.
Results: The plasmid containing GPG motif all could induce antibody specific for GPG comparing to the control of PD1-p24 group. In addition, the group of PD1-p24-motif could 
induce GPG-specific antibodies in mice that neutralized 100% HIV-1 strains of various subtypes tested with GPG motif in V3 region. Moreover, it could provide robust cellular immunity 
against gag protein of HIV.
Conclusions: our findings firstly completed proof of concept of DNA motif immunization. The PD1-p24-motif plasmid could be a potential candidate DNA vaccine against HIV 
infection with induction of broadly neutralizing antibodies and robust cellular immunity.

P.D.19.05
Restricted antibody response to Bordetella pertussis filamentous hemagglutinin induced by whole-cell and acellular pertussis vaccines

H. Asgarian-Omran1,2, M. Golara2, S. Abdolmaleki2, S. S. Navabi2, H. Alipour3, J. Khoshnoodi2, A. Hemmati4, S. Zarei4, M. Jeddi-Tehrani4, F. Shokri2,4; 
1Department of Immunology, School of Medicine, Mazandaran University of Medical Sciences,, Sari, Iran, Islamic Republic of, 2Department of Immunology, School of Public Health, Tehran 
University of Medical Sciences, Tehran, Iran, Tehran, Iran, Islamic Republic of, 3Department of Agronomy and Plant Breeding, Campus of Agriculture and Natural Resource, Tehran University, 
Karaj, Iran, Karaj, Iran, Islamic Republic of, 4Monoclonal Antibody Research Center, Avicenna Research Institute, ACECR, Tehran, Iran, Islamic Republic of.

Background: Filamentous hemagglutinin (FHA) is a principle virulence factor and an important immunogenic antigen of Bordetella pertussis and a major component of acellular 
pertussis vaccines. In the present study, we identified the immunodominant region of FHA that induces the major antibody response in human following vaccination with either 
cellular or acellular pertussis vaccine.
Methods: The antibody response to FHA was determined in two groups of healthy children and adults vaccinated with either whole-cell or acellular pertussis vaccine. To define the 
immunodominant regions of FHA, four overlapping recombinant fragments of FHA were expressed in E. coli and purified by affinity chromatography. An antigen- based enzyme-
linked immunosorbent assay (ELISA) was used to measure serum levels of anti-FHA antibody.
Results: In both groups of vaccinated individuals, the anti-FHA antibody response was mainly directed against epitopes located within a fragment of FHA spanning amino acid 
residues 1877-2250 of the mature FHA molecule (p<0.001). No or little antibody was detected against the other recombinant segments of FHA.
Conclusion: Our results suggest that the human antibody response to FHA is directed to an immunodominant region located within residues 1877-2250 of the FHA molecule. This 
recombinant fragment of FHA might be considered as an alternative to the native FHA molecule in acellular pertussis vaccine formulations.

P.D.19.06
Eucaryotic Expression of HSV Glycoproteins gC2, gD1, gD2 and Immunogenicity Analysis

Y. Li1, S. Li1,2, Y. Qi1, T. Xu1, T. Xu1, J. Zhou1, Y. Pan1, S. Li1; 
1Huadong Research Institute for Medicine and Biotechniques, Nanjing, China, 2School of Basic Medicine, Nanjing Medical University, Nanjing, China.

Herpers simplex virus (HSV) vaccine is still not available. The extracellular fragments of HSV gC2, gD1and gD2 were seperately expressed and purified by genetic engineering. The 
three proteins were respectively synergized with freund’s adjuvant or Al(OH)3 adjuvant for immunizing mice by sole vaccination and combined vaccination. Each group of mice was 
immunized three times. The IgG antibodies in the sera of immunized mice were detected by ELISA, and the cells frequencies secreting interferon-γ(IFN-γ) or interleukin-4 (IL-4) were 
assessed by enzyme-linked immunospot (ELISPOT).
The results showed that three recombiant glycoproteins, gC2, gD1 and gD2 were efficiently expressed and purified, and could induce strong humoral and cellular immune response. 
All the sera of groups A-D had high titer of antibodies. The antibody titer of sera in the groups with adjuvant Al(OH)3 was higher than that in the groups with freund’s adjuvant . Among 
the groups with freund’s adjuvant and adjuvant Al(OH)3 , the gC2 protein elicited higher antibody titer than gD1 and gD2 proteins did. Interestingly, the antibody titer against the gC2 
protein in the sole vaccination groups was higher than that in the combined vaccination groups. The cellular immunity was gD1>gD2>gC2. The cell frequencies secreting IL-4 were 
higher than that secreting IFN-γ. Moreover, with freund’s adjuvant, the cellular immunity of the three proteins in sole vaccination groups was stronger than the combined vaccination 
groups; with adjuvant Al(OH)3, the results are just the opposites. This study laid a foundation for developing HSV vaccine.

P.D.19.07
Employing improved antigens allows streamlining of heterologous DNA-prime and NYVAC/protein-boost HIV vaccine regimens in rhesus macaques

B. Asbach1, A. Kliche1, J. Köstler1, B. Perdiguero2, M. Esteban2, B. Jacobs3, D. Montefiori4, C. Labranche4, N. L. Yates4, G. D. Tomaras4, G. Ferrari4, K. Foulds5, M. Roederer6, N. Hawkins6, S. 
Self6, S. Phogat7, J. Tartaglia7, S. W. Barnett8, B. Burke8, A. Cristillo9, J. Francis9, S. Ding10, J. L. Heeney11, G. Pantaleo12, R. Wagner1; 
1Institute of Medical Microbiology and Hygiene, Universität Regensburg, Regensburg, Germany, 2Centro Nacional de Biotecnología, Madrid, Spain, 3The Biodesign Institute at Arizona 
State University, Tempe, AZ, United States, 4Duke University, Durham, NC, United States, 5Vaccine Research Center, National Institute of Allergy and Infectious Diseases (NIAID), National 
Institutes of Health (NIH), Bethesda, MD, United States, 6Statistical Center for HIV/AIDS Research and Prevention, Fred Hutchinson Cancer Research Center, Seattle, WA, United States, 
7Sanofi Pasteur, Swift Water, PA, United States, 8Novartis Vaccines and Diagnostics, Inc., Cambridge, MA, United States, 9Advanced BioScience Laboratories, Inc., Kensington, MD, United 
States, 10EuroVacc Foundation, Lausanne, Switzerland, 11Lab of Viral Zoonotics, Department of Veterinary Medicine, University of Cambridge, Cambridge, United Kingdom, 12Division of 
Immunology and Allergy, Department of Medicine, Centre Hospitalier Universitaire Vaudois, University of Lausanne, Lausanne, Switzerland.

Follow-up HIV vaccine studies building on the modest efficacy results of RV144 seek to extend its conclusions by evaluating other poxvirus vectors, such as NYVAC, in combination 
with DNA and protein vaccines. Previous clinical trials (EUROVACC 1-3) evaluated the immunogenicity of HIV-1 C-clade GagPolNef and gp120 antigens delivered via NYVAC. A 
vaccination regimen including a DNA-C prime prior to NYVAC-C administration considerably enhanced vaccine-elicited immune responses. Moreover, responses were clearly 
improved with administration of three vs. two DNA-C primes. Here, we assessed in non-human primates whether such vaccination regimens can be further streamlined using fewer 
and accelerated immunizations when employing a novel generation of improved immunogens designed for higher expression levels and more balanced immune responses. Three 
different DNA-C prime / NYVAC-C + protein boost regimens were tested in rhesus macaques. All regimens elicited vigorous and well balanced CD8 and CD4 T-cell responses which 
were broad and polyfunctional. Very high IgG binding titers, and substantial ADCC and ADCVI activities were observed, while neutralizing activity was directed primarily against tier 
1 envelopes. Overall, immune responses elicited in all immunization groups were of much greater magnitude, breadth and quality than observed for the previous vaccine generation, 
without significant differences amongst the three groups. In conclusion, these findings indicate that vaccination regimens can be simplified using the improved antigens and regimens 
described here thus offering more practical and affordable means for vaccination especially in resource-constrained settings.
This investigation was supported by the PTVDC/CAVD program with support from the Bill and Melinda Gates Foundation.

P.D.19.09
Induction of immune response in mice after injection of mesenchymal stem cells transfected with gD gene of herpes simplex virus

A. Murzakova, R. Klimova, A. Kushch; 
Federal Research Centre of Epidemiology and Microbiology named after the academician N. F. Gamaleya, Moscow, Russian Federation.

Introduction. Mesenchymal stem cells (MSC) are successfully used in regenerative medicine, however, their potential as vectors in the development of antiviral vaccines so far was not 
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disclosed. The purpose of this study was to obtain transformed murine MSC producing gD protein of herpes simplex virus (HSV) and analyze humoral and cellular immune responses 
to HSV after injection of transformed MSC.
Materials and Methods. MSC were isolated from bone marrow of mice DBA. HSV gD gene was cloned into pcDNA-3.1(+) vector and transfected into MSC using Lipofectamine 2000, 
according to the manufacturer’s instructions. Geneticin (G-418) was added to select stably-transfected cells. Viral gene expression in MSC was studied immunocytochemically using 
anti-gD HSV Mab. Mice were immunized with 1x105 transfected MSC twice into the tail vein at a 60-day interval. Serum anti-HSV antibodies were examined by ELISA, T-cell response 
- in blast transformation assay.
Results. On day 10 in the presence of G-418 all transfected MSCs contained gD protein of HSV. The titer of serum anti-HSV-1 antibodies was 1:200 after the first immunization with 
gD-expressing MSC and increased to 1:6400 after the second immunization. T-cells proliferation after the first immunization was 1.7-fold higher than in the control animals (P=0.02, 
t-test). After the second immunization it increased 2.9-fold compared with that after the first immunization (P=0.006).
Conclusion. Modified MSC expressing HSV-1 gD protein induced strong B- and T-cell immune response in mice, which indicates that development of cellular vaccines may be able to 
serve as an innovative vaccine platform.

P.D.19.10
Efficacy of Flu SAM® (HA) vaccine against Influenza infection in mice and ferrets

M. Brazzoli1, D. Magini1, A. Bonci1, S. Buccato1, V. Zurli1, S. Mangiavacchi1, D. Casini1, R. Kratzer2, L. A. Brito3, E. De Gregorio1, P. W. Mason4, J. B. Ulmer3, A. J. Geall5, S. C. Bertholet1; 
1GSK, Siena, Italy, 2Transgene, Lyon, France, 3GSK, Cambridge, MA, United States, 4Regeneron Pharmaceuticals, Tarrytown, NY, United States, 5Avidity NanoMedicines, La Jolla, CA, United 
States.

Influenza (Flu) is a vaccine preventable disease but remains a major problem worldwide and vaccine production remains suboptimal to overcome the vaccine need during influenza 
outbreaks. It has been recently demonstrated that SAM vaccines, developed from self-amplifying RNA and delivered with a non-viral delivery system, are quickly generated in about 
one week after antigen sequence determination, and they could address current vaccine production limitations. In this study we demonstrated that SAM(HA) vaccine is immunogenic 
in ferrets and contributes to containing the viral replication in the upper respiratory tract of Influenza infected animals. Parallel studies in the mouse model demonstrate that 
SAM(HA) vaccine induces a functional humoral response and promotes the formation of a strong cellular immune response including HA-specific CD4 Th1 cells and CD8 cytotoxic T 
cells. Moreover, mice immunized with SAM(HA) vaccine derived from Influenza A/California/7/2009 (H1N1) strain were protected from lethal challenge with the heterosubtypic mouse 
adapted strain A/PR/8/34 (H1N1). Sera derived from SAM(HA-Cal) immunized animals were not cross-reactive towards the PR8 virus, whereas this cross-reactivity was observed 
at level of HA-specific CD4 and CD8 T cells. Finally, T cell depletion experiments demonstrate an essential contribution of cellular immune response in mediating heterosubtypic 
protection. In conclusion, the SAM vaccine platform could provide a rapid response to influenza outbreaks, if clinical trials will prove its safety, potency, tolerability and efficacy in 
humans.

P.D.19.11
Specificities of human CD4+ T cell responses to the live attenuated yellow fever virus vaccine (17D-204)

M. Koblischke1, I. Fae2, G. Fischer2, M. Mackroth3, B. Fleischer3, K. Stiasny1, F. X. Heinz1, J. H. Aberle1; 
1Department of Virology, Medical University of Vienna, Vienna, Austria, 2Department for Blood Group Serology and Transfusion Medicine, Medical University of Vienna, Vienna, Austria, 
3Department of Immunology, Bernhard Nocht Institute for Tropical Medicine, Hamburg, Germany.

Yellow fever virus (YFV) is an important human-pathogenic flavivirus which can cause severe hemorrhagic disease. The highly effective live attenuated YFV vaccine, YF-17D, stimulates 
all arms of the immune system. Particularly neutralizing antibody responses, directed against the major envelope protein (E), are an established correlate of protection. The 
production of such antibodies by B-cells requires interaction with CD4+ T-cells which recognize MHC class-II-restricted epitopes within virion proteins internalized by B-cells. For the 
structurally similar tick-borne encephalitis virus (TBEV), we have recently shown that not only amino acid sequences but features of the 3-dimensional structure of virus proteins affect 
the specificities of CD4+ T-cells and their predictability by computer algorithms.
In the present study, we determined the specificity of human CD4+ T-cell responses to YFV structural proteins C (capsid), prM/M (membrane) and E (envelope) in CD8-depleted PBMCs 
from 82 YFV (17D-204) vaccinees, using a highly sensitive interleukin-2 (IL-2) ELISPOT and overlapping 15-mer peptides covering the entire sequence of each protein.
The CD4+ T-cell response was directed against all YFV structural proteins but predominately against the major envelope protein (E). Similarities of YFV and TBEV immunodominance 
patterns corroborate the influence of structural features on the selection of epitopes along the MHC class-II pathway.

P.D.19.12
New approaches to localize protective CD8 T-cell responses in liver stage malaria

A. Gola1, A. A. Walters1, B. R. Halbroth1, A. Salman1, S. M. Khan2, C. J. Janse2, A. J. Spencer1, A. V. Hill1; 
1University of Oxford, Jenner Institute, Oxford, United Kingdom, 2Leiden University, Medical Center, Leiden, Netherlands.

Non-replicating viral vectored vaccines have shown a remarkable capacity in inducing systemic CD8 T cell responses. To date, the greatest immunogenicity has been obtained through 
a heterologous prime boost regimen, where vaccination with an Adenoviral vector is followed 8 weeks later by a Modified Vaccinia Ankara virus (MVA) boost. However protection 
against liver-stage malaria relies on, specifically, the induction of unusually high numbers of liver resident antigen-specific CD8 memory T-cells. These are required in order to find and 
kill infected hepatocytes at the time of sporozoite invasion.
Utilizing human Adenovirus serotype 5 (HAdV5) virus expressing the model antigen OVA, and Poly(lactic-co-glycolic acid) (PLGA) nanoparticles containing OVA protein, the re-
localization of antigen specific CD8 T-cells from the periphery to the liver was investigated in terms of numbers, functionality and persistence in the hepatic tissue. Furthermore, 
utilizing transgenic OVA expressing P.berghei sporozoites, we were able to assess the impact of newly liver resident CD8 T-cells in a challenge model using C57BL/6 mice. 
Understanding the role of long-lived memory antigen specific CD8 T-cell resident in the liver could be crucial in the development of future T-cell vaccines against liver stage malaria 
where high numbers of CD8 T-cells are known to be crucial for protection.

P.D.19.13
Longitudinal analysis of antibody responses following vaccination against group B meningococcus (MenB) and the impact on their functional activity

A. Mariani, M. Bruttini, V. Masignani, G. Del Giudice, O. Finco, E. Bartolini, F. Buricchi; 
GSK Vaccines, Siena, Italy.

Group B meningococcus (MenB) causes a serious disease affecting mainly infants. This infection is easily misdiagnosed and can kill within 24 hours. A novel vaccine against MenB 
(Bexsero®) induce protective immune responses in infants, children and adults and has been approved in more than 30 countries. Bexsero is a vaccine consisting of three recombinant 
antigens (NadA, NHBA and fHbp) plus outer membrane vesicles obtained from the New Zealand strain. The aim of the present study was to profile the antibody response against 
the vaccine antigens in adults vaccinated with three doses of Bexsero in terms of antibody titer, IgG subclasses, antibody affinity and to investigate the correlations between 
these parameters and the bactericidal activity of these antibodies. Moreover an antigenic finger printing of the immune response has been performed by protein chip analysis. 
We report that the peak of the response is achieved after the third vaccine dose and it is mainly driven by IgG1. The second and third doses increase the antibody titers but do not 
lead to a further increase in antibodies affinity. The quantity of antibodies, in particular of those of high affinity, has an important impact on the their bactericidal capability. Further 
investigations are ongoing to evaluate the predictive potential of antibody quantity and affinity at early time points (1 mo post 1st dose) on the bactericidal titers at later time points (6 
mo post 3rd dose). These findings are important in the understanding the mechanisms underlying the protective efficacy of this vaccine.

P.D.19.14
Enhanced protection of human PD1-based HIV-1 mosaic DNA vaccine

S. M. Chen, J. Tang, X. Wu, Z. Chen; 
The University of Hong Kong, Hong Kong SAR, Hong Kong.

Introduction: HIV-1 is a highly mutable virus and there is not an effective vaccine against this pathogen. We have previously reported an improved antigen-targeting vaccine strategy 
that can induce robust cellular immunity response by combining mouse programmed death-1 (PD1) with HIV-1 Gag-p24. In this study, we designed a novel human PD1-based HIV-1 
DNA vaccine using fusion mosaic Gag-p41 antigens in order to further improve the breadth of cellular immune responses.
Material and Methods: The sequence of the mosaic Gag-p41 antigen was determined bioinformatically based on the Gag sequences of three major subtypes B, C and CRF01_AE. We 
constructed a total of 11 DNA vaccines of mosaic p41 for comparison in BALB/c mice using previous described protocols. The immunogenicity of immunized animals was tested by 
ELISA, ELISpot, qPCR and FACS-based ICS and tetramer assays. Vaccinated animals were then challenged with replicating-competent EcoHIV, which is a chimeric HIV-1 that can 
productively infect mice, before the groups were sacrificed.
Results: The fusion mosaic p41 plasmids were able to elicit greater cellular immunity than the single mosaic p41 constructs. In addition, the msPD1-mosaic-p41 in pVAX-1 vector had 
better response than in modified vectors of ADVAX and pVAX-M. Compared with the control groups, pVAX-huPD1-mosaic-p41 vaccination elicited substantially higher frequencies of 
p41-specific IFN-γ+CD8+ T cells as well as significantly lower viral load.
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Conclusions: We found that a human PD1-based HIV-1 fusion mosaic DNA vaccine was highly immunogenic and conferred significant protection against EcoHIV-1 infection in mouse 
models, which may be due to the polyfunctional CD8+ T.

P.D.19.15
The development of a protein-based vaccine against Buruli ulcer

K. M. Mangas1, E. Marion2,3, L. Marsollier2,3, B. Y. Chua1, N. J. Tobias1, D. C. Jackson1, T. P. Stinear1; 
1Department of Microbiology and Immunology, University of Melbourne, Melbourne, Australia, 2ATOMycA, Inserm Avenir Team, CRCNA, Inserm U892, 6299 CNRS Angers, Angers, France, 
3LUNAM, Université d’Angers, Angers, France.

Background: Buruli ulcer (BU) is a debilitating skin disease caused by Mycobacterium ulcerans, a slow-growing bacterium that produces an immunosuppressive toxin, mycolactone. 
Human disease is characterized by necrosis of subcutaneous tissue and there is currently no vaccine. The purpose of this study was to investigate the potential of two M. ulcerans 
proteins as protective antigens for a recombinant M. ulcerans protein-based vaccine strategy.
Methods and Results: Two highly expressed M. ulcerans proteins, MUL_3720 and Hsp18, were identified and formulated with a TLR2-agonist-based lipopeptide (Pam2Cys) adjuvant to 
induce antibody production in three strains of mice (C57BL/6, BALB/c and FVB/N). High antigen-specific antibody titres were induced in all vaccinated animals (with protein alone or 
with protein and adjuvant). However, upon challenge with M. ulcerans, all C57BL/6 and BALB/c mice developed ulcers by day 40 post-infection. No significant difference was observed 
in the proportion of time-to-onset of ulceration between groups vaccinated with BCG compared to protein and adjuvant vaccination.
Conclusions: Whilst recombinant MUL_3720 or Hsp18-based vaccine candidates elicit strong antibody production, this did not translate into evidence of protection. Previous studies 
by Tanghe et al. have shown BCG is incapable of providing full protection against BU but delays the onset of symptoms compared to naïve mice and reduces bacterial burden. Our 
subunit vaccines whilst providing comparable protection to BCG were unsuccessful at preventing the development of disease. This work highlights the need to explore alternative 
vaccine targets, such as the mycolactone synthesis pathway, which is essential to the virulence of M. ulcerans. 

P.D.19.16
A gold glyco-nanoparticle carrying a listeriolysin O peptide and formulated with advax™ delta inulin adjuvant induces robust t-cell protection against listeria infection

C. Alvarez-Dominguez1, R. calderon-gonzalez1, L. Alaez-Alvarez1, S. Penades2, N. Petrovsky3; 
1Instituto de Formacion e Investigación Marques de Valdecilla, Santander, Spain, 2CIC-biomaGUNE, San Sebastian, Spain, 3Flinders University, Adelaide, Australia.

In the search for an effective vaccine against the human pathogen, Listeria monocytogenes, gold glyconanoparticles (GNP) loaded with a listeriolysin O peptide LLO91-99 (GNP-
LLO) were used to immunise mice, initially using a dendritic cell (DC) vaccine approach, but subsequently using a standard parenteral immunisation approach. To enhance vaccine 
immunogenicity a novel polysaccharide adjuvant based on delta inulin (Advax™) was also co-formulated with the GNP vaccine. Confirming previous results, DC loaded in vitro with 
GNP-LLO provided better protection against listeriosis than DC loaded in vitro using free LLO peptide. The immunogenicity of GNP-LLO loaded DC vaccines was further increased 
by addition of Advax™ adjuvant. However, as DC vaccines are expensive and impracticable for prophylactic use, we next asked whether the same GNP-LLO antigen could be used 
to directly target DC in vivo. Immunisation of mice with GNP-LLO plus Advax™ adjuvant induced LLO-specific T-cell immunity and protection against Listeria challenge. Protection 
correlated with an increased frequency of splenic CD4+ and CD8+ T cells, NK cells and CD8α+ DC, and Th1 cytokine production (IL-12, IFN-γ, TNF-α, and MCP-1), post-challenge. 
Enhanced T-cell epitope recruitment post-challenge was seen in the groups that received Advax™ adjuvant. Immunisation with GNP-LLO91-99 plus Advax™ adjuvant provided equally 
robust Listeria protection as the best DC vaccine strategy but without the complexity and cost, making this a highly promising strategy for development of a prophylactic vaccine 
against listeriosis.
Grants: SAF2009-08695, SAF2012-34203 and AIP2012/14/SAF2012-34203

P.D.19.17
Schistosoma mansoni tegument protein Sm29 elicits robust immunogenicity in the baboon model

P. Ogongo; 
Institute of Primate Research, Nairobi, Kenya.

The sequencing of the S. mansoni genome has opened up new possibilities for antigen discovery for vaccine and diagnostic development. Our laboratory has been using Proteomics 
and Bioinformatics approaches to analyze schistosome proteins that are candidates for vaccine formulation or diagnostic targets. Among the vaccine candidates we identified by 
this method is Sm29, a membrane surface glycoprotein present in the larval and adult stages of the parasite. In this work, we report on the safety, immunogenicity and efficacy of 
rSm29 vaccine against schistosomiasis in the baboon model. Two groups of animals (n=6) were used in the experiment. Group A animals were vaccinated four times at four week 
intervals with 50µg of rSm29 emulsified in Montanide ISA adjuvant while group B received adjuvant alone at every vaccination time. Three weeks after last vaccination, both groups 
were challenged with 600 normal cercariae. Egg excretion was measured from 4 to 10 weeks post challenge when the experiment was terminated. Blood samples were taken at every 
vaccination point, at challenge and at perfusion time for ELISAs and Cell proliferation assays. Our results show that rSm29 vaccine elicited high antibody titers after first vaccination 
that was maintained throughout the experiment in vaccinated animals while cellular responses rose dramatically after first vaccination before dropping to levels similar to controls. 
We did not observe significant differences in egg and worm burden between the two groups. We conclude that different delivery strategies can be tested to improve the efficacy of 
rSm29 vaccine in this model.

P.D.19.18
sero Surveillance of Measles virus among-st vaccinated children of rural population of Pakistan

Z. Hussain, M. Qureshi, S. Sharafat; 
Dow University of Health Sciences, Karachi, Pakistan.

Background: Measles is a contagious viral infection common in childhood. Vaccination against measles is included in the expanded program of immunization (EPI). However, and 
alarmingly, a high mortality rate is observed due to measles infection in Pakistan. Moreover a recent outbreak of measles in various areas of Pakistan further highlights the problem. It 
is therefore important to investigate measles specific IgG (antibody) levels in our population.
Methodology: A total of 173 participants aged between 1-5 years were recruited in the study. Blood samples were collected as per standard phlebotomy guidelines. Blood was stored 
at 4oC overnight. Samples were subsequently spun at a speed of 10000rpm to separate sera, which were divided into small aliquots to be frozen at -20oC. Frozen sera were transported 
to the DDRRL on dry ice. Measles specific IgG (antibody) titers were quantified using enzyme linked immunosorbant assay (ELISA).
Results: Blood was collected from a total of 173 individuals ranging between 1-5 years of age. Of these, a total of 88 participants were males and 85 were females. Of the 173 
investigated samples, only 53 (30.6%) showed protective IgG titers against measles while 120 (69%) were sero-negative. Measles specific IgG antibodies titers were higher in female 
participants compared to the males.
Conclusion: Our data demonstrate that a substantial percentage of vaccinated children in district Qamber-Shahdadkot did not have protective antibody titers against measles. It is 
therefore extremely important to investigate measles specific IgG levels in various parts of Pakistan in order to implement appropriate protective measures.

P.D.19.19
Dengue neutralizing antibody responses in mice receiving heterologous prime/boost of tetravalent live-attenuated and DNA vaccines

E. Prompetchara1, C. Ketloy1,2, P. Keelapang3, R. Sriburi3, N. Sittisombut3,4, K. Ruxrungtham1,5; 
1Dengue Vaccine Research Unit, ChulaVRC, Chulalongkorn University, Bangkok, Thailand, 2Department of Laboratory Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, 
Thailand, 3Department of Microbiology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand, 4Medical Biotechnology Research Unit, National Center for Genetic Engineering 
and Biotechnology, National Science and Technology Development Agency, Bangkok, Thailand, 5Department of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand.

Heterologous prime/boost becomes an attractive strategy for vaccine development includes dengue vaccine. In this study, we evaluated neutralizing antibody (NAb) responses 
against all 4 serotypes of dengue virus in mice received candidate tetravalent live-attenuated viruses (TLAV) and tetravalent DNA vaccine (TDNA) in a prime/boost approach. Mice 
were primed with TLAV (subcutaneously or intraperitoneally) and boosted with TDNA (intramuscular electroporation, IM-EP), or vice versa. Three injections of TDNA in 2 weeks 
interval induced significantly higher NAb titers than a single dose of TLAV. Both prime/boost protocols, either TDNA-prime/TLAV-boost or TLAV-prime/TDNA-boost significantly 
increased NAb titers from the pre-boost titers. The TDNA-prime/TLAV-boost (intraperitoneally) group displayed the highest end-point NAb titers (geometric mean titer, GMT = 
11,763, 10,240, 13,512 and 15,521 against DENV-1. -2, -3 and -4, respectively) which are 32, 18, 38 and 12 folds increased from the pre-boost titers. In conclusion, the heterologous 
prime/boost, TDNA/TLAV in particular, induced more than a ten-fold increase of NAb. Therefore it is warranted for further evaluation in non-human primates with a viral challenged 
protection study.
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P.D.19.20
Competition of adenovirus epitopes with transgene epitopes - investigation of particular mechanisms of immonusuppression in adenovirus pre-immune mice

C. Hrycak, D. Schöne, S. Windmann, W. Bayer, U. Dittmer; 
Institute for Virology University Hospital Essen, Essen, Germany.

The immunodominant, native FV-derived CD8+T-cell epitope GagL does not induce any detectable CD8+Tcell responses in mice if delivered by AdV. Through enhancing the 
proteasomal digestion of the leader-gag protein by exchange of one amino acid however, CD8+T-cell responses are easily evoked in immunized mice. We assumed that the 
described lack of responsiveness is based on immunocompetition between adenoviral epitopes and GagL85-93. Therefore the aim of our work is to investigate possible mechanisms of 
immunocompetition for epitopes present in adenoviral vectors against incorporated transgenes.
Epitope chains encoding GagL85-93 in combination with intact or defective versions of the adenoviral CD8+T-cell epitopes DBP418-426 and Hexon486-494 were constructed and used for 
immunization experiments in susceptible CB6F1 mice. Immune responses and viral loads were analyzed upon FV challenge.
While the native GagL delivered by AdV fails to induce specific CD8+T-cells, we were able to detect strong GagL85-93-specific CD8+T-cell responses by DNA-based immunization. Using 
epitope chain constructs we confirmed that the presence of intact adenovirus DBP418-426 and Hexon486-494 epitopes in plasmid DNA vaccines abrogates the induction of GagL85-93-specific 
CD8+T-cell responses. Interestingly, the H-2Dd-restricted Hexon486-494 dominated GagL85-93 (H-2Db) more strongly than the H-2Db-restricted DBP418-426 epitope. No suppression of 
GagL85-93-specific CD8+T-cell responses by Hexon486-494 was observed in H-2Db/b mice, suggesting competition on the CD8+T-cell level, rather than to peptide processing or transport.
The adenoviral CD8+T-cell epitope Hexon486-494 seems to have a deleterious effect on transgene-dependent CD8+T-cell induction. Modification of adenoviral epitopes might present an 
option to improve adenoviral vectors for vaccination purposes.

P.D.19.21
Balance between activation and regulation of HIV-specific CD8 T cells response after MVA-B therapeutic vaccination

N. I. Rallón1,2, B. Mothe3, J. C. Lopez Bernaldo de Quiros4, M. Plana5, J. M. Ligos6, M. Montoya6, M. A. Muñoz4, M. Esteban7, F. García5, C. Brander3,8, J. M. Benito1,2; 
1IIS-Fundación Jiménez Díaz, UAM, Madrid, Spain, 2Hospital Universitario Rey Juan Carlos, Móstoles, Spain, 3IrsiCaixa/HIVCAT, Barcelona, Spain, 4Hospital General Universitario Gregorio 
Marañón, Madrid, Spain, 5Hospital Clinic, Barcelona, Spain, 6Centro Nacional de Investigaciones Cardiovasculares, Madrid, Spain, 7Centro Nacional de Biotecnología, Madrid, Spain, 
8Institució Catalana per la Recerca i Estudis Avancats (ICREA), Barcelona, Spain.

Background: The causes of HIV-vaccines failure are poorly understood. Therapeutic vaccination with MVA-B in HIV-1 infected individuals did not control the virus upon analytical 
treatment interruption (ATI). We investigated whether the functional characteristics of HIV-specific CD8 T-cell responses stimulated by this vaccine, and the level of exhaustion of 
these cells might explain these results.
Methods: Twenty-one HIV-1 chronically-infected patients on cART, included in the therapeutic vaccine trial RISVAC03, were studied: 13 immunized and 8 controls. Functional 
characteristics, cytotoxic potential and exhaustion of HIV-specific CD8 T-cells, were evaluated by polychromatic flow cytometry. Differences between groups were tested using non-
parametric tests.
Results: MVA-B vaccine induced an increase in HIV-specific CD8 T-cells response, but also increased their levels of exhaustion. At week 18 (following 3 immunizations) the level of 
response increased with respect to baseline (p=0.02). A significant increase at weeks 18 and 24 (ATI) in GranzymeB content was also observed. Interestingly, it was found an increase in 
expression of exhaustion markers at weeks 18 (p=0.006) and 24 (p=0.01). However, there was no significant change in the functional profile of vaccine-induced CD8 cells. At week 36, 
in parallel to the rebound of plasma viremia after 12 weeks ATI, a significant increase in the level of CD8 response, in GrzB content and in exhaustion markers expression, was observed 
in both groups. Conclusions: We show that therapeutic vaccination with MVA-B tilts the balance between activation and regulation of the response of HIV-specific CD8 T cells towards 
regulation, which impacts on the viral rebound after ATI.

P.D.19.22
Antibody and plasmablast response to 13-valent pneumococcal conjugate vaccine in patients with chronic kidney disease

E. Grywalska1, W. Zaluska2, I. Smarz-Widelska3, D. Niespodziewańska-Mierzyńska3, M. Zgurski1, J. Drabik4, J. Rolinski1; 
1Department of Clinical Immunology and Immunotherapy, Medical University of Lublin, Lublin, Poland, 2Department of Nephrology, Medical University of Lublin, Lublin, Poland, 
3Department of Nephrology, Lublin, Poland, 4Department of Nephrology, Lubartow, Poland.

Introduction: Patients with chronic kidney disease (CKD) have an increased risk of infections, possibly due to a defective immune function i.e. reduced response to vaccines. Since 
2012, the 13-valent pneumococcal conjugate vaccine (PCV13) is recommended for Streptococcus pneumoniae infection prevention in patients with CKD.
The objective of the study was to assess for the first time the immune response to PCV13 in CKD patients.
Material and methods: A total of 30 previously untreated patients with CKD (15-stage 4, and 15-stage 5) and 15 healthy age- and sex-matched controls were included in the study. 
Both groups were evaluated for: the levels of specific pneumococcal antibodies, the levels of IgG and IgG subclasses, and selected peripheral blood lymphocyte subpopulations 
including the proportion of plasmablasts before and after immunization.
Results: Adequate response to vaccination was achieved by 100% of subjects from the control group and 93.33% of CKD patients. The specific pneumococcal antibody titers following 
PCV13 vaccination were higher in the control group versus the CKD group (p=0.021). A significant increase in IgG2 levels after vaccination in CKD patients (p=0.021) and in control 
group (p=0.012) was observed. After vaccination, the percentage of plasmablasts was significantly lower (p<0.001) in the CKD patients comparing to the control group. The proportion 
of plasmablasts after vaccination was significantly higher both in the control group and patients with CKD (p<0.001, and p=0.026, respectively).
Conclusions: PCV13 vaccination in CKD patients is safe and provide clinical benefit, inducing an immune response in a considerable proportion of patients.

P.D.19.23
Importance of the pentameric complex in vaccine development against cytomegalovirus

Y. Choi, A. McGregor; 
Texas A&M Health Science Center, College Station, TX, United States.

Congenital CMV is a leading cause of mental retardation and deafness. The guinea pig is the only small animal model for congenital CMV. We investigated a disabled infectious single 
cycle (DISC) vaccine strategy, where the virus lacks the ability to express an essential gene, except when grown on a complementing cell line. DISC vaccine (vDISCGP85) induced 
neutralizing antibodies to GPCMV with ELISA titer for anti-GPCMV >1:3000 and to specific glycoprotein complexes (anti-gB 1:898; anti-gH/gL 1:347; and anti-gM/gN 1:224). Vaccine 
also generated response to major T-cell target antigen pp65 homolog. In congenital protection study, female guinea pigs (n=15) were vaccinated and mated. During late second 
trimester animals were challenged (10^5 pfu wild-type GPCMV). A non-vaccinated control pregnant animals (n=15) were similarly challenged. Animals went to term and viral load in 
target organs of pups analyzed. Live pup births in the vaccinated and non-vaccinated groups (94.4% vs 63.6%) suggested this vaccine strategy was successful (P=0.002). While pups 
from the vaccinated group had zero or reduced viral load in target organs, the vaccine failed to fully prevent brain infection. Potentially, vaccine efficacy could be improved by the 
inclusion of components of the pentameric complex associated with CMV epi/endothelial tropism. In a phase II vaccine encoding the pentamerc complex (vDISC129link) a strong anti-
GPCMV response was induced specifically to glycoprotein complexes (anti-gB 1:690; anti-gH/gL 1:640; anti-gM/gN 1:80) and the pentameric complex (ELISA >1:1000) with effective 
neutralization on epithelial cells. The 2nd DISC vaccine strategy is currently being tested in our congenital model.

P.D.20 Vaccine Adjuvants

P.D.20.01
Adjuvant effect of Propionibacterium acnes on the immunogenicity of a CD4+ epitope-based HIV vaccine

D. Teixeira1, J. S. Apostólico1, J. M. Viel1, V. C. Passarelli1, M. E. Ishimura1, G. P. Silveira1, M. Gambero1, E. Cunha-Neto2, D. S. Rosa1, I. M. Longo-Maugéri1; 
1Federal University of São Paulo, São Paulo, Brazil, 2University of São Paulo-School of Medicine, São Paulo, Brazil.

Introduction: In the search for an effective vaccine against the human immunodeficiency virus (HIV-1), our group showed that immunization of mice with a DNA vaccine encoding 
multiple CD4+ T cells epitopes from HIV-1 (HIVBr18) was able to induce broad, polyfunctional and long-term specific CD4+ and CD8+ T cell responses. To improve immunogenicity 
of HIVBr18, since DNA vaccines have limited immunogenicity in humans, the aim of the present work was to evaluate the effect of the concomitant use of the adjuvant 
Propionibacterium acnes. This bacterium has been extensively evaluated by its adjuvant effects in both experimental and clinical assays and demonstrated to enhance phagocytic 
activities of macrophages, pathogen resistance and antigen specific antibodies synthesis.
Materials and Methods: BALB/c mice were immunized with HIVBr18, in the presence or absence of P. acnes. To assess HIV-specific immune responses after immunization, T cell 
proliferation (multiparametric flow cytometry) and cytokine production (IFN-γ ELISPOT) were measured fifteen and seventy days after the last dose.
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Results: The concomitant use of P. acnes and HIVBr18 increased the percentage of proliferating HIV-specific CD4+ and CD8+ T cells and IFN-γ synthesis, and also increased the number 
of recognized peptides (from 8 to 14). The IFN-γ production and CD8+ T specific proliferation was sustained until seventy days after the last dose.
Conclusion: The concomitant administration of P. acnes and HIVBr18 increased the magnitude, amplitude and longevity of the HIV-specific immune response, suggesting that this 
adjuvant could be an alternative to improve immunogenicity of this DNA vaccine in humans.
Financial support: FAPESP/CNPq/CAPES.

P.D.20.02
Cholesterol-coupling of dsRNA serves as a potent adjuvant delivery system

H. Obermann, I. Lederbogen, A. Kaufmann, S. Bauer; 
Institute for Immunology, Marburg, Germany.

Introduction: Adjuvants are able to enhance the immune response to an antigen unspecifically and are therefore included in vaccines. Since Toll-like receptors (TLR) are expressed by 
several subtypes of immune cells and their activation induces the secretion of different cytokines TLR-ligands possess the potential to serve as an adjuvant. In this study we investigate 
the capability of coupling cholesterol to dsRNA to act as a novel adjuvant delivery system without the requirement of a common transfection reagent.
Materials and Methods: Peripheral blood mononuclear cells (PBMC) and murine Fms-related tyrosine kinase 3 ligand (Flt3L) induced dendritic cells (DC) were analyzed. Cellular uptake 
of cholesterol-coupled dsRNA (dsRNA-Chol) was investigated by flow cytometry and confocal laser scanning microscopy. The immune stimulatory potential of dsRNA-Chol was 
analyzed by ELISA.
Results: Cellular uptake of dsRNA-Chol by human lymphocytes, monocytes, plasmacytoid dendritic cells (pDC) and murine Flt3L-DC was as effective as uptake of dsRNA complexed 
to the transfection reagent DOTAP. Interestingly, stimulation of immune cells with dsRNA-Chol lead to a strong secretion of IFNα, TNFα, IL-6 and IP-10 and was strictly dependend on 
Toll-like receptor 7. Furthermore, a stimulatory effect of cholesterol itself could be excluded by coupling cholesterol to a non-stimulatory dsRNA.
Conclusions: Overall, these in vitro experiments showed an effective activation of immune cells by dsRNA-Chol in a TLR7-dependent manner. Thus, usage of dsRNA-Chol as adjuvant 
could prevent toxic side-effects induced by transfection reagents like DOTAP and makes a safe adjuvant available.

P.D.20.03
Increasing influenza vaccine efficacy through the use of inflammasome targeting adjuvants

R. F. Russell, J. U. McDonald, J. S. Tregoning; 
Imperial College London, London, United Kingdom.

Introduction: In many populations, including the very young, the elderly and the immunocompromised, vaccine responses are poor. Novel adjuvants are required to boost the 
immune response to vaccines in these patients. Increased understanding about pattern recognition by the innate immune system has led to the development of novel adjuvants. 
Here we investigated whether targeting inflammasomes could boost immune responses to influenza vaccines. Inflammasomes respond to a wide range of signals indicating cellular 
damage leading to the processing and release of IL-1β. Whilst IL-1β plays a crucial role in initiating the immune response to vaccination, it is not known whether specifically targeting 
inflammasomes can increase vaccine efficacy.
Materials and Methods: Adult CB6F1 female mice were immunised intramuscularly with inactivated H1N1 influenza vaccine with or without the inflammasome agonists Nanoscale 
SiO2, CPPD crystals or MTri-DAP. Animals were challenged with H1N1 influenza (A/England/195/2009) 4 weeks later and disease severity, humoral and cellular responses to influenza 
were measured.
Results: In vitro, Nanoscale SiO2, CPPD crystals and MTri-DAP all induced a strong IL-1β response in the macrophage-like cell line THP1. Use of these agents as adjuvants in vivo 
boosted anti-haemagglutinin IgG and IgA antibody levels. Animals that received adjuvanted vaccines lost significantly less weight and recovered earlier after infection than control, 
antigen-alone treated animals.
Conclusion: Agents which specifically target the inflammasome boost the immune response to vaccines, demonstrating the importance of this pathway in the protective immune 
response. Therefore targeting this pathway may be important for the next generation of adjuvants.

P.D.20.04
The vaccine adjuvant alum inhibits Th1 responses by promoting the induction of interleukin-10

E. Oleszycka, S. McCluskey, F. A. Sharp, E. C. Lavelle; 
Trinity Biomedical Sciences Institute, Dublin, Ireland.

Introduction: There is a pressing need to develop vaccines eliciting strong cellular immune responses to reduce the impact of HIV, tuberculosis and malaria infections. However, the 
efficacy of the most widely used vaccine adjuvant alum largely depends on the induction of neutralising antibodies. The ability of alum to preferentially drive humoral response over 
cellular, particularly Th1 responses, is not well understood. One of the most potent immunoregulatory cytokines is IL-10, but its role during alum vaccination has not been addressed 
previously.
Materials and methods: Aluminium hydroxide (alum) was used for all experiments. In vitro experiments were performed on bone-marrow derived dendritic cells (BMDCs). IL-10 
levels were determined by qPCR and ELISA. In vivo experiments were performed on C57BL/6 and IL-10-/- mice. Cell populations were determined by flow cytometry. Antigen-specific 
cytokines and antibody production were determined by ELISA.
Results: Alum enhanced TLR-induced IL-10 secretion in BMDCs. Moreover, early IL-10 induction was also observed in the draining lymph node cells after alum injection in vivo. 
Inhibiting IL-10 signalling did not compromise alum-induced cell infiltration into the site of injection, but, importantly, IL-10 deficiency resulted in enhanced antigen-specific Th1 
responses after vaccination. Furthermore, despite the fact that IL-10 compromised alum-induced Th1 responses there was no significant change in antigen-specific IgG1 antibody 
production in IL-10-/- mice.
Conclusions: Overall, these findings indicate that alum promotes IL-10 which can block Th1 responses and may explain the poor efficacy of alum as an adjuvant for inducing protective 
cell-mediated immunity.

P.D.20.05
Adjuvant effect of killed-Propionibacterium acnes on immunogenicity of the dendritic-tumor cells hybrid vaccine

M. E. Ishimura, D. Teixeira, G. P. Silveira, M. Gambero, G. A. Colozza Gama, B. S. Ozane Pimenta, I. M. Longo-Maugéri; 
Federal University of São Paulo, São Paulo, Brazil.

Introduction: Dendritic cells (DC) are a powerful strategy for cancer immunotherapy demonstrated in clinical and experimental studies developing antitumor vaccines. However, the 
immune response triggered by these vaccines is frequently weak, making necessary to use adjuvants to increase vaccine immunogenicity. Among studied adjuvants stand out biologic 
adjuvants, like Propionibacterium acnes (P. acnes). It is known that P. acnes increases phagocytic and tumoricidal macrophage activity, induces pro-inflammatory cytokines, increases 
humoral response to different antigens and also promotes DC maturation. Herein, we propose to evaluate the effect of P. acnes on specific antitumor immune response elicited by 
hybrid vaccine in a murine melanoma model. Materials and Methods: To produce the vaccine, DC were differentiated from C57Bl/6j mice bone marrow precursors and fused with 
B16F10 cells at the same proportion. Mice were subcutaneously injected with two doses of 5x105 hybrid associated or not to P. acnes (140μg/animal/dose). After the last dose, draining 
lymph nodes were extracted to characterize memory phenotype, peripheral blood was collected for antibody response evaluation and some animals were challenged intravenously 
with B16F10 cells.
Results: We verified that both vaccines induced pronounced reduction of B16F10 cells pulmonary colonization, after challenging. Nevertheless, the association of P. acnes to hybrid 
vaccine increased absolute number of TCD4 and TCD8 memory cells, in addition to enhance antibody titers specific to tumor antigens.
Conclusion: The killed-P. acnes improved specific immune response elicited by DC-tumor cells hybrid vaccine, mainly induction of TCD4+ and TCD8+ memory cells.
Financial Support: FAPESP/CNPq/CAPES

P.D.20.06
Effect of recombinant Leishmania major lipophosphoglycan 3 (LPG3) on human B-cells activation and cytokine secretion

M. Haji-Fatahaliha1, M. Hosseini1, S. Rasoulzadeh1, M. Ghafari-Khamene2, M. Shabani3, J. Majidi1, M. Yousefi1; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Islamic Azad University, Urmia, Iran, Islamic Republic of, 3Avicenna Research Institute, Tehran, Iran, Islamic Republic 
of.

Introduction: Lipophosphoglycan (LPG) is the most abundant glycoconjugate on the surface of Leishmania promastigotes that plays key roles in the pathogenecity and survival of this 
parasite. LPG3 as a member of HSP90 family involves in assembly and synthesis of lipophosphoglycan (LPG). In the current study the LPG3 effects on B-cells activation were analyzed.
Materials and Methods: Peripheral blood mononuclear cells were separated from heparinized blood samples of 10 healthy volunteers. Then B-cells were isolated by MACS technique. 
Purified B-cells were treated with recombinant LPG3 (2, 10 and 20 μg/ml). B-cells activation was evaluated by detection of CD69 expression level and production of IL-6 and IL-10 
using flow cytometry and sandwich ELISA, respectively.
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Results: Treatment of B-cells with different concentrations (10 and 20 μg/ml) of recombinant LPG3 resulted in a significant increase of IL-6 secretion (p<0.05). However, LPG-3 had no 
stimulatory effect on IL-10 production by B-cells. Increased expression of CD69 in harvested B-cells with 10 μg/ml of recombinant LPG3 was statistically significant (p<0.05).
Conclusions: Our study indicated that LPG3 could activate and stimulate B lymphocytes as an important acquired immune response component against leishmania infection. 
Therefore LPG3 could be potentially considered as an effective adjuvant in vaccine developments.

P.D.20.07
CpG ODN/cationic peptide nanorings as anti-viral and anti-tumor agents

B. Gungor1, M. Gursel1, &. Gursel2, G. Tincer Konig2, F. C. Yagci2; 
1Middle East Technical University, Ankara, Turkey, 2Bilkent University, Ankara, Turkey.

Type I interferons play important roles in regulating innate and adaptive immune responses with potential applications as anti-viral/anti-cancer agents. One such type I interferon 
inducer, D-type CpG ODN, remained clinically unexplored owing to formation of uncontrollable product aggregation that complicates their manufacturing. Herein we achieved to 
convert a conventional K-type CpG ODN suitable for clinical use but devoid of interferon-alpha stimulating activity into a potent type I interferon inducer by complexing it with the 
cationic peptide Tat(47-57) into nanometer sized nanorings. The nanorings improve nuclease resistance, enhance cellular uptake and induce a robust IFNα response from human 
PBMC. Similar to D-class ODN, the complexes localize to early endosomes. This subcellular distribution pattern correlates with IFNα induction from plasmacytoid dendritic cells. Our 
results also showed that these nanorings enhanced Th-1 mediated immune responses in mice and this activity was severely impaired in pDC-depleted mice. It was proved that Th1-
dominated long-term immune response was generated in mice vaccinated with a 5-X lower dose of a commercially available inactivated viral vaccine against the Food and Mouth 
Disease (FMDV). Tumor progression in mice therapeutically vaccinated with nanorings was significantly reduced than those vaccinated with K ODN. In conclusion, K-Class ODN and 
cationic Tat peptide including complexes (nanorings) may be of use as D-Class ODN surrogates as vaccine adjuvants, anti-viral or anti-cancer agents.
P.D.20.08
Combined use of CpG ODN and CDNs promote synergistic activation in immune cells

S. Yildiz1, E. Alpdundar1, B. Gungor1, T. Kahraman2, B. Bayyurt2, I. Gursel2, M. Gursel1; 
1Middle East Technical University, Ankara, Turkey, 2Bilkent University, Ankara, Turkey.

Recognition of pathogen-derived molecular patterns (PAMPs) by immune system is critical for activation of protective defense mechanisms in host. Combined activation of multiple 
Pathogen Recognition Receptors (PRRs) can result in synergistic effects, triggering robust adaptive immune responses. Bacterial and mammalian-cell derived cyclic dinucleotides 
(CDNs) function as second messengers and are directly recognized by the cytosolic sensor STING (Stimulator of IFN genes), initiating a response characterized by pro-inflammatory 
cytokine and type I IFN production. Yet, strategies to improve the immune stimulatory activities of CDNs may further enhance their potential for clinic use. Here, we demonstrate that 
activation of TLR-dependent and TLR-independent pathogen recognition pathways through combined use of TLR9 ligand CpG oligodeoxynucleotide and CDN results in synergistic 
activity, augmenting cytokine production (IFN-α/β, IL-6, TNF-α, IP-10) and co-stimulatory molecule expression (MHC class II, CD86) in mouse splenocytes. Furthermore, mice 
vaccinated with model antigen OVA adjuvanted with these ligands jointly showed significant increase in antigen-specific humoral and cellular immunity compared to their stand-alone 
use. Collectively, these findings suggest that the immune-stimulatory properties of CDNs can be augmented through synergistic use with CpG oligodeoxynucleotide and may be of 
interest for the development of CDN-based immunotherapeutic agents.

P.D.20.09
Intramuscular vaccination together with RNAdjuvant® induces local effects that enhance immune responses in a TLR- and RLH-dependent manner

A. Kessler1, C. Soldner1,2, S. Lienenklaus3,4,1, J. Spanier1, T. Kramps5, K. Kallen6, R. Heidenreich6, M. Fotin-Mleczek6, U. Kalinke1; 
1Twincore, Centre for Experimental and Clinical Infection Research GmbH, Hannover, Germany, 2Vakzine Projekt Management GmbH, Hannover, Austria, 3Molecular Immunology, Helmholtz 
Centre for Infection Research, Braunschweig, Germany, 4nstitute for Laboratory Animal Science and Central Animal Facility, Hannover Medical School, Hannover, Germany, 5Boehringer 
Ingelheim Pharma GmbH & Co. KG, Ingelheim, Germany, 6CureVac GmbH, Tübingen, Germany.

Among new adjuvants conferring a TH1-shift, RNAdjuvant® consisting of non-coding RNA complexed with a cationic carrier peptide is a promising candidate. Upon RNAdjuvant® 
treatment, bone marrow-derived myeloid dendritic cells (BM-mDC) and plasmacytoid DC (BM-pDC) showed Toll-like receptor (TLR)7-dependent type I interferon induction 
and upregulation of CD69 and CD86. This result was verified by the ex vivo analysis of splenic DC. Immunization of mice with seasonal influenza vaccines plus RNAdjuvant® 
significantly enhanced vaccine-induced influenza-specific IgG responses. In particular, IgG2b and IgG2c antibody subclasses were elevated, indicating a TH1-biased immune 
response. RNAdjuvant® mediated enhancement of antibody responses relied on concomitant TLR- and RIG I-like helicase (RLH)-dependent signaling. Thus, upon administration 
of RNAdjuvant® two different signaling pathways were initiated, which might explain the strong immunoenhancing effect of RNAdjuvant®. Notably, upon intramuscular (i.m.) 
injection of RNAdjuvant® IFN-β induction and CD69 upregulation on DC were only detectable in draining, but not in non-draining lymph nodes. Furthermore, transient lymphopenia 
as a sensitive readout of serum cytokine responses was only detected upon intravenous (i.v.), but not upon i.m., injection of RNAdjuvant®. These observations indicated that i.m. 
administration of RNAdjuvant® induced primarily local effects. In conclusion, RNAdjuvant® is a novel efficacious immune enhancer that augments vaccine-induced immune responses 
in a MyD88- and Cardif-dependent manner by triggering strictly local effects. Thus, RNAdjuvant® holds promise to be a particularly well tolerable new adjuvant.

P.D.20.10
The impact of different influenza vaccines on viral-bacterial co-infection in the mouse model

V. Zurli1,2, M. Gallotta3, M. Taccone1, E. Chiarot1, M. Brazzoli1, E. De Gregorio1, S. Bertholet1, B. Baudner1, A. Seubert1; 
1GSK Vaccines, Siena, Italy, 2University of Padua, Padua, Italy, 3Dynavax, Berkeley, CA, United States.

The upper respiratory tract is exposed to numerous pathogens simultaneously, and viral-bacterial co-infection in the lung is a common clinical manifestation. In fact, complications 
from secondary bacterial infection are the leading cause of morbidity and mortality associated with influenza. Though it is well established that influenza infection enhances 
susceptibility to bacterial infections by altering a multitude of bacterial and host factors, it is less clear to what extent an ongoing immune response towards influenza impacts on 
immune response against co-colonizing bacteria in the respiratory tract.
In this study we compared different anti-influenza vaccination strategies for their protective potential not only against single viral challenge, but also for their performance in a 
viral-bacterial co-infection model. To that end we immunized mice with H1N1/A/California subunit vaccine either as plain antigens or with different adjuvants inducing either Th1-, 
Th2- or Th17-prone immune responses. Mice were challenged with mouse adapted strain H1N1/A/Puerto Rico/8 and were co-infected six days later with Staphylococcus aureus 
USA300, a clonotype emerging as a leading contributor in causing post-influenza pneumonia in humans. We could show that unadjuvanted vaccine controlled viral infection, yet mice 
had considerable morbidity both from viral disease and bacterial superinfection. In contrast, all adjuvanted vaccines protected efficiently from viral disease and controlled bacterial 
infection similar to animals receiving only bacteria.
Our studies should help to better understand how differential anti-influenza responses skew immune responses towards the bacterium and moreover to discover novel modes to 
prevent and/or treat bacterial super-infections in the lungs of people suffering from influenza.

P.D.20.11
Signaling molecules of the innate immune system as genetic adjuvants in DNA immunizations against Influenza A viruses

D. Lapuente1, V. Stab1, A. Maaske1, C. Ehrhardt2, D. Hannaman3, M. Tenbusch1; 
1Ruhr University Bochum, Bochum, Germany, 2University of Muenster, Muenster, Germany, 3Ichor Medical Systems, San Diego, CA, United States.

Introduction: Influenza A viruses (IAV) are the main pathogens associated with severe respiratory infections. Nevertheless, licensed trivalent inactivated Influenza vaccines (TIV) 
protect only against the vaccine strains by antibodies specific for the surface proteins hemagglutinin (HA) and neuraminidase (NA). Due to constant evolutional changes, vaccinations 
are required annually for continuous protection. In this regard, DNA vaccines are promising alternatives. They induce additionally cytotoxic T cells (CTL) specific to conserved viral 
epitopes, e.g. in the nucleoprotein (NP), conferring immunity against a broad range of IAV strains.
Objectives: Signaling molecules involved in the initiation of immune responses to natural IAV infections (IPS1, IL1β or IL18) should be exploited as genetic adjuvants in DNA 
immunizations to enhance the strength and breadth of the vaccine-induced immune responses.
Methods: Plasmids encoding HA, NP and the respective adjuvant were delivered into mice via i.m. electroporation. Immunogenicity and efficacy of the adjuvanted DNA vaccines were 
evaluated.
Results: All immunizations induced robust humoral and cellular responses resulting in protection against the homologous and a divergent IAV strain. Co-administration of IPS1 
increased T cell responses, whereas both Interleukins revealed an influence on humoral responses. Furthermore, IL1β and IL18 treated mice tended to loose less weight during a 
heterologous infection.
Conclusion: Our DNA vaccines mediate protection against heterosubtypic IAV, which is not observed for the recent TIVs. Refinement of adjuvant/antigen dose might potentiate the 
adjuvant effects and further improve the efficacy of these alternative IAV vaccines.
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P.D.20.12
The effect of recombinant Leishmania major lipophosphoglycan 3 (LPG3) on purified human T lymphocytes

M. Hosseini1, M. Haji-Fatahaliha1, M. Jabbarzadegan1, S. Rasoulzadeh1, M. Ghafari-Khamene2, M. Yousefi1; 
1Tabriz University of Medical Sciences, Tabriz, Iran, Islamic Republic of, 2Islamic Azad University, Urmia, Iran, Islamic Republic of.

Introduction: Cutaneous leishmaniasis is a common parasitic disease caused by different species of Leishmania especially Leishmania major. Several intracellular Leishmania antigens 
have been recognized to serve in vaccination which creates long-lasting protection against leishmania infection. Lipophosphoglican 3 (LPG3) is one of the essential proteins required 
for LPG assembling and implicates in parasite virulence. The aim of this study was to investigate the ability of recombinant LPG3 (rLPG3) and its fragments to induce human T-cells 
activation in vitro.
Materials and Methods: Peripheral blood mononuclear cells were separated from heparinized blood samples of 10 healthy volunteers. Naïve T-cells were then isolated using MACS 
technology and their purity was evaluated by flow cytometry. Isolated T-cells were co-cultured with different concentrations of rLPG3 and its N-terminal and C-terminal fragments 
in the presence or absence of anti-TLR-2 blocking antibody. After 48 hours incubation, the activity of treated T-cells was investigated by assessment of cytokine secretion and CD69 
expression.
Results: The purity of isolated T-cells was over than 90%. rLPG3 and its N-terminal part showed stimulatory effect on CD69 surface expression and significantly induced IFN-γ 
secretion by treated T-cells (P<0.01). Moreover, the activating effects of rLPG3 and its N-terminal fragment on T-cells were independent of TLR-2 signaling pathway.
Conclusions: LPG3 particularly its N-terminal fragment could potentially consider as a powerful adjuvant in vaccination strategies against leishmaniasis.

P.D.20.13
Impaired post vaccination influenza-specific humoral immune responses in mice genetically predisposed to metabolic dysfunction can be partially restored by adjuvantation

P. Riese1, S. Trittel1, M. Rohm2, T. Ebensen1, S. Herzig2, C. A. Guzmán1; 
1Helmholtz-Centre for Infection Research, Braunschweig, Germany, 2DKFZ, Heidelberg, Germany.

Recent studies revealed impaired immune responses in course of influenza infections in obese patients. Thus, there is an urgent need for the establishment of new immune 
interventions tailored to high risk patients with metabolic dysfunctions. This requires a detailed understanding of the underlying mechanisms hampering effective immune responses. 
Thus, the aim of the study was to elucidate the effect of obesity induced metabolic dysfunctions on the initiation of humoral and cellular immune responses following influenza 
vaccination. For this, a mouse model was utilized that harbors a white adipocyte-specific knockout of the TBLR1 gene (ATKO), resulting in a defective lipid catabolism. Mice that 
received a high fat diet showed a strong weight increase and displayed symptoms of metabolic dysfunctions. Intranasal immunization with the inactivated H5N1 influenza strain 
NIBRG-14 revealed diminished antigen-specific immune responses in mice that received the high fat diet, as compared to the low fat diet group. Obese mice displayed an impaired 
generation of influenza-specific Th2 responses whereas Th1 immune responses were not significantly affected. Consistent to these findings, a decreased level of influenza-specific 
IgG1 titers and reduced amounts of IL-6 were detected. The analysis of the hemagglutinin inhibition titer and the microneutralization capacity confirmed the impaired generation 
of protective humoral immunity. Interestingly, the co-administration of the adjuvant c-di-AMP partially restored the diminished humoral immune responses. The used mouse 
model represents a valuable tool to study metabolic dysfunctions-driven effects on host response to infection and vaccination and for the development of individualized immune 
interventions for poor responders.

P.D.20.14
Intranasal vaccination with Pam3CSK4 and FSL-1 as adjuvants enhances mucosal and systemic immune responses to an Enterovirus 71 vaccine

Y. L. Lin1, C. L. Chin2, P. Y. Cheng1, H. P. Yuan1, B. L. Chiang1,2; 
1Department of Medical Research, National Taiwan University Hospital, Taipei, Taiwan, 2Graduate Institute of Immunology, Collage of Medicine, National Taiwan University, Taipei, Taiwan.

Introduction: To prevent or to constrain viral infection at the site of entry, mucosal vaccine is a potent tool to induce IgA secretion for defense. Since Toll-like receptor (TLR) ligands 
could serve as strong adjuvants, two ligands which mimic the structure of bacterial lipopeptides are of our interest. Pam3CSK4, an artificial triacylated lipopeptide, interacts with 
TLR1/2 heterodimer to induce inflammatory signaling pathways. FSL-1, a synthetic diacylated lipopeptide, is recognized by TLR2/6 heterodimer, activating inflammatory signals. 
Thus, we targeted at the potential immuno-inducibility of Pam3CSK4 and FSL-1 as adjuvants in Enterovirus 71 mucosal vaccine.
Materials and Methods: Naïve BALB/c mice were used to be intranasally immunized at 0, 3, 6 weeks. The anti-EV71 IgG and IgA in serum, nasal wash, bronchoalveolar lavage 
fluid (BALF) and feces were analyzed, as well as the neutralization assay were done for assessment of the humoral immune responses. The spleens were collected for splenocyte 
proliferation test;cytokine production were identified by ELISA.
Results: The results showed that not only the concentration of EV71-specific IgG and IgA from sources above but also the T-cell proliferative responses and the production of IFN-γ, 
IL-17, and IL-10 in groups with adjuvants were higher than those in EV71 alone group. Moreover, the antibodies were proved to be able to neutralize the infectivity of EV71.
Conclusions:Our data suggested that Pam3CSK4 and FSL-1 could be used as efficient adjuvants for intranasal EV71 vaccine immunization.

P.D.20.15
A liposome-based influenza vaccine induces potent neonatal antibody responses

B. Mastelic Gavillet1, C. S. Eberhardt1, F. Auderset1, D. Christensen2, E. Agger2, P. Andersen2, P. Lambert1, C. Siegrist1; 
1University of Geneva, Geneva, Switzerland, 2Statens Serum Institut, Copenhagen, Denmark.

Most currently available vaccines rely on the induction of long-lived protective humoral immune responses by memory B cells and plasma cells. It is now well recognized that T-cell 
dependent antibody (Ab) responses require interactions between B cells and follicular helper T cells (TFH), which specialize in providing B cell help during the germinal center (GC) 
reactions. These responses are limited in early life, both in human and mice. Using influenza hemagglutinin (HA) adjuvanted in the oil-in-water adjuvant MF59, we demonstrated that 
the low IgG vaccine responses elicited in 1wk-old mice result from the limited induction of TFH cells in early life.
In this study, we used HA adjuvanted in the cationic liposome-based adjuvant CAF01 to investigate whether this depot-forming adjuvant may enhance B cell vaccine responses in 
1wk-old mice by improving the induction of TFH and GC B cells. We demonstrated that CAF01 induces robust humoral responses following a single immunization in 1wk-old and adult 
mice. The B cell adjuvanticity of CAF01 appeared to be mediated by the potent induction of follicular dendritic cells maturation and sustained TFH cell differentiation, which directly 
control the magnitude of the GC B cell response both in adult and 1wk-old mice. Although TFH cells were elicited to adult-like levels, we detected a preferential induction of T follicular 
regulatory cells in 1wk-old mice, suggesting that they may contribute to impede the full differentiation of GC B cells.
These observations identify CAF01 as a promising candidate to enhance the efficacy of influenza immunization in early life.

P.D.20.16
Neutrophil responses to adjuvants used in allergy vaccines

M. Reithofer, D. Polak, B. Bohle, B. Jahn-Schmid; 
Institute for Pathophysiology and Allergy Research, MCCA PhD Programme, Vienna, Austria.

Most subcutaneous allergy vaccines in Europe contain alum as adjuvant, and a few monophosphoryl lipid-A (MPL), a TLR-4 agonist. For alum it has been shown in mice that 
neutrophil-derived DNA mediates adjuvant activity. Neutrophils are the most abundant white blood cell population and part of the innate immune system. As a first line of immune 
defense their repertoire includes the ability to trap, kill and phagocytose pathogens extracellularly by releasing DNA and granular material, so-called neutrophil extracellular traps 
(NETs).
We intend to investigate the response of human neutrophils to alum and MPL and their possible role in the immune response induced by allergen-specific immunotherapy. To this aim 
freshly isolated human neutrophils are seeded on coverslips and stimulated with NET-inducing factors including PMA and LPS in comparison to alum and MPL. Formation of NETs 
is evaluated by staining of DNA or granular proteins and fluorescence microscopy. Our first experiments showed that the two adjuvants elicit different kinds of NET responses. The 
response to MPL showed expected similarity to the LPS-triggered NET-formation with single DNA-filaments, granular myeloperoxidase sticking to them and intact nuclei. In contrast, 
alum-triggered NETs containing myeloperoxidase were observed in immense clusters, which were also associated with vital nuclei. None of the adjuvants caused cell death, as it is 
observed with PMA.
Our preliminary results by fluorescence analysis suggest a much stronger NET response to alum than to MPL or LPS. However, for quantitative statements the amount of released 
DNA and or neutrophil elastase has to be determined.

P.D.20.17
Development of an adjuvant system based on pathogen-mimicking nanoparticles to enhance dendritic cell activation

N. Munoz-Wolf1, E. Collison1, J. Sirard2, E. C. Lavelle1; 
1Trinity Biomedical Science Institute -Trinity College Dublin, Dublin, Ireland, 2Center for Infection and Immunity of Lille, Institut Pasteur de Lille, Lille, France.

Adjuvants are essential components of vaccines but only a limited number is available for human use. Discovery of adjuvants is needed to accelerate vaccine generation. 
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Nanotechnology is a valuable tool for adjuvant development since nanoparticles (NPs) can display intrinsic adjuvanticity, act as antigen delivery systems and be tailored for 
specific cell-targeting. Pattern-recognition receptor agonists are also promising candidates; particularly flagellin, a TLR5/NLRC4 agonist can act as an adjuvant. We hypothesized 
that generation of pathogen-mimicking NPs by conjugating flagellin to the NPs could act as more potent stimuli than individual components to activate antigen presenting cells. 
Our candidate adjuvant NP/FliC induced enhanced secretion of IL-6 in dendritic cells (DCs), whereas NPs or flagellin alone failed to do so; expression of TLR5 was required for IL-6 
secretion. Inflammasome activation and secretion of IL-1 is a feature of several particulate adjuvants, thus we addressed the ability of NP/FliC to induce secretion of IL-1b in DCs. 
While plain NPs only induced IL-1b secretion in DCs primed with LPS, NP/FliC induced IL-1b in unprimed cells and enhanced its secretion in primed cells. IL-1b secretion was still 
seen in NLRP3-deficient DCs stimulated with NP/FliC, whereas deficiency in NLRP3 abolished IL-1b in DCs treated with NP. ASC was mandatory for IL-1b secretion induced by NPs 
or NP/FliC. Interestingly, live-imaging of DCs suggested that presence of flagellin on the particle surface limits NP/FliC uptake and probably toxicity since no lysosomal damage was 
observed. In vivo studies will confirm the value of our candidate adjuvant NP/FliC.

P.D.20.18
CD8+ T cell fate and function influenced by antigen-specific virus-like nanoparticles co- expressing membrane tethered IL-2

D. Wojta-Stremayr1,2, A. Neunkirchner1,2, B. Srinivasan1, D. Trapin1, K. G. Schmetterer1, W. F. Pickl1,2; 
1Institute of Immunology, Vienna, Austria, 2Christian Doppler Laboratory for Immunomodulation, Vienna, Austria.

A variety of adjuvants fostering humoral immunity are known as of today. However, there is a lack of adjuvants, which target T cellular effector functions and memory. We determined 
whether systemically toxic cytokines such as IL-2 can be restricted to the site of antigen presentation and used as ‘natural adjuvants’. Therefore, we devised antigen-presenting 
virus-like nanoparticles (VNP) co-expressing IL-2 attached to different membrane-anchors and assessed their potency to modulate CD8+ T cell responses in vitro and in vivo. Efficient 
targeting of IL- 2 to lipid rafts and ultimately VNP was achieved by fusing IL-2 at its C-terminus to a minimal glycosylphosphatidylinositol (GPI)-anchor acceptor sequence. To identify 
optimal membrane-anchor dimensions we inserted one (1Ig), two (2Ig) or four (4Ig) immunoglobulin(Ig)-like domains of CD16b between IL-2 and the minimal GPI-anchor acceptor 
sequence of CD16b (GPI). We found that the 2IgGPI version was superior to all other evaluated IL-2 variants (IL-2v) in terms of its i) degree of targeting to lipid rafts and to the VNP 
surface, ii) biological activity, iii) co-stimulation of cognate T cells in the absence of bystander activation and iv) potency to induce differentiation and acquisition of CD8+ T cell effector 
functions in vitro and in vivo. In contrast, the GPI version rather favored memory precursor cell formation. These results exemplify novel beneficial features of membrane-bound IL-2, 
which in addition to its mere T cell stimulatory capacity include the induction of differential effector and memory functions in CD8+ T lymphocytes. Funded by Austrian Science Fund 
(FWF): SFB 4609-B19

P.D.20.19
Evaluating Use of the Probiotic Yeast Saccharomyces boulardii for the Synthesis and Delivery of Oral Therapeutics and Vaccines

L. E. Hudson1, C. D. McDermott1, M. B. Fasken1, E. G. Kuiper1, D. B. Guiliano2, A. H. Corbett1, T. J. Lamb1; 
1Emory University, Atlanta, GA, United States, 2University of East London, London, United Kingdom.

Recent studies have explored the possibility of using microorganisms to synthesize and deliver therapeutics for the treatment of gastrointestinal disorders. Probiotic organisms, 
particularly the eukaryotic probiotic yeast Saccharomyces boulardii, may be well suited for this task given their current clinical applications for the treatment of gastrointestinal 
infections and inflammatory bowel diseases. Saccharomyces is furthermore capable of performing eukaryotic post-translational modifications and can thus be made to express a 
wide array of therapeutic proteins. In order to increase the ease with which S. boulardii can be transformed to express recombinant protein, we developed auxotrophic mutant strains 
of S. boulardii using UV mutagenesis. Unlike wild type S. boulardii, these mutant S. boulardii can be genetically manipulated without reliance on antibiotic selection. These mutants 
also show a similar profile of resistance to environments found in the gut, such as low pH and bile acid salts, relative to wild type S. boulardii. Critically, we demonstrate through oral 
gavage experiments that viable mutant S. boulardii recovered from murine gastrointestinal immune tissues continue to express recombinant protein. These mutant S. boulardii 
will thus permit studies to evaluate the ability of eukaryotic probiotics to deliver oral recombinant therapeutics and provide adjunctive therapy for the treatment of gastrointestinal 
disorders.

P.D.20.20
CXCL10 production and antigen presentation to CD8 T cells after transcutaneous and intradermal administration of MVA vaccine in human skin

J. Gonnet1, L. Weiss1,2, D. Boccara1,3, C. Sylvain1, N. Yahia1, M. Dufossee1, R. Wagner4, B. Verrier5, A. Moris1, A. Vogt1,2, M. Mimoun3, B. Combadiere1, H. Perrin1; 
1Centre d’Immunologie et des Maladies Infectieuses-Paris (Cimi-Paris), Inserm U1135, Sorbonne Universités UPMC université Paris 06 UMRS CR7, CNRS ERL8255, Paris, France, 2Clinical 
Research Center for Hair and Skin Science, Department of Dermatology and Allergy, Charité-Universitätsmedizin Berlin, Berlin, Germany, Berlin, Germany, 3Service de chirurgie plastique 
reconstructrice, esthétique, centre des brûlés, hopital Saint-Louis, Assistance Publique Hôpitaux de Paris, Paris, France, 4Molecular Microbiology and Gene Therapy Unit, Institute of Medical 
Microbiology and Hygiene, University of Regensburg, Regensburg, Germany, 5Institut de Biologie et Chimie des proteins UMR 5305, CNRS/Université de Lyon, Lyon, France.

Introduction: Innate immunity and inflammation at the immunization site is a crucial step in the induction of adaptive immunity to vaccines. Modified Vaccinia Ankara virus (MVA) 
has been used to promote high T and B specific responses in mice and humans. Vaccination route is known to affect the quality and amplitude of immune responses. Although 
recombinant MVA is injected by conventional route, skin is the natural site of vaccinia virus infection and a promising site to promote immune response to vaccines. Vaccination by the 
skin is an innovative approach, which allows targeting of several antigen presenting cell subsets and could improve CD8 T cell responses.
Material and Methods: We developed an ex-vivo human skin explant model to study early immune events induced after transcutaneous (TC) and intradermal (ID) administration of 
MVA vaccine.
Results: We observed MVA-GFP uptake mainly by keratinocytes (KC) after TC vaccination and by dermal dendritic cells (DC) after ID administration in human skin. As soon as 4 hours 
post TC and ID vaccination, we demonstrated CXCL10 production by LC, KC and dermal DC. We also demonstrated that antigen derived from MVA-HIV gag infected KC are efficiently 
cross-presented by skin DC to CD8 T cell clone in culture.
Conclusion: TC and ID administration of MVA vaccine is associated with production of CXCL10 and an efficient uptake and presentation of antigen to CD8 T cells. Studies are currently 
performed to validate the importance of CXCL10 ex vivo and in phase I clinical trials.

P.D.20.21
Subcutaneous application of a tick-borne-encephalitis vaccine leads to a higher reactogenicity profile but similar protective immune responses as the intra muscular route

S. Hopf1, E. Garner-Spitzer1, M. Hofer1, M. Kundi2, O. Kistner3, U. Wiedermann1; 
1Institute of Specific Prophylaxis and Tropical Medicine, Center of Pathophysiology, Infectiology & I, Vienna, Austria, 2Institute of Environmental Health, Medical University of Vienna, Vienna, 
Austria, 3Clinical Virology & Scientific Affairs, BioScience, Baxter Innovations GmbH, Vienna, Austria.

Studies to determine the optimal vaccination route are being performed during the licensing studies for different vaccines evaluating immunogenicity and reactogenicity. Even 
though intramuscular (i.m.) application is the only licensed route for routine vaccination for the TBE vaccine, in various situations, either because of medical indications, accidental 
application or due to a lack of sufficient muscular tissue, the vaccine might be rather applied via the subcutaneous (s.c.) route.
As no information is available, if TBE vaccines can be subcutaneously applied with the same effectiveness as the intramuscular application, the following study was performed: 
116 female and male participants were included and randomly selected for either intramuscular or subcutaneous vaccination. Blood was collected at 4 different time points after 
vaccination for antibody titer analysis. Before and 7 days after vaccination PBMCs were isolated for analysis of lymphocyte subpopulations and cytokine production upon antigen 
restimulation.
Monitoring of side effects for 7 days post vaccination revealed a significantly higher local side effects after s.c. than after i.m. vaccination, while no differences in systemic reactions 
were seen between both vaccination routes. The induction of neutralizing TBE specific antibody production however was the same after both vaccination routes, although cytokine 
production after antigen specific restimulation showed a higher increase of IFN gamma and IL10 after s.c. vaccination.
In conclusion, this study indicates that, both vaccination routes lead to comparable protective immune responses. Nevertheless subcutaneous vaccination resulted in a higher local 
reactogenicity than the routinely used intra muscular route.

P.D.21 Intervention & Therapy of Allergy - Part 2

P.D.21.01
Perinatal application of a probiotic Escherichia coli strain for primary prevention of type I allergy in mice

C. Zwicker1, M. R. Hassler2, A. Neunkirchner3, G. Egger2, U. Wiedermann1, I. Schabussova1; 
1Institute of Specific Prophylaxis and Tropical Medicine, Center for Pathophysiology, Immunology and Infectiology, Medical University of Vienna, Vienna, Austria, 2Clinical Institute of 
Pathology, Medical University of Vienna, Vienna, Austria, 3Institute of Immunology, Center for Pathophysiology, Immunology and Infectiology, Medical University of Vienna, Vienna, Austria.

Clinical studies have demonstrated that application of the probiotic Escherichia coli strain O83 effectively prevented the development of allergic diseases in children with familial 
predispositions. The aim of our recent study is to investigate the capacity of perinatal exposure to E. coli O83 to prevent allergic airway inflammation in a mouse model of Type 
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I allergy. In particular, we will test whether perinatal exposure to this probiotic strain induces epigenetic changes associated with allergy-protective effects in the offspring. As 
prerequisite for this, we characterized the immunomodulatory properties of E. coli O83 in vitro. Mouse splenocytes and bone marrow-derived dendritic (BMDCs) cells were incubated 
with different concentrations of bacteria. This led to significantly increased levels of IFNγ and IL-12 in supernatants of splenocytes and BMDCs, respectively, suggesting that this strain 
induces Th1-biased immune responses in vitro. In order to analyze potential histone modifications in T helper cells, we established the technique of chromatin immunoprecipitation by 
using an in vitro and in vivo model of CD4+ T cell polarization. In the context of this study we are now characterizing potential cellular, molecular and epigenetic mechanism that might 
be involved in primary prevention of allergy by probiotic bacteria.

P.D.21.02
A therapeutic approach for allergy based on antibody conjugates bi-specific for ICAM1 and allergens to prevent migration of allergens through mucosal barriers

C. Madritsch1, J. Eckl-Dorna2, K. Blatt3, I. Ellinger4, M. Kundi5, V. Niederberger2, P. Valent3, R. Valenta1, S. Flicker1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Department of Otorhinolaryngology, Medical University of Vienna, Vienna, Austria, 3Division of Hematology and Hemostaseology, Department of Internal Medicine I, Medical 
University of Vienna, Vienna, Austria, 4Division of Cellular and Molecular Pathophysiology, Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, 
Austria, 5Institute of Environmental Health, Center of Public Health, Medical University of Vienna, Vienna, Austria.

Introduction: Crossing the barrier of the respiratory epithelium is a pre-requisite for allergens to trigger allergic inflammation in sensitized patients. We and others have used 
combinatorial cloning to isolate human antibodies specific for a large variety of clinically important allergens.
Materials and Methods: An antibody conjugate bi-specific for ICAM1, which is highly expressed on respiratory epithelial and the major grass pollen allergen Phl p 2 was generated by 
coupling a Phl p 2-specific and an ICAM1-specific antibody. Bispecific binding to ICAM1 and Phl p 2 was studied by ELISA, flow cytometry and immunofluorescence microscopy with 
the human respiratory epithelial cell line 16HBE14o-. The ability of the conjugate to inhibit trans-epithelial migration through 16HBE14o- cell monolayers was tested by transwell 
migration assays. Whether reduced trans-epithelial allergen migration has impact on allergic inflammation was investigated by exposing basolateral samples to basophils from 
allergic patients and determining their activation.
Results: Using the bi-specific antibody conjugate it is demonstrated that such conjugates can be used to allergens on the surface of respiratory epithelial cells and to significantly 
reduce basophil activation as a surrogate for immediate allergic inflammation for up to 72 hours.
Conclusion: Our study shows that antibody conjugates bi-specific for allergen and ICAM1 may be used to capture allergens on the surface of the mucosa of allergic patients by topical 
application to prevent allergen-induced allergic inflammation in the tissue underneath.
Supported by FWF grants F4607, F4613, F4605, F4611

P.D.21.03
A novel glutarimide derivative XC8 suppresses acute experimental allergic asthma in BALB/c mice

S. Kazemi1, D. Reiner1, R. Lee1, G. Dekan2, T. Kromova3, A. Rydlovskaya3, O. Proskurina3, V. E. Nebolsin3, M. M. Epstein1; 
1Department of Dermatology DIAID, Medical University of Vienna, Vienna, Austria, 2Institute of Clinical Pathology, Medical University of Vienna, Vienna, Austria, 3LLC Pharmenterprises, 
Moscow, Russian Federation.

Introduction: Asthma is a chronic inflammatory disease characterized by lung inflammation, mucus hypersecretion and airway obstruction. Although corticosteroids are effective in 
most asthmatics, there are patients resistant and adverse effects may preclude long-term use. To test the efficacy of a novel biogenic compound, glutarimide histamine (XC8; 1-(2-
(1Н-imidazol-4-yl)ethyl)piperidine-2,6-dione) in acute onset ovalbumin (OVA) induced-allergic asthma in BALB/c mice.
Methods: We treated mice orally with titrated doses of XC8 and corticosteroid dexamethasone (Dex) daily for 10 consecutive days following the sensitization of mice with ovalbumin 
(OVA) and before and during aerosol challenge to the airways and measured lung inflammation, mucus secretion, OVA-specific serum antibodies, and methacholine-induced airway 
hyperresponsiveness (AHR).
Results: When we treated mice with XC8 orally with 0.3 mg/kg daily for 10 consecutive days, eosinophilic lung inflammation was inhibited at disease onset compared to diluent-
treated controls. XC8 also suppressed mucus hypersecretion, sera antigen-specific IgE or IgG1 titres, and AHR. Remarkably, XC8 was significantly more effective than a clinically 
relevant dose of Dex for all disease parameters.
Conclusion: Our results demonstrate that XC8 efficiently suppresses experimental allergic asthma at low doses. These data highlight properties of XC8, which may have potential for 
clinical testing in this indication. This research was supported by HSCD GmbH, Tulln, Austria.

P.D.21.04
the immunomodulatory effect of imperatonin on dendritic cells and in ovalbumin-induced asthmatic mice

C. L. Lin1, C. C. Wang2, H. L. Wu1, Y. L. Lee3; 
1Graduate Institute of Medical Sciences, College of Medicine, Taipei Medical University, Taipei, Taiwan, 2School of Pharmacy, College of Pharmacy, Taipei Medical University, Taipei, Taiwan, 
3Department of Microbiology and Immunology, College of Medicine, Taipei Medical University, Taipei, Taiwan.

Introduction: Asthma is a chronic airway inflammatory disease with various phenotypes, including T-helper type 2 (Th2)-mediated allergic asthma which is associated with allergen 
sensitization and is driven by Th2 lymphocytes. Therefore, inhibition of Th2 responses by modulating antigen-presenting dendritic cells (DCs) is considered a strategy to treat Th2-
associated allergic asthma. Imperatorin, a natural furocoumarin and a phytochemical, is isolated from traditional Chinese medicines and has been shown to inhibit the inflammation 
reaction in lipopolysaccharide (LPS)-activated macrophages.
Materials and Methods: Herein, We investigated whether imperatorin could modulate the activation and function of DCs and T cells in vitro. Furthermore, we evaluated the 
antiallergic effect of imperatorin in the murine model of ovalbumin (OVA)-induced Th2-mediated asthma.
Results: In this study, we demonstrated that imperatorin inhibited the production of IL-12 and pro-inflammatory cytokines (TNFα,IL-1β, and IL-6), but enhanced IL-10 secretion 
by LPS-stimulated bone marrow-derived DCs. Compare to fully mature DCs, high levels of ICOS-L and Notch ligand Jagged-1 molecules were expressed by these DCs. In the 
mix lymphocyte reaction, imperatorin-treated DCs inhibited CD4+ T cells proliferation but increased IL-10 production by T cells. Additionally, we found that imperatorin directly 
suppressed anti-CD3/anti-CD28 antibodies-activated CD4+ T cell proliferation and cytokine production. In the future, we will further investigate the potential therapeutic effect of 
imperatorin in asthmatic mice.
Conclusions: Taken together, these results indicate that imperatorin-modulated DCs may enhance IL-10-producing regulatory T cells production in vitro.

P.D.21.05
Prevention and therapy of allergy by parasite derived immunomodulators

M. Drinic1, I. Schabussova1, A. Wagner1, B. Ruttkowski2, A. Joachim2, U. Wiedermann1; 
1Institute of Specific Prophylaxis and Tropical Medicine, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2University of Veterinary 
Medicine, Vienna, Austria.

Numerous epidemiological and experimental studies have confirmed the inverse relationship between reduced incidence of allergic diseases and infection with certain parasites. The 
so called “hygiene hypothesis” has opened a new field in allergy research aiming at identifying parasite-derived immunomodulators.
We have shown that infection with certain protozoa and helminths, such as Toxoplasma gondii or Oesophagostomum dentatum prevented allergic immune responses and airway 
inflammation in a mouse model of type I allergy.
The application of parasitic extracts, as we demonstrate in continuation of these studies, also reduces airway inflammation along with decreased levels of IL-5 and eosinophils in 
bronchoalveolar lavage. Moreover, we show that upon heat-inactivation O. dentatum retains whereas T. gondii extract loses its immunomodulatory potential. This indicates that in 
terms of O. dentatum immunosuppressive molecules may include heat-resistant sugar structures, whereas with T. gondii immunomodulation may primarily be promoted by proteins.
We now aim to identify and characterize the respective immunomodulatory molecules in detail:
Extracts of both parasites are being fractionized and biochemically characterized with different techniques such as normal- and reversed-phase HPLC, 2D gel electrophoresis, 
followed by MALDI-TOF-MS in order to identify specific compounds with immunomodulatory/anti-allergic properties. The most promising candidates will be purified/ produced and 
tested in vitro and in vivo in prophylactic and therapeutic settings in our mouse model of type I allergy.
Supported by FWF (SFB F46)

P.D.21.06
Humanized mice as in vivo model for therapy of IgE-mediated allergy

C. Vizzardelli1, B. Nagl1, A. Neunkirchner2, C. Kitzmüller1, B. Jahn-Schmid1, B. Bohle1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Institute of Immunology, Medical University of Vienna, Vienna, Austria.

Allergen-specific immunotherapy (AIT) is the only treatment curing IgE-mediated allergy with long-term benefit. Unfortunately, AIT fails in a substantial number of treated patients. 
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Therefore, one major focus of allergy research is the development of allergy vaccines with improved efficacy. Current mouse models are successful in a prophylactic but not in a 
therapeutic approach. To better imitate the therapy of humans in an in vivo model we humanized NOD-SCID IL-2Rγc-/- (NSG) mice with PBMC from allergic patients according to 
Martin et al. (JACI. 2012; 129:521). To this aim, PBMC from birch pollen-allergic donors and birch pollen extract (BPE) were concomitantly injected intraperitoneally (i.p.) in NSG-mice, 
followed by an i.p. boost with BPE after 7 days. NSG-mice received either PBS or BPE intranasally (i.n.) from day 20-22 and at day 24 the lung function was evaluated by invasive 
measurement of airway resistance performed on anesthetized, intubated mice by mechanical ventilation in response to increasing doses of methacholine. In parallel, the presence of 
human cells in lungs and spleens was analysed by flow cytometry. We could detect human CD3+CD45+ T cells in lung, spleen and BAL fluid as well as a higher percentage of murine 
eosinophils in the lung of NSG-mice i.n. challenged with BPE. As a next step we will set-up a therapeutic approach to establish a suitable in vivo model for testing novel allergy 
vaccines developed in our laboratory.

P.D.21.07
Recombinant probiotic bacteria expressing allergen-chimers for the neonatal prevention of poly-sensitization

P. J. Sarate1, S. Heinl2, C. Daniel3, H. Kozákova4, R. Grabherr2, I. Schabussova1, U. Wiedermann1; 
1Institute of Specific Prophylaxis and Tropical Medicine, Center of Pathophysiology, Infectiology & Immunology, Medical University of Vienna, Kinderspitalgasse 15, Wien, Austria, 2(c/o) CD 
Laboratory for Genetically Engineered Lactic Acid Bacteria Department of Biotechnology University of Natural Resources and Life Sciences VIBT, Wien, Austria, 3Institut Pasteur de Lille, 
Center for Infection and Immunity of Lille, Universite´ Lille Nord de France, CNRS, UMR 8204, Institut National de la Sante´ et de la Recherche Me´ dicale, Lille, France, 4Laboratory of 
Immunology and Gnotobiology, Institute of Microbiology of Academy of Sciences of Czech republic,V.V.I., Novy Hradek, Czech Republic.

It is well recognized that allergic individuals are at risk to develop multiple allergies and such poly-sensitized individuals are difficult to treat by conventional therapeutic measures. We 
have recently established mouse models of poly-sensitization and demonstrated that allergic poly-sensitization can be suppressed by mucosal treatment with novel allergen chimers 
in adult mice. Many studies report that immune responses induced in early life to environmental and dietary antigens including probiotic bacteria will be decisive for future immune 
response to these antigens. With respect to neonatal interventions, we previously showed that colonization with recombinant lactic acid (probiotic) bacteria expressing the allergen 
Bet v 1 successfully prevents allergic responses.
We now want to investigate whether the concept of neonatal colonization with recombinant probiotic bacteria could be used for prevention of allergic multi-sensitivities. In order to 
investigate this, our first aim is to screen candidate probiotic strains with immunomodulatory capacity and to construct a recombinant strains, constitutively expressing a birch and 
grass pollen chimer. With this respect, we have successfully cloned Lactobacillus plantarum and E.coli Nissle with birch and grass pollen chimer. To test if this recombinant strains can 
be used to prevent poly-sensitization the strains will be used for the neonatal colonization in (a) conventional mice and in (b) germ-free mice prior to sensitization with allergens. Apart 
from testing the effects of these treatments, interaction of recombinant probiotic strains with the host immune system will be studied.
FWF funding (MCCA program)

P.D.21.08
QS-21 in combination with alum allows reduction of antigen-amount in allergen-specific grass pollen immunotherapy in a preclinical model

U. Baranyi1,2, M. Focke-Tejkl1,3, B. Linhart1,3, F. Stolz4, A. Neubauer4, R. Henning4, T. Wekerle1,2, R. Valenta1,3; 
1Medical University of Vienna, Vienna, Austria, 2Department of Surgery, Vienna, Austria, 3Div. of Immunopathology, Dept. of Pathophysiology and Allergy Research, Center of 
Pathophysiology, Infectiology and Immunology, Vienna, Austria, 4Biomay AG, Vienna, Austria.

Introduction: Allergen-specific immunotherapy (SIT) is a curative vaccination strategy administered with increasing doses of allergens and induces specific IgG which blocks allergen-
specific IgE in sera of treated allergic patients. SIT is mostly administered with alum and needs sometimes high amounts of allergens to be effective. Administration of allergens by SIT 
can cause severe anaphylactic side effects in patients and we therefore investigated if the use of QS-21a saponin-derived adjuvant allows to reduce allergen doses. For this purpose, 
we tested if a mixture of the recombinant (r) major grass pollen allergens is suitable for vaccination with QS-21 alone or in combination with alum in mice.
Materials and Methods: BALB/c mice (n=6 per group) were immunized subcutaneously with rPhl p 1, Phl p 2, Phl p 5 and Phl p 6 (5µg or 2.5µg each per mouse) at day 0, 21 and 42 with 
either alum, QS-21 or a combination of alum and QS-21. Further we investigated the immune response of r allergen mixture in rabbit as single or double adjuvant combination after 
sensitization and each boost. We tested allergen-specific IgG1 IgG2a and IgE ELISAs.
Results: An enhancement of IgG1 after immunization with low dose r allergen-mix was detected in sera of mice and IgG in rabbits. Interestingly the effect of QS-21in allergen-specific 
IgG2a was partially abolished with combined adjuvants in sera of mice.
Conclusions: QS-21 in combination with alum has the potential to reduce allergen-amount in SIT.
The study was supported by the Austrian-Science-Fund (FWF SFB F4605) and by BIOMAY-AG

P.D.21.09
Allergen-specific IgG antibodies suppress allergen-induced lung inflammation and airway hyperresponsiveness in murine models of birch and grass pollen allergy

B. Linhart, M. Narayanan, M. Focke-Tejkl, S. Vrtala, R. Valenta; 
Dept. of Pathophysiology and Allergy Research, Center of Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria.

Introduction: Recombinant allergy vaccines based on hypoallergenic allergen derivatives and peptide-carrier constructs were developed for specific immunotherapy. Their ability 
to induce allergen-specific IgG responses which interfered with IgE-binding to allergens was demonstrated in animal studies and clinical trials. Here we investigated the impact of 
allergen-specific IgG antibodies induced by Bet v 1-derived peptides bound to the carrier KLH, or by hypoallergenic hybrid molecules derived from the major grass pollen allergens Phl 
p 1, Phl p 2, Phl p 5, and Phl p 6 on allergic lung inflammation and airway hyperresponsiveness in murine models of grass and birch pollen allergy.
Materials and Methods: Groups of BALB/c mice (n=5) were sensitized subcutaneously to the major birch pollen allergen Bet v 1 or the major grass pollen allergens. Vaccine induced 
IgG or control antibodies were administered 4 weeks later. Allergic lung inflammation was induced by nasal application of the respective allergens. Airway hyperresponsiveness 
was assessed by whole-body plethysmography and allergic inflammation of lung tissue was examined by H&E staining. Proliferation assays of splenocytes co-cultivated with the 
respective allergens in the presence or absence of vaccine induced antibodies were performed.
Results: Administration of birch and grass pollen allergen-specific IgG to sensitized mice protected against allergic lung inflammation and reduced airway hyperresponsiveness 
compared to mice having received control antibodies. Vaccine-induced IgG suppressed allergen-specific splenocyte proliferation.
Conclusions: Vaccination with carrier-bound allergen-derived peptides and hypoallergenic hybrid molecules induces allergen-specific IgG antibodies which suppress allergen-specific T 
cell responses and allergic lung inflammation.
Supported by the FWF (P23350-B11, F4605)

P.D.21.10
The Vienna Challenge Chamber as a tool to monitor immediate allergic reactions and treatment effects in patients with mite allergic rhinitis

P. Zieglmayer, R. Zieglmayer, P. Lemell, F. Horak; 
Vienna Challenge Chamber, Allergy Center Vienna West, Vienna, Austria.

Background: In trials on allergen immunotherapy increasing numbers of patients are required to demonstrate clinical efficacy. Environmental allergen concentration is variable, often 
being below treshold of clinical reactivity.
Objectives: To demonstrate validity of an allergen challenge chamber in terms of retest reliability and correlation between allergen concentration and total nasal symptom score as 
well as dose dependent clinical efficacy of a new immunotherapeutic mite tablet.
Methods: Adult mite allergic patients were enrolled. Primary criterion was TNSS in both investigations, evaluated every 30 minutes during 6 hour challenge sessions. In the DBPC dose 
finding trial patients were randomized to receive daily MK-8237 12 DU, 6 DU, or placebo tablet for 24 weeks, and underwent mite challenges at screening and Weeks 8, 16, and 24 of 
treatment.
Results: Retest reliability was demonstrated with curves matching with a mean TNSS of 6.7. A clear dose response was shown with a mean TNSS of 6.6 at the finally selected allergen 
concentration. In the dose finding study a significant TNSS improvement with MK-8237 versus placebo was observed at Weeks 8, 16 and 24 for 12 DU, and at Weeks 16 and 24 for 6 DU. 
Both doses of MK-8237 were well tolerated.
Conclusions: A clear and reproducible dose response in terms of mite allergen concentration could be shown. Symptom curves were robust also concerning retest reliability. Dose 
dependent efficacy of MK- 8237 tablet were demonstrated. The mite challenge chamber model offers a safe and reproducible option for investigation of mite allergic patients.

P.D.21.11
Molecular-based allergy diagnostics in atopic dermatitis patients

O. V. Shtyrbul, E. S. Fedenko, O. G. Elisyutina; 
Institute of Immunology, Moscow, Russian Federation.

Introduction: Atopic dermatitis (AD) is one of the prevalent allergic diseases. Most АD patients have a polyvalent sensitization. The aim of our study was to investigate sensitization in 
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AD patients thereby improving the understanding of triggering allergens for further management of disease, including allergen-specific immunotherapy (ASIT).
Materials and Methods: There were 22 patients with AD, aged 5-57 years old, 15 of them had respiratory symptoms. High IgE total levels (1200±250 UI/ml) and polyvalent sensitization 
were found in all patients. Further they were examined by Immuno-Solid phase Allergen Chip (ISAC) (Phadia Multiplexing Diagnostics GmbH) for molecular-based allergy diagnostics.
Results: Mainly species-specific aeroallergen components sensitization revealed in all patients: to grass pollen: bermuda (nCyn d1) in 8 patients, timothy (rPhl p1) - 9, (rPhl p4) - 4, 
(rPhl p5) - 2, (rPhl p6) - 5, (rPhl p 11) - 3, trees pollen: birch (rBet v1) - 10, (rBet v2) - 2, (rBet v4)- 0, weed pollen: ragweed (nAmb a1) - 3, mugwort (nArt v1) -3, goosefoot (rChe a1) - 2, 
plantain (nPlal 1) - 3, to animals: cat (rFel d1) - 10, (rFel d4) - 8; dog (rCan f1) - 8, (rCan f2) - 5, (rCan f6) - 5, to HDM: D.farinae (rDer f1 - 6, rDer f2 -5), D.pteronyssinus (rDer p1- 2, rDer 
p2 -3). Amongst molds the main allergen was found to be A. fumigates (nAsp f6 - 7).
Сonclusions: Molecular-based allergy diagnostics in AD patients allows cause selection individual treatment and diet, and ASIT administration.

P.D.21.12
Oral delivery of allergen-specific vaccination using recombinant Lactobacillus rhamnosus GG in a murine model of birch pollen allergic asthma

I. Spacova1, S. F. Seys1, R. Dockx1, M. I. Petrova1, F. C. Devos1, A. Kasran1, J. A. Vanoirbeek1, J. L. Ceuppens1, J. Vanderleyden1, S. Lebeer1,2; 
1KU Leuven, Leuven, Belgium, 2University of Antwerp, Antwerp, Belgium.

Introduction: Genetically engineered probiotic bacteria offer a promising strategy for mucosal delivery of recombinant therapeutic molecules. Lactobacillus rhamnosus GG (LGG) is a 
suitable mucosal delivery vehicle due to its safety, well-documented use and immunomodulatory properties. Here, a mouse model of birch pollen (BP)-mediated asthma is optimized, 
and survival and tolerability of recombinant LGG expressing the major BP allergen Bet v 1 are evaluated.
Methods: Mice were intraperitoneally sensitized with in-house produced recombinant Bet v 1 or BP extract with alum twice at 1-week interval followed by intranasal challenges with 
BP extract. Airway hyperreactivity, BAL eosinophilia and immunoglobulin production were analyzed. Bet v 1-expressing LGG was constructed and administered intragastrically 7 
times over 2 weeks prior to sensitization. Live bacterial counts in feces and specific antibody levels were analyzed.
Results: In both mouse models airway hyperreactivity, BAL eosinophilia and specific IgG1 and IgE serum antibody levels were increased compared to non-sensitized mice. Bet v 
1-expressing LGG did not affect weight or mortality. Live bacteria were detected in feces up to 4 days after administration. Bet v 1-specific antibody levels were not significantly 
affected after administration of Bet v 1-expressing LGG.
Conclusion: We developed a shortened murine model of BP allergic asthma. Marked increase in asthma-associated parameters was demonstrated. Bet v 1-expressing LGG was well-
tolerated, survived in the gut for several days and did not sensitize for Bet v 1. Whether administration of Bet v1-expressing LGG reduces airway hyperreactivity and inflammation is 
currently under further investigation.
Study supported by IWT-Vlaanderen SB-doctoral grant.

P.D.21.13
Superior immunogenicity of BM32 a recombinant B cell epitope-based grass pollen allergy vaccine over established allergen extract-based vaccines

M. Weber1, M. Focke-Tejkl1, K. Niespodziana1, B. Linhart1, A. Neubauer2, H. Huber2, R. Henning2, R. Valenta1; 
1Division of Immunopathology, Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, 
Austria, 2Biomay AG, Vienna, Austria.

Introduction: Due to their allergenic activity, currently registered vaccines for allergen-specific immunotherapy require multiple administrations of increasing allergen doses to 
achieve therapeutic effects. We compared the immunogenicity of a recombinant hypoallergenic grass pollen allergy vaccine BM32 based on fusion proteins consisting of B cell 
epitope-derived allergen peptides from the four major grass pollen allergens fused to hepatitis B-derived PreS as carrier protein with allergen extract-based vaccines.
Methods: BALB/c mice and rabbits were immunized with BM32, four different registered allergen extract-based vaccines, and with a mix of the four recombinant wild type allergens 
(Phl p 1, 2, 5 and 6). BM32 and the recombinant allergen mix were injected three times in monthly intervals and for the extract-based vaccines immunization protocols provided by the 
manufacturers were used. Allergen-specific antibodies were studied by ELISA and T cell responses in mice by T-cell proliferation assay. The ability of vaccine-induced allergen-specific 
IgG antibodies to block patients IgE binding to grass pollen allergens was tested in ELISA competition experiments.
Results: BM32 was the only vaccine which induced IgG responses towards the major Phl p 2 allergen and an induction of protective IgG towards the other grass pollen allergens 
comparable to established extract-based vaccines was achieved with only three injections.
Conclusion: Results from the immunization experiments indicate superior immunogenicity of BM32 over allergen-extract-based immunotherapy.
This work was supported by Biomay AG, Vienna, Austria, by Austrian Research Promotion Agency (FFG, Grant nos. 830432, 835415) and by the Austrian Science Fund (FWF) project 
F4605.

P.D.21.14
Interaction of neuraminidase-coated microparticles with human intestinal epithelial cells

S. C. Diesner1,2, C. Schultz1, S. Exenberger1, E. Fuerst1, X. Wang3, F. Roth-Walter1,4, D. Heiden1, I. Pali-Schöll1,4, E. Jensen-Jarolim1,4, F. Gabor3, E. Untersmayr1; 
1Medical University of Vienna, Department of Pathopysiology and Allergy Research, Vienna, Austria, 2Medical University of Vienna, Department of Paediatrics and Adolescent Medicine, 
Vienna, Austria, 3University of Vienna, Department of Pharmaceutical Technology and Biopharmaceuticals, Vienna, Austria, 4Comparative Medicine, Messerli Research Institute of the 
University of Veterinary Medicine Vienna, Medical University Vienna and University Vienna, Vienna, Austria.

Introduction: Poly(D,L-lactide-co-glycolide) (PLGA) microparticles (MPs) coated with neuraminidase (NA) from Vibrio cholerae was efficient and safe for treatment of food allergy in 
a murine model. As this novel immunotherapy is designed for oral application, we aimed to analyse the interaction of NA-coated and uncoated control MPs with human intestinal 
epithelial cells.
Methods: Caco2 cells were grown for three weeks until fully differentiated. Binding and uptake of MPs was assessed by confocal microscopy using fluorescence-labelled uncoated MPs 
and NA-coated MPs. In four independent experiments, cells were incubated with MP or NA-MPs for 1, 2, 3, 6h. Cytokine, chemokine, and tight junction protein expression of epithelial 
cells were analyzed by qPCR.
Results: Confocal microscopy evaluations indicated enhanced binding and uptake of NA-MPs to intestinal cells compared to uncoated MPs. While we observed only marginal effects 
of MP incubation on RANTES, TSLP, and IL-10 mRNA, incubation with NA-coated MPs induced prominent IL-8 mRNA expression. However, also uncoated MPs induced elevated IL-8 
production at 3h stimulation. Furthermore, CCL20 mRNA expression was significantly elevated when Caco 2 cells were stimulated for 3 and 6 h with NA-coated MPs compared to 
uncoated MPs. No effect on tight junction protein expression was detected.
Conclusions: While epithelial tight junction integrity was not influenced, NA-coated MPs efficiently interacted with intestinal epithelial cells and were superior to uncoated MPs in 
evoking immune response in epithelial cells. The observed activation of intestinal epithelial cells might contribute to allergy modulating potential of NA-coated MPs.
Supported by FWF projects P21884 and SFB F4606-B19.

P.D.21.15
Modulation of atopic immune responses by transfer of allergen laden alveolar macrophages

K. Kolberg1,2, S. Barth3, R. Fischer1,4, T. Thepen1; 
1Fraunhofer IME, Dept. Pharmaceutical Product Development, Aachen, Germany, 2Uniklinik RWTH Aachen, Helmholtz Institute for Biomedical Engineering, Institute of Applied Medical 
Engineering, Dept. of Experimental Medicine and Immunotherapy, Aachen, Germany, 3South African Research Chair in Cancer Biotechnology, Institute of Infectious Disease and Molecular 
Medicine (IDM), Department of Integrative Biomedical Sciences, Faculty of Health Sciences, University of Cape Town, Cape Town, South Africa, 4RWTH Aachen University, Institute for 
Molecular Biotechnology, Aachen, Germany.

Introduction: The high affinity IgG receptor CD64 on monocytic cells mediates antigen internalization and presentation, phagocytosis and ADCC upon activation. By targeting 
antigens to CD64 the immune response towards these can be modulated using receptor mediated effector functions.
Phleum pratense pollen allergen Phl p5b (PV) was targeted to CD64 on alveolar macrophages (AMs) using scFv-allergen fusion protein, to mediate allergen internalization and antigen 
presentation to employ the immune inhibitory features of AMs in a murine atopic asthma model.
Materials and Methods: Mice were sensitized by 3x i.p. injection of PV with ImjectAlum adjuvant. AMs from unsensitized human CD64 transgenic mice were isolated by lung lavage 
and loaded in vitro with recombinant protein of CD64-specific H22(scFv) fused to PV. Allergen laden AMs were then intratracheally transferred into sensitized animals. Four days after 
an intranasal allergen challenge mice were sacrificed and IgE levels in lung, lung draining lymph nodes and spleen were determined by immunohistochemistry.
Results: All mice sensitized with PV allergen developed a specific immune response monitored by serum titer determination. No significant differences were observed between IgE 
tissue levels of the control groups. Animals receiving AMs laden with H22(scFv)-PV showed significantly reduced IgE levels in spleen and lymph node sections. This indicates that 
allergen presentation by transferred AMs resulted in systemic down regulation of the allergic IgE response.
Conclusions: Alveolar macrophages are promising target cells for immune modulatory approaches and might be used for future therapies to reprogram immune responses towards 
allergens.
This work was funded by the Fraunhofer-Gesellschaft.
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P.D.21.16
Production of a hypoallergenic variant of the major peanut allergen Ara h 2 in the baculovirus insect cell system for allergen-specific immunotherapy

A. Tscheppe1, D. Palmberger2, M. Bublin1, C. Radauer1, C. Palladino1, B. Gepp1, N. Lengger1, R. Grabherr2, H. Breiteneder1; 
1Department of Pathophysiology and Allergy Research, Medical University of Vienna, Vienna, Austria, 2Department of Biotechnology, University of Natural Resources and Life Sciences, 
Vienna, Austria.

Introduction: Peanut allergy is one of the most dangerous food allergies. Ara h 2 is a major peanut allergen. At present, peanut allergen-specific immunotherapy is not available for 
clinical use. We aimed to produce a hypoallergenic mutant (mt) Ara h 2.
Methods: An in silico designed mtAra h 2 (IgE binding surface exposed loops were removed) and the wild-type (wt) Ara h 2 with a hexahistidyl tag were inserted into a pACEBac 1 
vector and a recombinant bacmid was generated. The recombinant bacmid DNA was then used to transfect Spodoptera frugiperda Sf9 cells to generate recombinant baculovirus. For 
protein expression Trichoplusia ni BTI-TN5B1-4 ‘‘High Five’’ cells were infected. To evaluate the expression of mtAra h 2 and wtAra h 2, supernatants and cell pellets were analysed 
by SDS-PAGE and Western blotting. Molecular mass and modifications were determined by mass spectrometry. IgE binding to purified natural Ara h 2, wtAra h 2 and mtAra h 2 was 
tested by IgE-ELISA and Western blotting.
Results: Mass spectrometry analysis confirmed the absence of post-translational modifications for the main fraction of the protein. Immunoblots of Ara h 2 sensitized patients 
revealed lower IgE binding to mtAra h 2 than to the wild-type and the natural protein. In IgE-ELISA five peanut allergic patients’ sera revealed a 20-50% reduced IgE binding to mtAra 
h 2 compared with wtAra h 2.
Conclusion: mtAra h 2 is a promising template for designing the next generation of hypoallergenic mutants.
Supported by the Austrian Science Fund Doctoral Program MCCA W1248-B13.

P.D.21.17
Targeting allergens to Xcr1+DCs for allergen-specific immunotherapy

S. Bobic, A. Gudjonsson, E. Fossum, B. Bogen; 
K.G. Jebsen Influenza Vaccine Research Centre, Institute of Immunology, Oslo, Norway.

Introduction. Allergic diseases represent a major heath burden in the industrialized countries. Allergen-specific immunotherapy (SIT) is the only treatment capable of reversing and/
or dampening the allergic immune response. Our group has previously created a vaccine concept (Vaccibody), where targeting antigen to the Xcr1 receptor on a subset dendritic cells 
(cDC1s) by fusion to the chemokine Xcl1 results in a Th1-polarized immune response. Our aim is to evaluate this vaccine approach in an experimental allergy model in mice.
Methods. Allergic sensitization was induced by two i.p. injections of ovalbumin (OVA) mixed with Alum. Xcl1-vaccibodies containing OVA antigen was delivered by intradermal DNA 
vaccination combined with electroporation, before or after the i.p. injection of OVA-Alum. A non-targeted control vaccibody (NIP-OVA) was included for comparison. Mice were 
followed for 9 weeks and serum antibody titers (IgE, IgG1, IgG2a/b) evaluated at different time points. Production of Th1/Th2 cytokines in spleen was determined by ELISA.
Results: Targeting OVA to Xcr1+DCs before sensitization induced higher ratio of IgG2a/IgG1 compared to NIP-OVA, and the antibody ratio remained similar after OVA-Alum 
i.p. injection. In contrast, sensitization with OVA-Alum induced high titers of IgG1 and IgE, but no IgG2a and IgG2b. However, subsequent immunization with Xcl1-OVA induced 
production of IgG2a and IgG2b not seen with the NIP-OVA control. In both cases, Xcl1-OVA immunization lead to significantly higher IFNγ production by spleenocytes stimulated with 
OVA-peptide compared to NIP-OVA treatment.
Conclusion. Antigen delivery to specific Xcr1+DCs by fusion to Xcl1 may help skewing of the allergic Th2-response into more protective Th1-response.

P.D.22 Cancer Immunotherapy - Part 4

P.D.22.01
Immune-stimulatory cytokines as an adjuvant to enhance cancer immunotherapy

A. AlSaieedi1,2, A. Holler1, G. Bendle3, H. Stauss1; 
1Institute of Immunity and Transplantation, University College London (UCL), London, United Kingdom, 2King Abdulaziz University, Jeddah, Saudi Arabia, 3School of Cancer Sciences, 
University of Birmingham, Birmingham, United Kingdom.

Cytokines have been used to enhance the efficacy of tumor immunotherapy. Although IL-12 has shown encouraging result, the use of IL-12 as an anti-tumor agent has been limited 
due to its associated systemic toxicity with adverse effects in hematopoietic, hepatic, pulmonary and intestinal tissues. Thus, several groups have attempted to harness the functional 
potential of IL-12 in adoptive T cell therapy by delivering it locally to the tumor site. On the other hand, IL-27, a molecule of the IL-12 family, is an immune-regulatory cytokine that 
is less toxic than IL-12. Accumulating evidence suggests that IL-27 can play a role in anti-tumor immunity by promoting Th1 and cytotoxic T lymphocytes function. In this project, T 
cell function is modified by regulating the expression of IL-12 and IL-27 in adoptively transferred TCR-redirected T cells using retroviral vectors driven by a Tet- controlled promoter 
capable of producing IL-12 or IL-27 upon tetracycline/doxycycline administration. In vitro data showed that, upon antigen specific stimulation, IL-12 expression increased the level of 
IFNγ production compared to T-cells expressing TCR only, whereas IL-27 did not induce any significant changes. Preliminary in vivo experiments showed that constitutive expression of 
IL-12 but not IL-27 induced weight loss and lethal toxicity. However, in the absence of doxycycline IL-12 toxicity was not seen when T cells contained the inducible IL-12 construct. The 
doxycycline regulated system allows us to test the effect of IL-12 and IL-27 on the expansion, effector function and memory potential of TCR-redirected T cells in vivo.

P.D.22.02
Induction of anti tumor responses against malignant melanoma via antigen targeting in vivo

C. Lehmann1, K. Neubert1, L. Heger1, A. Baranska1, A. M. Staedtler1, V. Buchholz2, S. Yamazaki3, G. F. Heidkamp1, N. Eissing1, H. Zebroski4, M. C. Nussenzweig5, F. Nimmerjahn6, D. Dudziak1; 
1University Hospital Erlangen, Dept of Dermatology, Laboratory of DC Biology, Erlangen, Germany, 2TU-Munich, Institute of Medical Microbiology, Immunology and Hygiene, Munich, 
Germany, 3Hokkaido University, Department of Microbiology and Immunology, Graduate School of Medicine, Sapporo, Japan, 4The Rockefeller University, Proteomics Resource Center, New 
York, NY, United States, 5The Rockefeller University, Laboratory of Molecular Immunology, New York, NY, United States, 6University of Erlangen, Department of Biology, Chair of Genetics, 
Erlangen, Germany.

Introduction: Dendritic cells (DCs) are very important antigen presenting cells in the immune system. They are essential for the initiation of immune responses as well as for 
maintaining central and peripheral tolerance. By using chimeric antigen carrying antibodies directed against the DC-subset specific C-type lectin and endocytosis receptors DCIR2 
(33D1) and DEC205, we are able to target antigens to CD11c+CD8- or CD11c+CD8+ DCs in vivo, respectively. We have demonstrated that the type of T cell response generated is 
dependent on the DC subset that presents the antigen in vivo. Here, we wanted to investigate if we can induce a protective anti-melanoma response by targeting DCs in naïve animals 
in vivo.
Materials & Methods: For inducing an efficient immune response Ovalbumin-antigen carrying antibodies anti-DCIR2-OVA or anti-DEC205-OVA were applied under immunizing 
conditions (anti CD40 antibody in combination with the TLR 3 ligand poly(I:C)). Cellular responses were analyzed by flow cytometry and restimulation assays. Antibody responses were 
studied by ELISA. Further, tumor growth and survival was measured.
Results: In the used murine melanoma mouse model mice showed a mixed TH1/TH2 mediated antibody response and a strongly prolonged survival with a diminished tumor growth in 
protection experiments. Antigen targeting in a therapeutic setting induced a delayed tumor growth and prolonged survival.
Conclusion: Our results show that antigen targeting of DCs might be a future option for the induction of protective anti-tumor responses.
Funded by the German Research Foundation (DU548/1-1 and DU548/2-1), GIF (2177-1774.11/2007), ELAN, and Ria-Freifrau-von Fritsch Stiftung.

P.D.22.03
Cytotoxicity of defensins γ-thionin (Capsicum chinense) and PaDef (Persea americana var. drymifolia) against cancer cell lines

J. Guzmán Rodríguez, R. López Gómez, A. Ochoa Zarzosa, J. López Meza; 
Universidad Michoacana de San Niculás de Hidalgo, Morelia, Mexico.

Introduction. Cancer is a major health problem worldwide and conventional therapies have important limitations; thus, alternative therapies are required. Antimicrobial peptides (AP) 
are part of the innate immune defense and showed activity against cancer cells, which include apoptosis induction, cytoplasmic membrane lysis and immunomodulatory effects. In 
this work, we assess the cytotoxicity of plant AP defensins γ-thionin (Capsicum chinense) and PaDef (Persea americana var. drymifolia) against different cancer cell lines and evaluate 
their possible mechanism of action.
Materials and Methods. Cytotoxicity of plant AP was assessed on HeLa cells (cervical cancer), MCF-7 (breast cancer), bMEC (bovine mammary epithelial cells) and PBMC (peripheral 
blood mononuclear cells) by trypan blue exclusion assays. The apoptosis rate was measured by flow cytometry (IP/Annexin-V double staining) and gene expression by qPCR.
Results. γ-thionin and PaDef defensins (300 µg/ml, 48 h) significantly inhibited cell viability of HeLa and MCF-7 (˃50%). Interestingly, bMEC and PBMC viability was unaffected by 
γ-thionin; however, PaDef decreased the bMEC viability (74%) but the PBMC viability was unaffected. The apoptosis rate of HeLa and MCF-7 cells was ˃60% after the treatment with 
defensins (300 µg/ml, 48 h). On the other hand, PaDef defensin (200 and 300 µg/ml) induced the TNF-α expression in MCF-7 cells.
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Conclusion. γ-thionin and PaDef defensins have cytotoxic effects against HeLa and MCF-7 cells through apoptosis induction. Also, PaDef defensin induces TNF-α expression in MCF-7 
cells, which can be related with immunomodulatory effects to induce cellular death.
Grant: CIC-UMSNH 14.5

P.D.22.06
Galactose oxidase treatment of human or mouse mature dendritic cells enhances their potential in T cell priming and anti-tumor therapy

M. Heuer, A. Brandl, L. Schwab, K. Strecker, A. Beilhack, M. B. Lutz; 
University of Würzburg, Würzburg, Germany.

Dendritic cells (DCs) are the major cell type to induce primary T cell responses and therefore represent promising tools for cellular vaccination strategies against tumors. Their 
maturation is critical to acquire immunogenic capacity as characterized by MHC and costimulatory molecule upregulation, secretion of pro-inflammatory cytokines and the 
acquisition of homing potential to T cell areas of lymphatic organs. Thus, the improvement of these characteristics is subject of intensive research. We found that glycocalix 
modification of DCs dramatically improves their quality of maturation. We show that treatment of GM-CSF-dependent murine bone-marrow-derived and human monocyte-derived 
DCs with galactose oxidase (GOX) in combination with classical maturation stimuli induces ‘super-mature’ DCs showing enhanced human and murine T cell proliferation without 
affecting MHC expression, costimulation or cytokine production. Three injections of OVA-peptide loaded LPS/CD40/GOX-treated DCs into mice bearing solid subcutaneous B16-
OVA melanomas abrogated tumor growth for >30 days while the same DCs without GOX treatment reached only 20 days and untreated control mice 10 days. GOX treatment of DCs 
generates aldehydes in galactose molecules of their glycocalix allowing Schiff-base formation. These aldehyde groups allows covalent binding with amino groups on T cells, leading 
to stronger adhesion and extended clustering times with T cells. Together, additional GOX treatment of mature DCs may represent a useful amendment to improve the quality of 
existing DC maturation protocols currently used for clinical DC-based vaccination therapies against tumors.

P.D.22.07
Batf3-dependent dendritic cells direct antitumor cytotoxic T-lymphocyte vaccination

M. Enamorado, S. Iborra, D. Sancho; 
CNIC, Madrid, Spain.

Vaccination with vaccinia virus (VACV) may be an effective way of inducing anti-tumor immunity, but the role of different DC subsets in mediating this protective effect is poorly 
known. Here, we show that vaccination with VACV expressing OVA prevents development of B16-OVA melanoma administered intradermally or intravenously in WT mice one month 
later. Notably, this protection is lost in Batf3-deficient mice. Generation of T resident memory cells is impaired in the absence of Batf3, but we find that both resident memory and 
circulating memory T cells mediate tumor rejection. Our data support that Batf-3-dependent DCs are important both in the priming phase and in the reactivation of CD8+ T memory 
cells against the tumor, highlighting them as a target for tumor immunotherapy.
Work funded by the CNIC and grants from the Spanish Ministry of Economy and Competitiveness (SAF-2013-42920R) and the European Research Council (ERC Starting Independent 
Researcher Grant 2010, ERC-2010-StG 260414). The CNIC is supported by the Spanish Ministry of Economy and Competitiveness and the Pro-CNIC Foundation.

P.D.22.08
Long-term outcome of extranodal NK/T cell lymphoma patients treated with post-remission therapy using EBV LMP1 and LMP2a-specific CTLs

S. G. Cho1, N. Kim2, H. J. Sohn3, S. K. Lee4, S. T. Oh5, H. J. Lee3, H. I. Cho6, H. W. Yim7, S. E. Jung8, G. Park9, J. H. Oh10, B. O. Choi11, S. W. Kim12, S. W. Kim12, N. G. Chung13, J. W. Lee1, Y. S. Hong14, 
T. G. Kim3; 
1Department of Hematology, Catholic Blood and Marrow Transplantation Center, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 
2Institute for Translational Research and Molecular Imaging, College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 3Catholic Hematopoietic Stem Cell Bank, College 
of Medicine, The Catholic University of Korea,, Seoul, Korea, Republic of, 4Department of Medical Lifescience, College of Medicine, The Catholic University of Korea3Medical Lifescience, 
Seoul, Korea, Republic of, 5Department of Medical Lifescience, College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 6Cancer Research Institute, College of 
Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 7Department of Preventive Medicine, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, 
Seoul, Korea, Republic of, 8Department of Radiology, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 9Department of Pathology, 
Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 10Department of Nuclear Medicine, Seoul St. Mary’s Hospital. College of Medicine, 
The Catholic University of Korea, Seoul, Korea, Republic of, 11Department of Radiation Oncology, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, 
Korea, Republic of, 12Department of Otolaryngology-Head and Neck Surgery, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 
13Department of Pediatrics, Seoul St. Mary’s Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of, 14Department of Medical Oncoogy, Seoul St. Mary’s 
Hospital. College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of.

Extranodal NK/T-cell lymphoma (ENKTCL) is associated with latent Epstein-Barr virus (EBV) infection and frequent relapse even after complete response (CR) to intensive 
chemotherapy and radiotherapy. The expression of EBV proteins in the tumor provide targets for adoptive immunotherapy with antigen-specific cytotoxic T cells (CTL). To evaluate 
the efficacy and safety of EBV latent membrane protein (LMP)-1 and LMP-2a specific CTLs (LMP1/2a CTLs) stimulated with LMP1/2a RNA-transferred dendritic cells, we treated ten 
ENKTCL patients who showed complete response to induction therapy. Patients who completed and responded to chemotherapy, radiotherapy, and/or high-dose therapy followed 
by stem cell transplantation (HDT/SCT) were eligible to receive eight doses of 2 x107 LMP1/2a CTLs/m2. Following infusion, there were no immediate or delayed toxicities. The four-
year overall survival (OS) and progression-free survival (PFS) were 100%, and 90% (95% CI: 71•4% to 100%) respectively with a median follow-up of 55•5 months. Circulating IFN-γ 
secreting LMP1 and LMP2a-specific T cells within the peripheral blood corresponded with decline in plasma EBV DNA levels in patients. Adoptive transfer of LMP1/2a CTLs in ENKTCL 
patients is a safe and effective post-remission therapeutic approach. Further randomized studies will be needed to define the role of EBV-CTLs in preventing relapse of ENKTCL.

P.D.22.09
Erythrocytes used as tumor antigen carrier to target antigen-presenting cells: innovative approach for in situ cancer immunotherapy

M. Cremel, N. Guerin, W. Berlier, F. Horand, Y. Godfrien; 
ERYTECH Pharma, Lyon, France.

Introduction: One of the key successes in vaccine therapy development is the effective delivery of tumor antigens (TA) to antigen-presenting cells (APC) to establish a strong cytotoxic 
T-cell (CTL) response against tumor cells. Our innovative approach is to use the property of senescent erythrocytes to be phagocytosed by APC. Indeed TA can be loaded into 
erythrocytes that will be used as carrier to specifically deliver the TA to APC, which will ensure their presentation to T-cells.
Materials and Methods: Ovalbumin (OVA), tyrosinase-related protein 2 peptide (TRP2, a melanoma TA) and prostate specific antigen (PSA) were entrapped in erythrocytes by a 
hypotonic process. These cells were intravenously injected to mice with Poly(I:C) as adjuvant. The CTL response was analyzed by IFNγ ELISPOT and in vivo lysis of TA-expressing 
target cells injected to immunized mice.
Results: An efficient CTL response was obtained with OVA (2µg) or TRP2 (20µg) entrapped in erythrocytes leading to 97% and 96% of target cell lysis in vivo. By comparison, injections 
of free antigen induced less than 5% of lysis. In addition, a significant number of TA-specific IFNγ-secreting CD8 T-cells was generated (1585 and 286 cells/106 cells for TRP2 and PSA, 
respectively). Finally, the efficacy of the immune response generated by TA encapsulated into erythrocytes was confirmed in mice bearing OVA and TRP2 tumor cells.
Conclusion: The use of erythrocytes as TA carrier to specifically deliver antigen to APC and induce efficient and antigen-specific immune response is a very promising strategy in cancer 
immunotherapy.

P.D.22.11
Devising a glycoantigen specific DC immunotherapy to develop an efficient anti-tumor response in the hypoxic environment of glioblastoma

R. A. Ginwala1, D. Sagar1, L. Betesh1, X. Huang2, C. Foss3, S. Karakashev1, Z. K. Khan1, A. Mehta1, R. Philip2, M. Pomper3, M. Reginato1, P. Jain1; 
1Drexel University College of Medicine, Philadelphia, PA, United States, 2Immunotope Inc., Doylestown, PA, United States, 3Johns Hopkins Medicine, Bethesda, MD, United States.

Glioblastoma (GBM) is the most malignant type of brain tumor, its therapy hindered by the hypoxic microenvironment that promotes tumor resistance and inhibits immune cell 
function. We studied tumor adaptations to hypoxia in human and rat glioma cell lines, U87-MG and F98 respectively, showing expression of HIF-1α, a transcription factor that 
stimulates genes promoting angiogenesis and tumor growth. Also, hypoxia increased HIF-1α expression in dendritic cells (DCs), but downregulated the expression of HLA-DR, CD86 
and HLA-ABC affecting their antigen processing and presentation capability in addition to reducing the generation of pro-inflammatory cytokines such as TNF-α and IL-6. In vivo 
imaging revealed fluorescently labeled DCs migrating away from site of injection into spleen and mediastinal lymph nodes (MLN) of mice with GBM indicating chemoattraction of 
DCs to areas of inflammation post hypoxia reversal using antisense HIF-1α plasmid. In order to identify tumor antigens we used glycan analysis wherein GlcNAc was overexpressed in 
hypoxic GBM cells. We then enriched GlcNAc expressing glycoantigens and identified 46 glycopeptides derived from 33 glycoproteins. Lamb1, SerpinH1, CD63 and other glycoproteins 
identified are associated with tumor survival, progression, invasion, immune evasion and therapy resistance. Lectins expressed on DCs complimentary to these glycans will be 
identified to devise a DC based vaccine, which in conjunction with hypoxia reversal will augment the efficacy of existing therapies against GBM.
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P.D.22.12
In vivo potential of recombinant granulysin against human tumors

S. Al-Wasaby, D. de Miguel, A. Aporta, J. Naval, B. Conde, L. Martinez-Lostao, A. Anel; 
University of Zaragoza, Zaragoza, Spain.

9 kDa granulysin is a protein present in the granules of human CTL and NK cells, with cytolytic activity against microbes and tumors. Previous work for our group demonstrated that 
this granulysin isoform induced apoptosis in vitro on hematological tumor cells and on primary tumor cells from B-CLL patients. In the present work, recombinant 9 kDa granulysin 
was used as an anti-tumoral agent to study its in vivo effect on tumor development in athymic “nude” mice models bearing human breast adenocarcinoma MDA-MB-231 or multiple 
myeloma NCI-H929-derived xenografts. Granulysin prevented the in vivo development of detectable MDA-MB-231-derived tumors. In addition, recombinant granulysin was able 
to completely eradicate NCI-H929-derived tumors. All granulysin-treated tumors exhibited signs of apoptosis induction and an increased NK cell infiltration inside the tumor tissue 
comparing to control ones. Moreover, no in vivo deleterious effects of the recombinant 9 kDa granulysin doses used in this study were observed on the skin or on the internal organs 
of the animals. In conclusion, granulysin was able to inhibit the progression of MDA-MB-231-derived xenografts and also to eradicate multiple myeloma NCI-H929-derived xenografts. 
This work opens the door to the initiation of preclinical and possibly clinical studies for the use of 9 kDa granulysin as a new anti-tumoral treatment.

P.D.22.13
Anti-cancer properties of Gastropodan hemocyanins in murine model of colon carcinoma

V. Gesheva1, S. Chausheva1, N. Mihaylova1, I. Manoylov1, L. Doumanova1, K. Idakieva2, A. I. Tchorbanov1; 
1Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 2Institute of Organic Chemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria.

Introduction: A number of natural compounds are designed to repair, stimulate, or enhance the immune system response. Among them are the hemocyanins (Hcs) - extracellular 
copper proteins isolated from different arthropod and mollusc species. Hemocyanins are very promising class of anti-cancer therapeutics due to their immunogenic properties and the 
absence of toxicity or side effects. KLH (Megathura crenulata hemocyanin) is the most studied molecule of this group and has been used in anti-tumor clinical trials.
Material and Methods: The Hcs were isolated from marine snail Rapana thomasiana (RtH) and the terrestrial snail Helix pomatia (HpH). Murine colon carcinoma cell line C-26 was 
used for animal administration and solid tumor establishment. Flow cytometry was performed for phenotyping of spleen and tumor suspensions and an apoptosis assay. The levels of 
cytokines, anti-C-26 and anti-TT antibodies, were quantified by ELISA.
Results: The Hcs expressed strong in vivo anti-cancer and anti-proliferative effects in the developed murine model of colon carcinoma. We observed a more than 3-fold significant 
increase of the spleens in non treated C-26-bearing mice compared to Hcs treated. The immunization with RtH and HpH prolonged the survival of treated animals, improve humoral 
anti-cancer response and moderate the manifestation of C-26 carcinoma symptoms as tumor growth, splenomegaly and lung metastasis appearance.
Conclusions: Hemocyanins are used so far for therapy of superficial bladder cancer and murine melanoma models. Our findings demonstrate a potential anti-cancer effect of 
hemocyanins on a murine model of colon carcinoma suggesting their use for immunotherapy of different types of cancer.

P.D.22.14
The critical role of immune microenvironment in Hepatocellular carcinoma- the potential of TLR3 ligand as a novel immunotherapy

V. Chew; 
Singhealth Translational Immunology and Inflammation Centre, Singapore, Singapore.

Hepatocellular carcinoma (HCC) is an aggressive cancer that is linked to chronically dysregulated liver inflammation. However, appropriate immune responses can control HCC 
progression.
We previously identified an 14 immune-gene signature that predicts patient survival in a total of 155 HCC patients from Singapore, Hong Kong and Zurich irrespective of patient 
ethnicity and disease aetiology. Importantly, it predicts the survival of patients with early disease (stages I and II), for whom classical clinical parameters provide limited information. 
This signature includes the chemokine genes CXCL10 and CCL5, markers of T helper 1, CD8+ T and natural killer (NK) cells, inflammatory cytokines (tumour necrosis factor α, 
interferon γ) and Toll-like receptor-3 (TL3).
We further investigated the underlying mechanism TLR3 in HCC. TLR3 expression was also associated with longer survival in HCC patients (HR = 2.1, P = 0.002, n=172). TLR3 expression 
by both tumor parenchyma and tumor-infiltrating NK cells associates with patient survival. In-vitro, TLR3 activation increased cell death and enhanced chemokines (CXCL10 and CCL5) 
expression in TLR3+ SNU182 HCC cell line as well as promoted NK cell activation and its cytotoxicity against HCC cells. In vivo, using both a transplanted and spontaneous mouse 
models of liver tumor, treatment with TLR3 ligand increased intratumoral chemokines expression, T- and NK-cells activation and tumor infiltration as well as enhanced apoptosis and 
reduced proliferation of the tumor parenchyma cells.
Hence, tumor immune microenvironment is critical for HCC progression and TLR3 is shown to be an important modulator of tumor progression and a potential target for 
immunotherapy.

P.D.22.15
Application of polymer donors of nitric oxide for intensification of targeted therapy of solid tumors with polymer cytotoxic drugs

V. Horková1, L. Sivák1, M. Studenovský2, M. Šírová1; 
1Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague 4, Czech Republic, 2Institute of Macromolecular Chemistry, Academy of Sciences of the Czech Republic, Prague 
6, Czech Republic.

Polymer-based drug delivery systems represent one of the promising strategies of successful tumor treatment leading to complete control over the tumor and limited systemic 
toxicity. Conjugation of a low-molecular-weight drug to a synthetic polymer carrier enables targeted drug delivery to tumor tissue/cells. The conjugates show significantly extended 
circulation time, and preferentially accumulate in tumor tissue by Enhanced Permeability and Retention (EPR) effect. The EPR effect depends on a structural anomaly of tumor 
neovasculature. Vasodilators were shown to enhance the EPR via increasing the blood flow. Thus, exploration of the EPR is a powerful tool for targeted cancer therapy based on 
macromolecular agents. Water-soluble N-(2-hydroxypropyl)methacrylamide (HPMA) is an appropriate drug carrier, enabling control of drug loading and release. The conjugates 
proved high anti-tumor activity, inducing complete tumor regression followed by resistance to second tumor challenge in experimental murine models.
Three HPMA-based conjugates of nitroesters were prepared as donors of nitric oxide (NO) with the aim to enhance the EPR effect, thus enhancing accumulation of co-administered 
macromolecular cancerostatics. The conjugates exhibited various ability to release NO upon incubation with cancer cells in vitro. Moreover, it was tested whether the polymer 
NO donors were able to potentiate the cytotoxic effect of cancerostatics in vitro. At the effective concentrations, the polymer NO donors itself did not show cytotoxic effect. The 
enhancement of the EPR effect in vivo was tested in murine experimental tumors, such as EL4 T cell lymphoma and 4T1 breast carcinoma.
This work was supported by the Czech Science Foundation (project 14-12742S).

P.D.22.16
Graphene quantum dots suppress differentiation, maturation and anti-tumour functions of human dendritic cells

S. Tomic1, D. Mihajlović1, Z. Marković2, V. Trajkovic3, M. Colic1; 
1Medical Faculty of the Military Medical Academy, Belgrade, Serbia, 2Vinča Institute of Nuclear Sciences, University of Belgrade, Belgrade, Serbia, 3Institute for Microbiology and 
Immunology, School of Medicine, University of Belgrade, Belgrade, Serbia.

Introduction: Graphene quantum dots (40nm) (GQDs) were proposed for cancer diagnostics and therapy due to their desirable optical properties and controllable cytotoxicity. A 
successful cancer therapy inevitably includes the activation of T-cell mediated anti-tumour response triggered by dendritic cells (DCs). However, the effects of GQDs on differentiation, 
maturation and anti-tumour functions of DCs are completely unknown.
Materials and Methods/Results: Using a model of human monocyte-derived DCs, we showed that GQDs are internalized easily by immature DCs. When applied in non-toxic 
concentrations (200 µg/ml), GQDs inhibit strongly the up-regulation of CD1a expression by DCs during their differentiation, and potentiate the expression of ILT-3 and ILT-4 by these 
cells. DCs differentiated in the presence of GQDs, as well as those treated with GQDs during the maturation only, express significantly lower levels of CD83, CD86, CD40 and HLA-DR, 
and higher levels of ILT-3 and CCR7, when challenged with LPS/IFN-γ, necrotic tumour lysate (NTL) or both. These results correlated with a weaker capability of GQD-treated DCs, 
either loaded with NTL or not, to stimulate the proliferation of autologous and allogeneic CD3+T cells, respectively. DCs treated with GQDs in the presence of LPS/IFN-γ or NTL/LPS/
IFN-γ produced significantly lower levels of IL-12 and IL-23, key Th1 and Th17 polarizing cytokines, respectively, compared to control. Furthermore, CD3+T cells primed with GQDs-
treated mature DCs exhibited lower cytotoxicity towards tumour cells, compared to control mature DCs.
Conclusion: These results suggest that potentially adverse DC-mediated effects of GQDs might occur if these nanoparticles are applied in anti-tumour therapy.
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P.D.22.17
Nivolumab and urelumab enhance antitumor activity of human T lymphocytes engrafted in Rag2-/-IL2Rγnull immunodeficient mice

I. Rodríguez1, F. Miguel1,2,3, O. Carmen2, A. Arantza1, R. María Esperanza1,2, M. Aizea1, L. Sara1, P. Jose Luis2, M. Salvador2, A. Carlos2, S. A. Kurt3, M. Guillermo4, S. Francesca5, H. Manuel5,6, K. 
J. Alan7, J. Maria8, M. Ignacio1,2; 
1CIMA, Pamplona, Spain, 2Clínica Universidad de Navarra, Pamplona, Spain, 3Yale School of Medicine, New Haven, CT, United States, 4Universidad Austral, Pilar, Argentina, 5Centro Integral 
Oncológico Clara Campal, Madrid, Spain, 6Spanish National Cancer Research Centre (CNIO), Madrid, Spain, 7Bristol Myers Squibb, Redwood City, CA, United States, 8Bristol Myers Squibb, 
Princeton, NJ, United States.

To evaluate the pharmacodynamics effects and antitumor activities of immunostimulatory mAb, we have developed a “humanized” murine model in which the receptors targeted 
by such mAbs become expressed. Human lymphocytes transferred into immunodeficient mice undergo activation and redistribute to organs with surface expression of hCD137 and 
hPD-1. Systemic lymphocyte infiltrations result in lethal xenograft-versus-host disease, which is aggravated when mice are given clinical-grade anti-hCD137 (urelumab) and anti-
hPD-1 (nivolumab) mAbs. In mice engrafted with either a human colorectal carcinoma cell line (HT-29) and allogeneic human PBMCs or a primary gastric carcinoma and PBMCs from 
the patient, urelumab and nivolumab significantly slowed tumor growth (p<0.01). Increased activated human T lymphocytes producing IFN-ϒ and decreased human regulatory T 
lymphocytes in the xenografted tumors may explain such therapeutic activities. These mouse models permit surrogate analyses to test and make predictions on immunotherapy 
strategies encompassing immunostimulatory mAbs and their combinations.

P.D.22.18
Peptide libraries for comprehensive coverage of the tumor mutanome in immune monitoring and immunotherapy

P. von Hoegen, U. Reimer; 
JPT Peptide Technologies GmbH, Berlin, Germany.

Introduction: Recent research based o NGD has shown the appearance of mutations which can be recognized by the immune system and are a basis for personalized immunotherapy. 
This information is completed by an increasing data pool of both germline and somatic mutations.
Designed peptide libraries that cover sequence variability based on known antigen mutations may serve as easily accessible tools across patient cohorts in cases where the individual 
sequence is not readily available. The currently used libraries consist of overlapping peptides of wild-type antigen sequences and can be supplemented by major mutations. We 
recently introduced a concept for diversity enhancement to the design of peptide pools covering immune relevant HIV antigens. The selection of tumor antigen mutations requires a 
complex filtering of sequence data to generate libraries with peptides carrying different tumor-specific mutations.
Approach: Our aim is to generate peptide libraries for specific antigens which represent a generic cancer mutanome applicable to individual patients based on available databases for 
somatic mutations (COSMIC) and epitope information from the immune epitope database (IEDB) and prediction algorithms.
A library can contain the full length sequence of the antigen enriched by peptides representing overlapping scans for relevant mutations. Alternatively, known or predicted epitopes 
can be added. Mutations can lead to the creation of new epitopes and mutated epitopes can escape from MHC-binding. Epitope prediction can help to account for these effects.
Conclusion: We have built a pipeline for the efficient generation of such libraries which will be presented here.

P.D.22.19
The combination of a trifunctional bispecific antibody with a CTLA-4-blocking antibody affects the induction of a CD4+ T-cell memory in a preclinical mouse model

N. Deppisch1, P. Ruf2, N. Eissler1,3, H. Lindhofer2, R. Mocikat1; 
1Helmholtz Zentrum München, Institut für Molekulare Immunologie, Munich, Germany, 2Trion Research GmbH, Martinsried, Germany, 3Karolinska Institutet, Department of Oncology-
Pathology, Stockholm, Sweden.

In 2013 the CTLA-4 blocking antibody Ipilimumab was approved as first-line treatment in patients with advanced melanoma. However, the therapy is often accompanied by severe 
immune-related adverse events due to unspecific T-cell activation. To enhance treatment specificity we combined a CTLA-4 blocking antibody with a trifunctional bispecific antibody 
(trAb) that recruits and activates different types of immune effector cells at the targeted tumor. Thus, trAb effectively eliminate tumor cells and induce a long-lasting tumor-specific 
T-cell memory. In a preclinical mouse model trAb induced T-cell activation is followed by upregulation of the co-inhibitory molecule CTLA-4. To further enhance the efficiency and 
tolerability of a CTLA-4 blocking antibody, we therefore studied the synergistic effects of the combination on direct tumor killing as well as on the induction of an immunologic 
memory in an established mouse model.
We first examined the direct therapeutic potential of the combination in vivo. No additional survival benefit compared to trAb monotherapy was observed. However, when 
investigating the vaccination effect, we found that the combinatorial vaccination had strong impact on CD4+ helper T cells and led to an increase of CD4+ effector and central memory 
T cells. Additionally, these memory cells expressed the co-stimulatory molecule CD137, a surface marker that is upregulated on T cells following specific TCR activation. Since CD4+ T 
cells are known to play a major role for the generation of an immunologic memory, these alterations suggest an enhanced vaccination effect due to the combinatorial use of trAb and 
a CTLA-4 blocking antibody.

P.D.22.20
Zoledronic acid-induced targeting of macrophages by γδ T cell

D. W. Fowler, J. Copier, A. G. Dalgleish, M. D. Bodman-Smith; 
St. George’s University of London, London, United Kingdom.

Vδ2+ cells are the predominant γδ T cell subset in the peripheral blood of humans. They detect and eradicate cells that overexpress endogenous metabolites of isoprenoid 
biosynthesis, a phenomenon which can occur during malignant transformation or following exposure to the nitrogen-containing bisphosphonate drug zoledronic acid (ZA). ZA can 
increase the susceptibility of cell lines from both haematological and solid tumours to Vδ2+ cell killing; however, little is known about the capacity for this drug to increase γδ T cell 
targeting in non-malignant cell types. The macrophage, a cell type implicated in the pathogenesis of a number of diseases, is a possible target, and so we aimed to determine whether 
these cells become susceptible to Vδ2+ cell killing following ZA treatment. To this end, we differentiated peripheral blood CD14+ cells from healthy donors into either pro- or anti-
inflammatory macrophages (designated M1 and M2, respectively). M1s and M2s displayed an IL-12p70highIL-10low and IL-12p70lowIL-10high phenotype, respectively. M1s produced 
larger quantities of TNF-α, and expressed higher levels of CD80, CD86 and HLA class II on their surface compared with M2s. ZA increased the capacity for both M1s and M2s to induce 
the degranulation markers CD107a and CD107b on the surface of Vδ2+ cells. The susceptibility of both types of macrophage to Vδ2+ cell killing was increased by ZA treatment in 
lactate dehydrogenase-based cytotoxicity assays. These preliminary findings suggest that ZA can increase the susceptibility of macrophages to Vδ2+ cell killing, which has important 
implications regarding the clinical use of ZA in macrophage-driven disease.

P.D.22.21
Polypeptide modification to alter plasma stability in a novel immunotherapeutic

L. Roberts, D. G. Miller, O. Goodyear, M. Cobbold; 
University of Birmingham, Birmingham, United Kingdom.

Introduction: Novel immunotherapies are becoming more frequently developed as effective treatments for many cancers continue to be sought. Antibody peptide-epitope complex 
(APEC) redirects viral immunity to achieve tumour-specific killing by utilising a monoclonal antibody sequence linked by a cancer-associated protease-specific cleavage sequence 
to a highly immunogenic viral peptide. A relative abundance of cancer-associated protease at the tumour site releases the viral peptide allowing MHC presentation to T-cells and a 
localised immune response.
Previous experimentation had shown APEC’s human plasma half-life to be ~4 minutes. Low plasma stability risks sub-therapeutic target site peptide concentrations with inadequate 
T-cell responses and systemic release of viral peptide - causing systemic immune activation.
Our objective was to determine a more plasma-stable cleavage sequence that maintained T-cell stimulation.
Materials and Methods: The protease-specific cleavage sequence was modified with single N-methylated/C-terminus acetylated peptides or D-stereoisomers at specific positions. 
Interferon-γ ELISA was used to assess T-cell cytokine responses to polypeptide incubated with target cells including following serial dilution of polypeptide or incubation in human 
plasma.
Results: A number of N-methylated and D-stereoisomer modified polypeptides showed similar immunogenicity to unmodified polypeptide. A polypeptide sequence with a 
D-stereoisomer at the 10th position demonstrated ~100% more T-cell IFN-γ release than the unmodified sequence at a polypeptide concentration of 0.1 μg/ml. This modified 
polypeptide’s plasma half life was also markedly longer than the unmodified polypeptide (280 minutes vs. 30 minutes) whilst maintaining stronger T-cell cytokine responses.
Conclusion: This study shows the potential of peptide modification to alter plasma stability in modern pharmaceuticals.
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P.D.22.22
Tumor cytotoxic dendritic cells modulate regulatory T cell responses

A. Gautheron1, N. Janikashvili1, M. Trad1, M. Samson1, M. Ciudad1, N. Larmonier2, S. Audia1, B. Bonnotte1; 
1INSERM UMR 1098, Université de Bourgogne Franche-Comté, Dijon, France, 2Department of Pediatrics and Immunobiology, University of Arizona, Tucson, AZ, United States.

Introduction: Known for years as professional antigen presenting cells, dendritic cells (DC) are also endowed with tumor cytotoxic activity. We have previously reported that these 
cytotoxic DC (killer DC, KDC) have important implications in antitumor immunotherapy by killing tumor cells via a contact-dependant mechanism involving peroxynitrites and 
inducing activation and proliferation of tumor specific T cells. However, cancer-induced immunosuppression often reduces the anti-tumor effects of immunotherapies leading to 
disappointing results in clinical trials. Therefore, therapeutic strategies combining the induction of effective antitumor immunity with the inhibition of the mechanisms of tumor 
induced immunosuppression represent a key objective in cancer immunotherapy. We herein study the influence of human KDC on the powerful suppressive cells - regulatory T cells 
(Treg).
Materials and Methods: DC were generated from human peripheral blood isolated monocytes cultured with GM-CSF and IL-4 for 5 days. DC were then activated with LPS for 24h. 
Treg were generated by standard protocol using TGF-β.
Results: We demonstrated that KDC were able to inhibit naive T cell conversion to Treg. Moreover, the KDC generated from cancer patients, after they have killed tumor cells, also 
inhibited Treg differentiation. The analysis of T cell polarization showed that KDC using a contact-dependant mechanism deviated induced-Treg differentiation towards an effector Th1 
phenotype.
Conclusion: We demonstrated that KDC prevent Treg differentiation and induce effector T cell proliferation. This modulation of Treg is likely a critical event for DC-based vaccine 
improvement.
This work was supported by grant from La Ligue contre le Cancer (to B.B.).

P.D.22.23
Generation of novel SNAP-tag conjugated immunotherapeutics

M. Woitok1,2, K. Kolberg3,1, R. Fischer1,2, S. Barth4; 
1Fraunhofer IME, Dept. of Pharmaceutical Product Development, Aachen, Germany, 2RWTH Aachen University, Institute for Molecular Biotechnology, Aachen, Germany, 3University 
Hospital RWTH Aachen, Helmholtz Institute for Biomedical Engineering, Institute of Applied Medical Engineering, Dept. of Experimental Medicine and Immunotherapy, Aachen, Germany, 
4South African Research Chair in Cancer Biotechnology, Cape Town, South Africa.

Introduction: Generation of antibody-drug-conjugates (ADCs) is a sophisticated technique that enables specific delivery of cytotoxic payloads to cancer cells and consequently 
reduces systemic toxicity. However, nonselective conjugation of drug components to monoclonal antibodies (mAb) or antibody variable fragments (scFvs) to cysteine/lysine residues 
often results in a heterogeneous mixture. A promising technique to specifically and covalently conjugate drugs in a defined 1:1 stoichiometry, is the SNAP tag technology. As an 
engineered version of the human DNA repair protein O6-alkylguanine-DNA alkyltransferase the SNAP tag reacts specifically and rapidly with benzylguanine (BG) modified molecules, 
and thereby allows control of conjugation site and stoichiometry.
Materials and Methods: ADCs were generated by conjugation of scFv-SNAP fusion proteins with various BG modified toxic molecules. The in vitro functionality was evaluated by flow 
cytometry, confocal microscopy and cell viability assays.
Results: The resulting ADCs demonstrated specific binding and rapid internalization into target cells, indicating that biofunctionality of scFv-SNAP proteins was not impaired by 
conjugation of toxic components. Cell viability/apoptosis assays demonstrated specific toxicity of the ADCs against target cells.
Conclusions: The SNAP-tag technology has the potential to constitute a platform technology for generation of improved ADCs with a chemically defined conjugation site and 
stoichiometry. Stable, efficient, and chemically defined linkage of drugs to scFvs or mAbs has not only the potential to improve personalized medicine by flexible conjugation to 
alternative payloads, but may facilitate cancer in vivo diagnosis by simple conjugation of different imaging agents.
This work was funded by the BMBF and RWTH Aachen University.

P.D.23 Stem Cells & Cell Based Therapies - Part 2

P.D.23.01
metabolic reprogramming of tumor-specific t cells boosts anti-tumor immunity by readjusting t cell metabolic fitness in the tumor microenvironment

P. Ho1,2, J. Bihuniak2, A. N. Macintyre3, X. Liu4, Y. Tsui2, E. Abel5, K. Insogna2, S. Feske6, J. W. Locasale4, M. W. Bosenberg2, J. C. Perales7, J. C. Rathmell3, S. M. Kaech2,8; 
1University of Lausanne, Lausanne, Switzerland, 2Yale University, New Haven, CT, United States, 3Duke University, Durham, NC, United States, 4Cornell University, Ithasca, NY, United 
States, 5University of Iowa, Iowa City, IA, United States, 6New York University, New York City, NY, United States, 7University of Barcelona, Barcelona, Spain, 8Howard Hughes Medical 
Institute, Chevy Chase, MD, United States.

Metabolic transformation is a cardinal hallmark of most cancer cells that increases their proliferative and anti-apoptotic ability by boosting anabolic metabolism, mainly through 
aerobic glycolysis; this property of cancer cells is well known as the “Warburg effect”. Despite this knowledge, it remains unclear whether the metabolic state(s) of cancer cells 
modulates the functions and metabolic states of infiltrating immune and stromal cells. Similar to cancer cells, activated T cells engage aerobic glycolysis and anabolic metabolism 
for growth, proliferation and effector functions. We therefore propose that a glucose-poor tumor microenvironment limits aerobic glycolysis in tumor-infiltrating T cells, which 
suppresses TH1 tumoricidal effector functions by altering their metabolic fitness. We discovered a new role for the glycolytic metabolite phosphoenolpyruvate (PEP) in sustaining 
T cell receptor-mediated Ca2+-NFAT signaling and effector functions by repressing sarco/endoplasmic reticulum Ca2+-ATPase (SERCA) activity. This diminished Ca2+-NFAT signaling 
in TH1 cells activated in a glucose-deficient condition further promotes their ability to express TGF[[Unsupported Character - Symbol Font β]], an immunosuppressive and pro-
tumorigenic cytokine. Intriguingly, we uncovered that tumor-specific CD4 and CD8 T cells could be metabolically reprogrammed by increasing PEP production through overexpression 
of phosphoenolpyruvate carboxykinase 1 (PCK1), which bolstered their anti-tumor effector functions. Moreover, PCK1-overexpressing TH1 and cytotoxic CD8 T cells restricted tumor 
growth and prolonged the survival of melanoma-bearing mice. This study uncovers new metabolic checkpoints for T cell activity and demonstrates that metabolic reprogramming of 
tumor-reactive T cells can enhance anti-tumor T cell responses, illuminating new forms of immunotherapy.

P.D.23.02
Quantifying Antigen Thresholds for CAR T Cell Mediated Tumor Cell Killing

A. Plach1, V. Gudipati1, J. Rydzek2, M. Hudecek2, J. Huppa1; 
1Institute for Hygiene and Applied Immunology, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Department of Medicine II - 
Hematology and Medical Oncology, University of Würzburg, Würzburg, Germany.

T cells engineered to express chimeric antigen receptor (CARs) directed against tumor-associated antigens have shown great promise for cancer immunotherapy. CAR-driven target 
recognition is encoded by the specificity of the single chain antibody fragment (scFV), which can in principle be engineered to target any given tumor-specific antigen. Many aspects 
of CAR-T cell tumor recognition are however not well understood which complicates the rational optimization of CARs. Of note, CAR T cell antigen sensitivity is estimated to be orders 
of magnitudes lower than that of T cells specific for MHC-bound antigens, although CARs feature a significantly higher affinity for antigens than TCRs for antigen-loaded MHCs. In 
order to facilitate rational CAR optimization we wish to establish a cell-based assay system by ectopically expressing a membrane-bound version of a single chain version of avidin, 
which is monovalent for biotin binding and which serves to attach defined quantities of site-specifically biotinylated and fluorescence labeled antigens of choice, such as CD19 and 
ROR1, for CAR T cell recognition. Importantly, the complexity of the three-dimensional architecture of target cell membrane, which is known to affect T cell antigen sensitivity, 
remains conserved. We expect to be able to precisely determine the antigen thresholds per cell required for CAR T cell mediated killing by flow cytometry. Furthermore we intend to 
apply quantitative (single molecule) fluorescence microscopy to determine the number of antigens required in situ for synapse formation, CAR T cell activation and killing. We intend 
to use this system to screen novel CAR designs for function.

P.D.23.04
In vivo TCR transduced T cells demonstrate antigen-specific functionality upon systemic application of retroviral vectors

I. Edes1, I. Schneider2, Q. Zhou2, C. J. Buchholz2, W. Uckert1; 
1Max Delbrück Center for Molecular Medicine in the Helmholtz Association, Berlin, Germany, 2Paul-Ehrlich-Institut, Langen, Germany.

Genetically modified T cells are highly effective in treating leukemias and a promising option to treat other malignancies and infectious diseases. So far, transduction of T cells requires 
ex vivo protocols leading to altered phenotypes mediated by antibody- and cytokine-driven activation and long periods of culture. Thus, efforts were undertaken to generate naïve or 
memory T cells in vitro, which are naturally occurring in vivo. To circumvent laborious, expensive and potentially unfavorable generation of T cell receptor (TCR) engineered T cells ex 
vivo, we developed a targetable, injectable vector system capable of transducing T cell subsets in vivo.
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We employed the measles virus (MV) envelope glycoproteins hemagglutinin (H) and fusion to generate retroviral vectors (RV) specific either for murine CD8α (MVm8) or murine CD4 
(MVm4). We redirected the blinded H-protein by adding single-chain antibody fragments, derived from CD8α or CD4 hybridomas, to its carboxy-terminus and generated RV particles 
harboring either fluorescence markers or TCRs.
Applying both simultaneously, MVm8 and MVm4 specifically transduced CD8+ or CD4+ T cell lines and primary T cells, respectively. Luciferase imaging of MVm8-injected mice 
revealed successful transduction of T cells in vivo, as well as specific homing and antigen-specific local enrichment at the site of inflammation.
In sum, we show for the first time, that systemic application of an RV leads to a transduced pool of functional T cells, able to respond to antigenic stimulus repeatedly. The protective 
function of these T cells will be proven in murine infectious disease and cancer models.

P.D.23.05
Study on the role of STAT3 activation in the stemness and immune suppressive activities of mesenchymal stem cells

H. C. Yu1, B. L. Chiang1,2; 
1Graduate Institute of Clinical Medicine, College of Medicine, National Taiwan University, Taipei, Taiwan, 2Graduate Institute of Immunology, College of Medicine, National Taiwan University, 
Taipei, Taiwan.

Introduction: The application of bone marrow-derived mesenchymal stem cells (MSCs) in regulating immune responses is restrained by their double-edged roles. Since MSCs can 
be polarized to either immunosuppressive or pro-inflammatory cells by environmental licensing, understanding the mechanics of polarization is needed to optimize the therapeutic 
strategies. The signal transducer and activator of transcription 3 (STAT3) activation of MSCs is investigated due to the probable effects of stemness maintenance on advancing their 
immunoregulatory function.
Material and methods: We used Pam3CSK4 as an MSC stimulant, and S3I-201 as a STAT3 inhibitor. To examine the immunosuppressive function of conditioned MSCs, we established 
ovalbumin-induced asthma murine model in vivo and CD4+ T cell proliferation assay in vitro. And for their stemness properties, colony-formation assay, adipogenesis assay and the 
expression of stemness markers were referred to as the evidences.
Results: Compared to the non-treated MSCs, the Pam3CSK4-treated MSCs were more competent to ameliorate airway hypersensitivity responses in vivo. On the other hand, 
proportionate to their immunoprivileged characters, the Pam3CSK4-treated MSCs were prone to be maintained in a stemness state. In addition, the stemness properties of MSCs 
decreased with the addition of S3I-201, a STAT3 inhibitor, suggesting that the Pam3CSK4-modified MSCs tended to maintain in a stemness state through STAT3 activation.
Conclusion: In our findings, Pam3CSK4 could polarize MSCs into immunoprivileged cells and remain MSCs in a stemness state. Whether the maintenance of stemness is germane to 
their immunosuppressive ability in a STAT3 induction manner needs much further investigation.

P.D.23.06
Adipose-derived mesenchymal stem cells ameliorate established experimental arthritis by rapid induction of myeloid cells with a suppressive phenotype in draining lymph 
nodes

M. Lopez-Santalla1, P. Mancheño-Corvo2, R. Menta2, J. Lopez-Belmonte3, O. DelaRosa2, J. Bueren1, W. Dalemans4, E. Lombardo2, M. Garin1; 
1CIEMAT/IIS Fundación Jiménez Díaz/CIBERER, Madrid, Spain, 2TiGenix SAU, Madrid, Spain, 3Farmacros, Albacete, Spain, 4TiGenix NV, Leuven, Belgium.

Introduction: The use of MSCs in the clinical field has gathered tremendous momentum over the last decade, due to the varying levels of success in clinical trials and by progressing 
our understanding on their mechanisms of action.
Materials and Methods: In this study we investigated early myeloid cell responses induced by administration of adipose-derived mesenchymal stem cells (eASCs) in established 
collagen-induced arthritis in mice (CIA). The efficacy of the treatment and the early myeloid cell responses, in spleen, peripheral blood (PB) and draining lymph nodes (LNs) were 
analysed and compared.
Results: Severity of established arthritis was attenuated soon after the intravenous infusion of a single dose of eASCs. This was accompanied by a reduction of the number of 
inflammatory Ly6Gbright cells in spleen and PB. At day 7, the number of myeloid cells secreting GM-CSF, TNFα and IFNγ cytokines significantly decrease in spleen but not in the 
draining LNs in eASC-treated CIA mice. In contrast, increase numbers of IL10-secreting myeloid cells were found in the draining LNs in eASC-treated CIA mice. These cells were 
F4/80+Ly6Clow/++Ly6Glow/neg11b+ by flow cytometry.
Conclusions: Cell therapy with eASCs modulated established CIA by reducing inflammatory myeloid cells in the spleen and increasing myeloid cells with a suppressive phenotype in 
draining LNs. All these cellular responses ultimately lead to the reestablishment of the regulatory/inflammatory balance in the draining LNs.

P.D.23.07
Tissue-specific Stem Cells - Localization, Preparation and Phenotype Characteristics

U. Kozłowska1, A. Klimczak1, T. Jurek2, M. Czuba2, M. Rorat2; 
1Ludwik Hirszfeld Institute of Immunology and Experimental Therapy Polish Academy of Sciences, Wroclaw, Poland, 2Department of Forensic Medicine, Medical University, Wroclaw, Poland.

Introduction: The aim of this study was to verify the possibility to isolate and propagate in vitro stem cells from various tissues of deceased human donors and characterization their 
biologic properties.
Materials and methods: Bone marrow (BM), skeletal and heart muscle, liver and skin were collected from 16 deceased donors, from 12,5h to 48h after dead, with approval by the local 
Bioethics Committee. Isolated on ficoll gradient BM cells and trypsin digested tissue-origin cells were cultured in αMEM and DMEM medium. Paraffin tissues were analyzed for stem 
cell distribution. The phenotype of cultured cells was characterized by flow cytometry and immunocytochemistry for: CD45, CD34, CD117, CD56, PAX7, CD73, CD90, CD105.
Results: Common markers for stem cells in all tissues were CD117, CD34 and CD56. Skeletal muscle progenitor cells exclusively express transcriptional factor PAX7. Cells with 
mesenchymal stem cell (MSC) markers CD73 and CD90 were localized in specific compartments of examined tissues. Live adherent cells from BM, skeletal muscle and skin exhibit 
similar phenotype (CD90+, CD73+, CD105+) characteristic for naïve MSC. Only in culture from skeletal muscle CD56+ and CD34+ cells were observed- this suggests their muscle-
specific feature. Long-term culture proved their properties to differentiate into adipocytes and osteoblasts.
Conclusion: Multipotent cells with MSC characteristics can be generated in vitro from BM, skeletal muscle, and skin up to 48 h after dead. This method may serve as a clinical 
alternative in regenerative medicine for MSC generated from tissues from living donors.
Supported by National Science Center grant N N407 121940

P.D.23.08
Immunomodulatory effect of human adipose-stromal cells is related to the administration route

M. Lopez-Santalla1, P. Mancheño-Corvo2, R. Menta2, O. DelaRosa2, J. A. Bueren1, W. Dalemans3, E. Lombardo2, M. Garin1; 
1CIEMAT/IIS Fundación Jiménez Díaz/CIBERER, Madrid, Spain, 2TiGenix SAU, Madrid, Spain, 3TiGenix NV, Leuven, Belgium.

Introduction: Human adipose-derived stromal cells (eASCs) have a great potential for cell therapy of inflammatory and autoimmune diseases thanks to their immunomodulatory 
properties. In this study, we analysed the efficacy of eASCs to modulate TNBS-induced colitis when eASCs were administered intralymphatically (IL). This route may have major 
benefits for the clinical use of the eASCs since equal or even superior therapeutic effect to conventional routes have been found.
Materials and Methods: A single dose of 3 x 105 eASCs was administered either intraperitoneally (IP), the most commonly used in animal models of IBD, and intralymphatically 
through the inguinal lymph nodes.
Results: eASCs were able to modulate the acute inflammatory response induced by the administration of TNBS using both administration routes. The responder mice within the IP 
group had very mild signs of colitis at 24h and 48h suggesting a protective effect of the eASCs. When eASCs were administered IL, the responder mice had similar degree of colitis 
than the TNBS-treated group at 24h, interestingly, at 48h responder mice nearly recovered their initial weight.
Conclusions: It is feasible to administer eASCs through the IL route for treatment of acute inflammatory responses. In addition to this, the mechanism of immunomodulation may be 
different between both routes of administration as suggested by the different kinetics during the recovery phase after the inflammatory insult.

P.D.23.09
Cyclosporine A and IFN-γ enhance human mesenchymal stromal cells immunosuppressive ability

J. Corbett1, I. Coulter2, K. English1; 
1Maynooth University, County Kildare, Ireland, 2Sigmoid Pharma Ltd., Dublin, Ireland.

The immunomodulatory ability of mesenchymal stromal cells (MSC) make them an ideal cellular therapy for inflammatory diseases such as Graft versus Host Disease 
(GvHD). Cyclosporine (CsA) is an immunosuppressive drug commonly used as prophylaxis for GvHD. As pro-inflammatory microenvironments are pivotal for MSC to become 
immunosupppressive, it is therefore of critical importance to investigate the effects of immunosuppressive drugs on MSC. In this study, inflammatory models based on GvHD were 
used to assess interactions between MSC and clinically relevant concentrations of CsA in controlling T cell immune responses. MSC suppressive ability of T cell proliferation was 
antagonised by CsA in a dose dependent manner. However, MSC prestimulated with interferon gamma (IFNγ) prior to CsA treatment more potently suppressed T cell proliferation 
than MSC stimulated with IFNγ alone. Moreover, CsA further enhanced the immunosuppressive phenotype of IFNγ stimulated MSC as production of key MSC immunomodulators, 
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namely indoleamine 2,3-deoxygenase (IDO) and chemokine (C-X-C motif) ligand 9 (CXCL9), were increased by CsA. CsA downregulated a negative regulator of IFNγ signal 
transduction, suppressor of cytokine signaling 1 (SOCS1), in MSC which were prestimulated with IFNγ. Our data suggests that CsA has an inhibitory effect on SOCS1 signalling in MSC 
resulting in a prolonged activation of the IFNγ pathway and augmentation of MSC suppressive function. These novel findings enhance our understanding of the interactions between 
MSC and CsA and provide scope in defining the optimal parameters in combining MSC with CsA as a co-therapy for GvHD. Ultimately leading to much improved outcomes for GvHD 
patients.

P.D.23.10
How immune cell responses to 3D scaffolds stimulate MSC recruitment

H. R. Caires1,2,3, R. M. Gonçalves1,2, S. G. Santos1,2, M. A. Barbosa1,2,3, C. R. Almeida1,2; 
1INEB - Instituto de Engenharia Biomédica, Porto, Portugal, 2Instituto de Investigação e Inovação em Saúde, Porto, Portugal, 3ICBAS - Instituto de Ciências Biomédicas Abel Salazar, Porto, 
Portugal.

Implanted biomaterials elicit an inflammatory response, whose delicate balance will determine the effectiveness of tissue repair/regeneration. The events that facilitate the shift 
from detrimental inflammation to constructive tissue remodeling and regeneration involve orchestrated cell recruitment. However, it remains unknown how immune responses 
triggered by different 3D biomaterials interfere with the stem cell dynamical behavior. Here, the impact of NK cell, monocyte and macrophage responses to polylactic acid (PLA) 
and chitosan scaffolds on MSC recruitment was investigated. PLA and chitosan lead to increased metabolic activity on macrophages, which was not correlated with cell number. 
Protein arrays revealed a panel of cytokines whose expression was stimulated by incubation with the 3D materials. Importantly, while both NK cells and monocytes in TCPS (tissue 
culture polystyrene) lead to high number of recruited MSC, macrophages differentiated in either chitosan or PLA scaffolds were the most effective MSC recruitment. Furthermore, 
imaging of Dendra2 labeled and photo-converted MSC to characterize their motility in 3D microenvironments revealed 43% more mobility when in co-culture with macrophages 
over 7 days. Overall, distinct immune populations responded differently to diverse biomaterials, which impacted on the extent of MSC recruitment. This study provides insights for 
the development of strategies modulating host responses to attract specific progenitor cells for constructive remodelling of implanted biomaterials. We would like to thank FEDER 
-Programa Operacional Factores de Competitividade - COMPETE and FCT - Fundação para a Ciência e a Tecnologia for funding (project EXPL/BIM-MED/0022/2013).

P.D.23.11
New protocols for development of antigen-specific T regulatory cells in vitro

I. D. Stojanovic, T. Saksida, M. Kojdic, I. Nikolic, M. Vujicic, S. Stosic-Grujicic, D. Miljkovic; 
Institute for Biological Research “Sinisa Stankovic”, University of Belgrade, Belgrade, Serbia.

Introduction: Administration of T regulatory cells (Treg) to patients suffering from autoimmune diseases is currently in the focus of research. However, the low numbers of 
endogenous Tregs have limited their therapeutic use and various approaches are being tested for in vitro Treg expansion. Having in mind the plasticity of T cells, we hypothesized that 
it would be feasible to convert antigen-specific effector T cells isolated from animals with autoimmune disease to antigen-specific FoxP3+ Tregs.
Materials and Methods: NOD mice were immunized with Myelin Oligodendrocyte Glycoprotein Peptide (MOG) emulsified in Complete Freund Adjuvant. Cells of draining lymph nodes 
and spleens were treated with MOG in vitro to reactivate MOG-specific effector T cells. After 96h of culture CD4+ cells were separated using magnetic beads and stimulated with pro-
Treg cocktail (anti-CD3+anti-CD28 antibody+TGF-[[Unsupported Character - Symbol Font &#61538;]]+IL-2). Tregs were detected using flow cytometry.
Results: After four days with pro-Treg cocktail, the percentage of FoxP3+ cells increased from 1,34% to 9,4%. In attempt to enrich Treg population, we simultaneously inhibited Th17 
cells with STAT3 inhibitor what resulted in an increase of FoxP3+ cells (13,3%). By varying the redox status of cells due to addition of hydrogen peroxide (H2O2), we obtained 5-fold 
increase in Treg population.
Conclusions: These results implicate that Treg population can be enriched from the pool of effector CD4+ T by inhibition of Th17 generation or by altering the cell redox status in vitro.
Supported by the Ministry of Educations, Ecience and Technological development, Republic of Serbia (projects 173013 and 173035).

P.D.23.12
Genetically engineering HBV-specific CD8+T cells resistant to TRAIL-mediated apoptosis

I. Otano, F. Arce, H. Singh, A. Schurich, D. Peppa, R. Gilson, G. Fusai, H. Stauss, D. Escors, M. Maini; 
University College of London, London, United Kingdom.

The antiviral T cell response to HBV is disabled by multiple mechanisms in the 300 million subjects worldwide with persistent infection. Much progress has been made in defining 
the relevant pathways but therapeutic blockade of these runs the risk of off-target effects. An elegant solution is to genetically re-programme HBV-specific T cells to overcome 
tolerisation mechanisms. One important target is TRAIL-R2, which is upregulated on intrahepatic HBV-specific T cells, rendering them susceptible to deletion by TRAIL-bearing NK 
cells (Peppa et al, JEM 2013).
We constructed lentiviral vectors encoding a short-hairpin RNA to knock-down TRAIL-R2. Following LV-shTRAIL-R2 transduction of LX2, a human stellate cell line with high levels of 
TRAIL-R2, the expression was completely abrogated and the cells were rendered resistant to TRAIL-mediated apoptosis.
We generated a novel lentiviral transduction protocol to selectively target HBV-specific CD8 T cells; stimulation of CD8s with an HBV peptide pool + IL-15 allowed up 80% of HBV-
specific T cells to be transduced. HLA-A2/HBV dextramer staining showed a reduction in TRAIL-R2 levels, and moreover TRAIL-mediated apoptosis was abolished. Work is in progress 
to additionally knockdown the coinhibitory receptor PD-1 and to combine this approach with gene transfer of HBV-specific TCRs, thereby developing T cells that have both their 
specificity and function optimized for antiviral efficacy in the HBV-infected liver.
Our results confirm at a molecular level that TRAIL-R2 signaling can mediate apoptosis of HBV-specific T cells. They demonstrate the potential to specifically transduce antiviral T cells 
and block pathways of deletion and exhaustion by genetic manipulation.

P.D.23.13
Comparative immunomodulatory effect of clonogenic hASCs on PBMCs vs. isolated CD3+ lymphocytes

P. Martinez-Peinado1, S. Pascual-García1, D. Expósito1, M. Arribas-García de León2, E. Roche2, J. Sempere-Ortells1; 
1University of Alicante, San Vicente del Raspeig, Spain, 2University Miguel Hernández, Elche, Spain.

Introduction: Our previous studies have shown that different clonogenic populations of adipose-derived mesenchymal stem cells (hASCs) present significant differences in their 
immunomodulatory properties in vitro, such as their cytokine profile with or w/o LPS stimulation or their ability to inhibit proliferation of co-cultured PBMCs. In this study, we want to 
compare the effect on PBMCs and isolated CD3+ lymphocytes proliferation when cocultured with these hASCs populations, as well as to analyse the supernatant cytokines released.
Materials and Methods: Flow cytometry (FC: FACSCantoII, BD). Cytokines by FC, FlowCytomix (eBioscience). Proliferation through FC and CFSE technics (Sigma). Isolation of CD3+ 
lymphocytes and PBMCs by density gradient centrifugation (RosetteSep, STEMCELL and Ficoll-Hypaque, GE Healthcare, respectively).
Results: Both isolated CD3+ lymphocytes and PBMCs had a decreased proliferation when co-cultured with hASCs, independently of the clone used, vs. the same cells cultured w/o 
hASCs. Inhibition of proliferation was higher for PBMCs than for isolated CD3+ lymphocytes. Regarding cytokines in supernatants, some differences were also found between PBMCs 
alone vs. the same cells co-cultured with hASCs. IL-5, IL-6, IL-9, IL-10, IL-13, IFN-γ and TNF-α showed a decrease in concentration when hASCs were present, with a dissimilar degree 
according to the clone. IL-1 and IL-17 showed the opposite results, revealing statistically significant differences between hASCs clones.
Conclusions: The different hASCs clones promote different interactions between them and PBMCs, resulting in a diverse degree of immunomodulation and a diversified number and 
concentration of cytokine releasing by hASCS, PBMCs or both.

P.D.24 Biomarkers of Human Immune Responses & Immunogenicity against Biopharmaceuticals - Part 3

P.D.24.01
Joint bleeds increase the inhibitor response to human coagulation factor VIII in a haemophilia A rat model

K. M. Lövgren1,2, H. Soendergaard1, S. Skov2, B. Wiinberg1; 
1Novo Nordisk A/S, Maaloev, Denmark, 2University of Copenhagen, Frederiksberg, Denmark.

Introduction: It has been hypothesized, but not proven, that the tissue damage and inflammation generated during a bleed may be perceived as danger signals with an adjuvant effect 
on the immune response to therapeutic coagulation factor VIII (FVIII) in haemophilia A (HA) treatment, explaining the higher risk of inhibitor development in patients treated on-
demand compared to prophylaxis. Here we test this hypothesis in a rat model of HA.
Method: Nineteen F8-/- (HA) rats divided into two groups; an on-demand group (n=10) receiving three needle induced knee joint bleeds 14 days apart, and a control prophylaxis group 
(n=9) receiving sham procedures. Three hours after each injury/sham 50 IU/kg of recombinant human FVIII (RefactoAF®) was administrated intravenously. Neutralizing antibodies 
were analysed using a Bethesda-like assay.
Results: A significantly higher proportion of rats with joint bleeds (on-demand treated) developed inhibitors; 70% compared to 22%, and the proportion of high-titre inhibitors (>5 
Bethesda Units/ml) was also higher in the injured group.
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Conclusion: In this HA rat model, 22% of the rats on prophylactic treatment with FVIII developed inhibitors, which is similar to what is seen in previously untreated human patients 
started on prophylaxis. A significantly higher proportion of rats treated on-demand during a bleed developed inhibitors, supporting the hypothesis that bleeding is a potential danger 
signal that may potentiate inhibitor development. To our knowledge this is the first animal model that has supported the hypothesis and it could potentially be used to optimize FVIII 
treatment with the aim of minimizing inhibitor risk.

P.D.24.02
Risk factors of anti-drug antibodies (ADA) occurrence in multiple sclerosis

S. Hässler1,2, D. Bachelet1,2, C. Mbogning1,2, J. Link3,2, R. Ramanujam3,2, M. Auer4,2, P. Hyldgaard Jensen5,2, C. Warnke6,2, K. Wolffram6,2, D. Buck7,2, V. Grummel7,2, B. Kieseier6,2, B. Hemmer7,2, H. 
Hartung6,2, P. Soelberg Sorensen5,2, F. Deisenhammer4,2, P. Dönnes8,2, J. Davidson9,2, A. Fogdell-Hahn3,2, P. Broët1,10,2; 
1INSERM UMR1178, hôpital Paul Brousse, Villejuif, France, 2ABIRISK Consortium, Brentford, Middlesex, United Kingdom, 3Karolinska Institutet, Department of Clinical Neuroscience, Clinical 
Neuroimmunology, Stockholm, Sweden, 4Department of Neurology, Innsbruck Medical University, Innsbruck, Austria, 5Danish Multiple Sclerosis Center, Copenhagen University Hospital, 
Copenhagen, Denmark, 6University of Düsseldorf, Department of Neurology, Düsseldorf, Germany, 7Department of Neurology, Technische Universität München, Munchen, Germany, 
8Scicross AB, Skövde, Sweden, 9GlaxoSmithKline, Uxbridge, Middlesex, United Kingdom, 10Faculté de Médecine, Université Paris Sud, Kremlin-Bicêtre, France.

Anti-drug antibodies (ADA) development against biopharmaceutical products (BPs) in multiple sclerosis has a multifactorial etiology that has been poorly explored. Here we describe 
time to neutralizing ADA (NAb) occurrence and assess associations with the type of BP, age, sex, month of therapy start and month of birth. Retrospective data from routine ADA test 
laboratories in Sweden, Denmark, Austria and Germany were gathered to rebuild a historical cohort. A subset of 6000 interferon-beta (IFNβ)-treated and 3500 natalizumab-treated 
patients having data on the first 2 years of treatment were eligible for survival analysis.
NAb occurrence differed according to type of IFNβ product (p<0.0001), the risk being highest for IFNβ-1b subcutaneous (SC), lowest for IFNβ-1a intramuscular and intermediate 
for IFNβ-1a (SC). Older patients had an increased risk of NAbs (p<0.05). In Austria, Germany and Denmark, men developed NAbs more frequently than women, but in Sweden the 
difference was not significant. In Sweden and Germany, patients who started IFNβ in April were at higher risk of developing NAbs.
Concerning natalizumab-treated patients, in pooled data, older patients had a higher ADA rate (p=0.01) and women developed more ADA than men (p=0.007).
Differences of NAb occurrence by age, sex and month of therapy start are reported here for the first time. Interestingly, the significance of sex as a risk factor depended on type of 
therapy (men were at higher risk of NAbs with IFNβ and women with natalizumab). This interaction might depend on specific immunological pathways influenced by the therapies. 
These findings should be further investigated.

P.D.24.03
Antibodies against interferon beta and natalizumab in European multiple sclerosis patients

A. Fogdell-Hahn1, J. Link1, R. Ramanujam1, M. Auer2, S. Hässler3, D. Bachelet3, C. Sievers4, P. Hyldgaard Jensen5, C. Warnke6, K. Ingenhoven6, D. Buck7, B. Hemmer7, V. Grummel7, B. 
Kieseier6, H. Hartung6, P. Soelberg Soerensen5, M. Comabella8, R. Lindberg4, T. Derfuss4, F. Deisenhammer2, C. Mbogning3, P. Broët3, A. Lawton9, J. Davidson9, P. Dönnes10; 
1Karolinska Institutet, Stockholm, Sweden, 2Innsbruck Medical University, Innsbruck, Austria, 3INSERM, Paris, France, 4University Hospital Basel, Basel, Switzerland, 5Rigshospitalet, 
Copenhagen, Denmark, 6University of Düsseldorf, Düsseldorf, Germany, 7Technische Universität München, Munich, Germany, 8Hospital Universitari Vall d’Hebron, Barcelona, Spain, 
9GlaxoSmithKline R&D, London, United Kingdom, 10Sci Cross AB, Skövde, Sweden.

Anti-drug antibodies (ADA) are a consequence of the immune systems reaction against biopharmaceuticals and result in a loss of treatment efficacy. The consortium “Anti-
Biopharmaceutical Immunization: prediction and analysis of clinical relevance to minimize the risk” (ABIRISK) enables access to large cohorts of patients with chronic inflammatory 
diseases treated with a range of biopharmaceutical products and their anti-drug antibody status.
For multiple sclerosis patients, ADA data from 6 countries and 7 sites were gathered by local curators, anonymized, cross-checked by other curators and uploaded into the data base 
analytics platform TranSMART in collaboration with the EU-consortium eTRIKS. This upload contained 20 696 patients and ADA data from 43 713 samples together with treatment 
data, treatment duration, ADA assay methods, age and gender.
Patients had an average of 2.68 samples analyzed for ADA with a median time of 15 months between the first and last tests. The longest follow up time between the first and last 
sample in a single patient was 16 years, enabling investigation of ADA fluctuations over time. Women were slightly more likely to be persistently ADA negative (74.6%, n=10,203) when 
compared with men (72.4%, n=4240).
The immunogenicity of the different interferon beta preparations showed agreement with previous findings and confirmed that interferon beta 1a intra muscular was the least 
immunogenic. A decline in the use of the more immunogenic drugs was observed in three of the larger cohorts and might be a consequence of increased awareness of ADA and 
greater access to routine ADA analysis methods.

P.D.24.05
Comprehensive analysis of the CD4 T cell epitopes of chimeric therapeutic antibodies Infliximab and Rituximab identified in healthy donors and immunized patients

B. Maillere1, M. Hamze1, S. Meunier1, A. Goudet1, A. Gdoura1, N. Szely2, M. Pallardy2, F. Carbonnel3, X. Mariette4, C. Miceli-Richard4; 
1CEA, Gif sur Yvette, France, 2INSERM UMR 996, Chatenay-Malabry, France, 3Hôpitaux Universitaires Paris-Sud, Service de gastro-entérologie, Le Kremlin Bicêtre, France, 4Hôpitaux 
Universitaires Paris-Sud, Service de Rhumatologie, Le Kremlin Bicêtre, France.

Rituximab (anti-CD20) and Infliximab (anti-TNFα) are chimeric antibodies widely used to treat inflammatory diseases and are known to be immunogenic in many patients. Because of 
the crucial role of CD4 T lymphocytes in the initiation of the antibody response, we localized their CD4 T cell epitopes. CD4 T lymphocytes collected from normal donors were cultured 
with autologous dendritic cells loaded with the antibodies and T cell specificity was tested by IFNγ ELISPOT. Of 15 donors stimulated with Rituximab, 11 generated a Rituximab-
specific CD4 T cell response and 9 epitopes were identified in both variable chains. Of 15 donors stimulated with Infliximab 12 showed Infliximab specific pre-existing CD4 T cells and 
9 epitopes were delineated in the variable regions. For both chimeric antibodies, epitopes common to multiple donors were identified. As inferred from HLA-DR specific binding 
experiments, T cell epitopes often exhibited a good affinity for HLA-DR molecules found in the responding donors. We also characterized the memory T cell response raised against 
both chimeric antibodies in patients with anti-drug antibodies specific to them. Short term cell culture of PBMC was performed in presence of the previously identified T cell epitopes 
or the complete set of peptides and revealed 8 and 3 epitopes shared with normal donors for Infliximab and Rituximab, respectively. Our results show that Infliximab and Rituximab 
display a limited number of CD4 T cell epitopes in their variable parts and that antigen-specific naïve T cell repertoire imprints the epitope-specificity of the memory T cell response in 
immunized patients.

P.D.24.06
Effect of Ganoderma lucidum basidiocarps cultivated on alternative substrate to functional aspects of human monocyte-derived dendritic cells

D. Zmijanjac1,2, M. Markovic3, S. Vasilijic1,4, D. Vucevic1,4, J. Cilerdzic2, M. Stajic2, J. Vukojevic2, B. Bozic1,2; 
1Institute for Medical Research, Military Medical Academy, Belgrade, Serbia, 2Faculty of Biology, University of Belgrade, Belgrade, Serbia, 3Faculty of Medicine, University of Nis, Nis, Serbia, 
4Faculty of Medicine of the Military Medical Academy, University of Defense in Belgrade, Belgrade, Serbia.

Introduction: It is well known that Ganoderma lucidum extracts express many biological effects including immunomodulatory activity. The aim of this study was to compare effect 
of commercialy prepared Ganoderma lucidum extracts (GK) with those obtained from Ganoderma lucidum basidiocarps cultivated on alternative (wheat straw) substrate (GA) on 
functional characteristics of human monocyte-derived dendritic cells (MoDCs).
Material and Methods: The dried and pulverized basidiocarps were extracted using ethanol. MoDCs were obtained from peripheral blood mononuclear cells (adherent fraction) 
cultivated in the presence of GM-CSF and IL-4. Immature MoDCs were treated for 24h with GK and GA extracts (100μg/mL) without and with agonists of TLR-3 (Poly(I:C), 10 μg/mL) 
and TLR-7 (7-thia-8-oxoguanosine, 250 μM).
Results: In the presence of TLR agonists, GA up-regulated expression of HLA-DR, CD83, CD86, CD40, and CCR7, whereas GK up-regulated HLA-DR and CD83 only, but down-regulated 
the expression of CCR7. Both GK and GA significantly increased allostimulatory capacity of TLR-treated MoDCs as well as their Th1 polarization capacity compared to TLR-nontreated 
MoDCs. However, GA expressed significantly higher stimulatory effect on TLR-treated MoDCs than GK. The more potent effect of GA on allostimulatory capacity and Th1 polarization 
capability of TLR-treated MoDCs might be mediated by higher up-regulation of TLR7 expression.
Conclusion: Extracts from Ganoderma lucidum basidiocarps cultivated on alternative (wheat straw) substrate exhibit greater immunostimulatory activity on TLR-treated MoDC than 
those commercial obtained. The up-regulation of allostimulatory and Th1 polarization capacity of TLR-activated MoDCs, candidate this extract as potentially useful agents for in vitro 
preparation of immunostimulatory DCs.
Grant: MFVMA/10/13-15
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P.D.24.07
FVIII tolerization in a hemophilic mouse model

P. Milanov1, P. Quade-Lyssy1, S. Roth1, E. Seifried1, A. Pashov2, S. Lacroix-Desmazes3, J. Schüttrumpf4, J. Schwäble1; 
1Transfusion Medicine and Immunohaematology, German Red Cross Blood Donor Service Baden-Wuerttemberg - Hessen, Frankfurt, Germany, 2Department of Immunology, Institute of 
Microbiology, Sofia, Bulgaria, 3Centre de Recherche des Cordeliers, Université Pierre et Marie Curie-Paris 6, INSERM UMR S 1138, Paris, France, 4Biotest AG, Dreieich, Germany.

Introduction:The conventional therapy of hemophilia A (HA) is based on the infusion of factor VIII (FVIII) concentrates. Whilst 30 % of patients with severe HA develop anti-drug 
antibodies (ADA), only 5-10 % of subjects with FVIII missense mutations are at risk. However, highly recurrent FVIII mutations may give rise to an elevated probability (15-50 %) for 
ADA development. Methods: Liver-directed transgene delivery of minicircle (MC) expression vectors encoding wild-type (WT) and FVIII mutants (R593C and R2150H) was achieved 
by using a hydrodynamic based method in FVIII-KO mice. Six weeks following gene transfer, mice were weekly administered i.v. with recombinant FVIII (Kogenate® FS, 100 IU/kg) for 
4 weeks. Anti-FVIII IgG titers were determined by ELISA. Results: Gene delivery of MC-FVIII-WT resulted in a vector dose-dependent increase of FVIII activity (10.62 - 96%). All mice 
treated with the highest vector dose (5 pmol MC-FVIII-WT) developed high anti-FVIII IgG titers following Kogenate® FS administration. In comparison, mice treated with a lower vector 
dose (2 pmol) were unaffected by the administration of Kogenate® FS. Interestingly, the FVIII biopharmaceutical was able to elicit an anti-FVIII IgG response in all groups expressing 
the FVIII-R593C and FVIII-R2150H missense variants. Conclusions: FVIII tolerization by liver directed gene therapy is feasible at low but sustained expression levels. Consequently, 
establishing of a FVIII tolerization protocol in hemophilic mouse models might constitute a supportive tool within a predictive network platform for minimization of the immunologic 
risk of present FVIII therapeutics.

P.D.24.08
In vitro assessment of immunogenicity of drug delivery systems

M. A. de Groot, T. C. Habraken, L. A. van der Linden, R. van der Zee, W. van Eden, F. Broere, A. J. Sijts; 
Utrecht University, Utrecht, Netherlands.

Biopharmaceuticals (BP) display poor stability in humans, difficulties in transportation over membranes and can be broken down in the human body. To circumvent this, BP can be 
packaged in so called Drug Delivery Systems (DDS), i.e. molecules that help the drug to be delivered into target cells. It is essential that these DDS formulations are biocompatible 
and non-immunogenic. In this study, we determined the immunogenicity of first line DDS by testing their ability to activate Antigen Presenting Cells (APC) and TLR. To test for APC 
activation, dendritic cells (DC) were grown from murine bone marrow and stimulated with the different DDS. Maturation of DC was determined by detection of surface maturation 
markers. TLR activation was measured using hTLR reporter cell lines. Six different types of DDS were tested for in vitro immunogenicity, including polymer based PLGA particles, 
cell penetrating peptides and penetrating peptidomimetics in liposomes. We found that PLGA polymers did not activate hTLR or APC, but PLGA-complexed proteins could induce 
unwanted cellular effects. Cell penetrating peptidomimetics had toxic effects at high concentrations, but complexation with siRNA and extension with liposomes reduced these toxic 
effects, while innate immune receptors were not activated. Production of DDS in prokaryotic systems enhanced the probability of immune activation. Overall, the results of the two 
assays correlated well. The in vitro data need to be confirmed in animal models to determine the in vitro predictive value of performed tests. Project funding was by IMI-COMPACT 
Grant 115363.

P.D.24.09
Persistent non-pathogenic antibodies against human proteins in healthy individuals

F. M. Horling1, C. J. Hofbauer1, P. Allacher2, S. Till1, B. Abbühl1, F. Scheiflinger1, B. M. Reipert1; 
1Baxalta, Vienna, Austria, 2IMC University of Applied Sciences, Krems, Austria.

Background:The origin and biological significance of non-pathogenic antibodies against self-proteins remains a matter of debate. Cohen (J Autoimmun 2007) suggested that auto-
antibodies present in healthy individuals are biomarkers of the immunological homunculus, the body’s system for sensing the current immunogenic state and ensuring immune 
homeostasis. Recently, we demonstrated that some healthy individuals express low-titer antibodies against human proteins such as Factor VIIa (FVIIa), Factor VIII (FVIII), Factor IX 
(FIX) and von Willebrand factor (VWF), which resemble self-reactive antibodies. Here we asked if these non-pathogenic antibodies against human proteins are transient or persist for 
a long time.
Methods: ELISAs were established to detect specific antibodies against human recombinant proteins (FVIIa, FVIII, FIX and VWF). Cohorts of 480-600 healthy individuals were 
screened for the presence of antibodies followed by determination of antibody titers and confirmation of antibody specificities. 38 healthy individuals were followed for 14 months 
with blood samples taken every month.
Results: Antibodies against human proteins (FVIIa, FVIII, FIX, VWF) were present in a proportion of healthy individuals, with a prevalence ranging from 1.25% to 19%. Antibody titers 
were mostly below 1:80 (1:20, 1:40), but up to 1:640 in some samples. The presence of antibodies against one protein did not predict the presence of antibodies against another 
protein in the same sample. Longitudinal studies indicated that some individuals had antibodies that persisted for the whole observation period.
Conclusions: Non-pathogenic antibodies against a range of human proteins are found in healthy individuals. These antibodies are persistent and resemble non-pathogenic self-
reactive autoantibodies.

P.D.24.10
Novel insights into antibodies against polyethylene glycol (PEG) in healthy subjects

C. Lubich1, P. Allacher2, A. Bauer1, T. Prenninger1, F. M. Horling1, J. Siekmann1, F. Scheiflinger1, B. M. Reipert1; 
1Baxalta Innovations GmbH, Vienna, Austria, 2IMC University of Applied Sciences Krems, Krems, Austria.

PEG polymers are contained in a range of cosmetics and laxatives and used in several oral and parenteral applications in the pharmaceutical industry. The covalent attachment of PEG 
has emerged as successful strategy to increase the half-life of protein therapeutics.
PEG has long been considered as non-immunogenic but recent reports have shown anti-PEG antibodies in healthy subjects and in some patients following treatment with PEGylated 
therapeutics. These reports have evoked controversial discussion due to limitations in the antibody analytics used. Aim of this study was to revisit the analysis of anti-PEG antibodies 
in healthy subjects using validated technologies.
Two cohorts of healthy human subjects (n=1310) were analyzed for the prevalence of anti-PEG antibodies, applying separate calculations for antibody titers <1:80 and ≥1:80. Two 
assay formats were used - a flow cytometry approach (FCM) and an ELISA platform validated with respect to cut-off calculation, sensitivity, specificity, linearity, and precision.
The prevalence of anti-PEG antibodies in our study cohort was 20-28%, with 12-26% for titers <1:80 and 2-11% for titers ≥1:80. Age was identified as significant covariate for the 
expression of IgG antibodies, with the highest prevalence observed in young adults (18-30 years old). Competition experiments indicated that anti-PEG antibodies recognized PEG 
polymers of different sizes, e.g. linear PEG of 0.2, 2 and 20KD and branched PEG of 20KD.
We confirm that some healthy individuals express antibodies against PEG. These antibodies might be induced by PEG polymers or their derivatives present in cosmetics or 
pharmaceuticals.

P.D.24.11
Towards understanding the impact of sub-visible particles in protein therapeutics on the induction of unwanted immune responses

C. Lubich, M. Malisauskas, T. Prenninger, E. Hopfner, F. Scheiflinger, B. Reipert; 
Baxalta Innovations GmbH, Vienna, Austria.

Sub-visible particles in protein therapeutics have recently received increasing attention because they are believed to play a major role in the induction of unwanted immune 
responses. In particular amyloid-like protein particles could be associated with an activation of the innate immune system as was demonstrated for Amyloid beta peptides. Currently 
available technologies such as Micro-Flow Imaging and Nanoparticle Tracking Analysis are suitable for quantification of sub-visible particles but have limited capability for more in-
depth characterization of the nature of these particles.
We developed a novel flow-cytometry-based technology that combines quantification and in-depth characterization of sub-visible particles over a size range of 0.75µm- 75µm. This 
technology allows assessment of the amount, size and nature of sub-visible particles. The inclusion of the fluorescent dye 4-(dicyanovinyl)-julolidine (DCVJ) which binds to cross-beta-
sheet structures in amyloid-like protein particles, provides important information on the nature of the particles.
We used the new technology to assess amount, size and nature of sub-visible particles in a variety of in vitro generated sub-visible particle preparations originating from different 
therapeutic proteins. We also included non-protein particles in the analysis. Concomitant to particle analysis we used cellular in vitro assays to assess the potential of different protein 
particles to trigger the innate immune system.
We believe that multicolor flow cytometry together with currently used standard bioanalytical methods can provide a powerful tool to investigate the nature of sub-visible particles in 
protein therapeutic formulations and give new insight into important mechanisms regulating the induction of unwanted immune responses by protein therapeutics.
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P.D.24.12
Synthetic vaccine particles for the induction of immunological tolerance to prevent anti-drug antibodies

T. K. Kishimoto, J. D. Ferrari, R. A. LaMothe, P. N. Kolte, A. P. Griset, C. O’Neil, A. Chalishazar, V. Chan, D. H. Altreuter, L. Johnston, R. A. Maldonado; 
Selecta Biosciences, Watertown, MA, United States.

The development of anti-drug antibodies (ADAs) is a common cause for biologic treatment failure and adverse hypersensitivity reactions. Here we describe the use of tolerogenic 
synthetic vaccine particles (SVP) carrying rapamycin for the induction of durable immunological tolerance to co-administered antigens. Injections of SVP with free antigen 
intravenously or subcutaneously result in robust CD4+ T cell and B cell tolerance (i.e. the inhibition of their activation over multiple challenges), an increase in regulatory cells, 
reduction in germinal center formation, and the inhibition of antigen-specific hypersensitivity reactions. Concomitant administration of SVP with pegsiticase, a pegylated uricase 
or adalimumab, a human anti-human TNFα monoclonal antibody, durably inhibited ADAs to continued administration of either compound alone resulting in normalized efficacy 
of in arthritis-prone or uricase deficient mice, respectively. The inhibition of antibody responses to KLH and pegsiticase was observed in mice, rats and cynomolgus monkeys. Only 
encapsulated rapamycin, not the free form, could induce immunological tolerance. SVP therapy represents a potential novel and broadly applicable approach to prevent ADAs against 
biologic therapies.

P.D.24.13
AID/APOBECs linking immunity, chronic inflammation and cancer

D. Mechtcheriakova1, M. Svoboda1, A. Meshcheryakova1, E. Jensen-Jarolim1,2, M. Jaritz3, P. Zimmermann4, R. Zeillinger5, G. Heinze6; 
1Department of Pathophysiology and Allergy Research, Center for Pathophysiology, Infectiology and Immunology, Medical University of Vienna, Vienna, Austria, 2Comparative Medicine, 
Messerli Research Institute of the Veterinary University of Vienna, Medical University of Vienna and University of Vienna, Vienna, Austria, 3Research Institute of Molecular Pathology, Vienna 
Biocenter, Vienna, Austria, 4Nebion AG, Zürich, Switzerland, 5Molecular Oncology Group, Department of Obstetrics and Gynecology, Comprehensive Cancer Center, Medical University of 
Vienna, Vienna, Austria, 6Section for Clinical Biometrics, Center for Medical Statistics, Informatics, and Intelligent Systems, Medical University Vienna, Vienna, Austria.

The AID/APOBEC gene family is composed of eleven members. Remarkably, the cytidine deaminases encoded by these genes play critical and unique roles in immune responses 
ensuring defense against foreign antigens, exogenous/endogenous viruses and transposable genetic elements. Being the prominent family member, AID is expressed in activated B 
cells within germinal centers and responsible for the diversification processes of the immunoglobulin genes by triggering both somatic hypermutation and class switch recombination 
events. An important point to emphasize is that we and others have demonstrated the assembling of tissue resident/infiltrating B cells into functionally active, AID+ ectopic lymphoid 
structures within different tissues outside of secondary lymphoid organs, both benign and malignant. Based on physiological mode of action, AID and APOBECs provide tools to 
introduce DNA or RNA alterations/damages, which under pathological circumstances, e.g. chronic inflammation or malignant transformation may lead to unwanted DNA damage 
including point mutations, chromosomal aberrations and also aberrant epigenetic modifications when expressed in non-B cells, which in sum contribute to cancer. Accounting for 
such complexity, we developed and successfully applied an approach allowing to assess the overall contribution of AID/APOBEC-associated gene network in pathobiology of ovarian 
cancer. We structured the study by three consecutive analytical modules: multigene-based expression profiling, statistical modelling for survival prediction, and delineation of AID/
APOBEC-associated gene network(s) and pathways by applying bioinformatics tools. Overall, data propose a novel AID/APOBEC-derived survival model for patient risk assessment, 
reconstitute mapping to molecular pathways and suggest for a consideration of potential novel therapeutic regiments.
Supported by Austrian FWF P22441-B13/P23228-B19

P.D.24.14
Revisiting antiphospholipid cut-off levels in obstetric morbidity versus thrombosis

M. Núñez-Beltrán1, A. Tejeda2, L. Fernández-Paredes1, A. Comins-Boo1, A. Carrasco2, S. Sánchez-Ramón1; 
1Department of Clinical Immunology, Hospital Clinico San Carlos, Madrid, Spain, 2Department of Clinical Immunology, Hospital Ramón y Cajal, Madrid, Spain.

Introduction: According to guidelines, antiphospholipid syndrome (APS) requires clinical history of arterial or venous thrombosis (T) and/or obstetric morbidity (OM) along with two 
positive antiphospholipid antibodies (aPL) determinations at moderate titre or positive lupic anticoagulant.
Our main goal was to set the cut-off values   of aPL in patients with suspected APS.
Methods: We retrospectively studied 359 patients with T (274) and OM (85) from two University hospitals, and 79 samples from healthy controls. aPL were analyzed by multiplex 
technique (Bioplex, Biorad) that allows the simultaneous detection of levels of anticardiolipin (aCL) and anti-2glycoprotein-1(β2-GPI) IgG e IgM antibodies.
Results: Our overall prevalence of aPL antibodies was 112 (31%) in T and 23 (6%) en OM with the internationally accepted cut-off (20 GPL- U/ml) (Sp=99% Se=18%). However, cut-off 
levels of 5UI showed similar specificity and higher sensitivity (Sp=95%; Se=35%). Interestingly, a higher number of patients with OM were detected (75% increase) than T patients (41% 
increase, p<0.01 full each), highlighting the putative role of pregnancy prothrombotic status on miscarriage pathophysiology.
Conclusions: We propose a revision of cut-off levels to 5 U/ml for diagnosing APS, with relevant therapeutical implications, particularly in patients with obstetrical morbimortality.
I am applicant for a travel grant.

P.D.24.15
New biomarkers for the diagnosis and prognosis of asthma

S. Baos1, D. Calzada1, J. Quiralte2, F. Florido3, B. Cárdaba1,4; 
1IIS-Fundación Jiménez Díaz-UAM, Madrid, Spain, 2Hospital Universitario Vírgen del Rocío, Seville, Spain, 3Hospital Universitario San Cecilio, Granada, Spain, 4Ciber de Enfermedades 
Respiratorias, CIBERES, Madrid, Spain.

Introduction: Asthma is a chronic respiratory disease that includes a wide clinical spectrum. It can be considered a syndrome with a variety of “endotypes”. The aim of this study is to 
validate molecular biomarkers related to the asthmatic disease’s types and severity.
Methods: Ninety-four genes selected from gene-studies previously published, were analyzed by qRT-PCR, in a population of 104 unrelated subjects, 30 healthy control, 30 non-allergic 
asthmatic (diagnosed as severe, moderated and mild), 30 asthmatic allergic (allergic to airborne allergens) and 14 non-asthmatic allergic subjects. Statistical analyses were performed 
by StatMinner program. After assessment of data quality and principal components analysis (PCA), differential gene-expression, by multiple testing was performed. Relevance was 
defined by RQ and corrected P value (<0.05). For some of the significant genes, protein quantification was determined by ELISA or Western Blot.
Results: PCA results clearly showed clusters that correlated with control and non-allergic asthmatic groups. The analysis of differential gene-expression between these two groups 
revealed a set of statistically relevant genes, highlighting IL10, MSR1, SERPINB2, PHLDA1, IL8, CHI3L1 and PI3. Average levels of IL8 were higher in the serum of asthmatic patients 
than in control and asthmatic allergic subjects, with no statistically significant differences. Furthermore, analysis according the disease’s severity associated significantly the increased 
expression of some genes, especially MSR1, with severe asthma phenotype. The gene-expression results of the allergic groups are being analyzed.
Conclusion: Several differential molecular biomarkers of asthma have been defined that could be useful for the diagnosis or prognosis of the disease’s severity.

P.D.24.16
Characterization of four functionally distinct human B-cell subsets that are defined by the expression of CD21 and CD86

M. A. García-Márquez, A. Shimabukuro-Vornhagen, M. von Bergwelt-Baildon; 
University Hospital of Cologne, Cologne, Germany.

Introduction: To date, several B-cell subpopulations have been identified. However, a deeper understanding of the role of B cells in the pathophysiology of human diseases has been 
hampered by the lack of well-defined functional B-cell subsets.
Results: Peripheral blood B cells were divided according to the expression of CD21 and CD86 into four B-cell subsets. A comprehensive phenotypic and functional characterization of 
the subsets was done. CD21posCD86low B-cell subset had a naïve, non-switched phenotype characterized by the absence of costimulatory and memory markers. They had low basal 
calcium and phosphorylation levels and robust response after B-cell receptor stimulation. CD21posCD86pos B cells had an activated, non-switched-memory phenotype and moderated 
immunostimulatory capacity. The CD21low “exhausted” population described by others in several diseases could be partitioned in two subsets based on the expression of CD86. 
CD21lowCD86pos B-cell subset had an activated, class-switched-memory phenotype, potent immunostimulatory capacity and impaired B-cell receptor signaling that was restored by 
synergistic stimulation with CD40-Ligand. On the other hand, CD21lowCD86neg B-cell subset was composed of functionally impaired B cells.
Striking differences were detected in the frequency of these subsets in several medical conditions. Patients with acute inflammation contained an increased percentage of 
CD21posCD86pos B cells compared to healthy donors. Patients with chronic autoimmune disease had a higher frequency of CD21posCD86pos and CD21lowCD86pos B cells.
Conclusion: The observation that the different B-cell subsets display distinct functional features and that they were associated with immune-related diseases suggests that a more 
specific targeting of B-cell subsets could represent a promising therapeutic strategy.
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P.D.24.17
Usefulness of recombinant γ-gliadin 1 for identifying celiac disease patients and monitoring of adherence to gluten-free diet

B. Srinivasan1,2, M. Focke-Tejkl2, M. Weber2, S. Pahr2, A. Baar2, R. Atreya3, M. F. Neurath3, H. Vogelsang4, W. Huber5, R. Valenta2; 
1Institute of Immunology, CePII, MUW, Vienna, Austria, 2Division of Immunopathology, Department of Pathophysiology and Allergy Research, CePII, Medical University of Vienna, Vienna, 
Austria, 3Medical Clinic 1, Friedrich-Alexander University Erlangen-Nürnberg, Erlangen, Germany, 4Department of Gastroenterology and Hepatology, Medical University of Vienna, Vienna, 
Austria, 5Department of Pediatrics and Adolescent Medicine, Medical University of Vienna, Vienna, Austria.

Background: Celiac Disease (CD) is an inflammatory disease of the small intestine caused by an immunological hypersensitivity reaction to dietary wheat gluten.
Objectives: To clone, express and perform IgA epitope mapping of a CD-specific wheat antigen and to study its usefulness for identifying CD patients and monitoring adherence to 
gluten-free diet.
Methods: A synthetic gene coding for γ-gliadin 1 (GG1) was expressed in Escherichia coli. Recombinant GG1 was purified and characterized biochemically, structurally and 
immunologically using sera from CD patients and control subjects. Overlapping GG1 peptides were synthesized for IgA- and IgG-epitope mapping. GG1 and peptide-specific 
antibodies were raised for tracing GG1 in cereals, dietary wheat products and to study its resistance towards digestion.
Results: Recombinant GG1 was expressed and purified. rGG1-based IgA ELISA performed with CD patients and control populations showed a specificity of 92.9% which was higher 
than that of gliadin extract (e). Furthermore, it allowed monitoring of the adherence to gluten-free diet (GFD) in patients. A 26 amino acid peptide from the proline-glutamine-rich 
repetitive N-terminal region was identified as immunodominant IgA epitope. GG1-related antigens were found in rye, barley and spelt but not in oat, rice or maize. GG1 was detected 
in dietary wheat products after baking and, in particular the major IgA epitope containing region was resistant against digestion.
Conclusions: rGG1 and its epitope may be useful for identifying CD patients, monitoring of treatment, for studying the pathomechanisms of CD and the development of preventive 
and therapeutic strategies.

P.D.25 Organ Transplantation

P.D.25.01
Retrospective study of the impact of C1q-binding donor-specific antibodies on allograft outcome in kidney transplantation

J. Molina Alcaide1,2, A. Navas Romo1,2, M. Agüera Morales1,2, P. Aljama Garcia1,2, A. Rodriguez Benot1,2, R. Solana Lara1,2; 
1Hospital Universitario Reina Sofia, Cordoba, Spain, 2Instituto Maimonides de Investigacion Biomedica de Cordoba (IMIBIC), Cordoba, Spain.

Introduction: Preformed donor specific anti-HLA antibodies (DSA) are associated with poorer allograft outcome. Anti-HLA antibody detection tests have evolved towards more 
sensitive ones, like single antigen bead (SAB) assays. The clinical relevance of antibodies detected by highly sensitive tests in a negative CDC (complement-dependent cytotoxicity) 
context is still unclear. A new test to detect only those antibodies capable of binding C1q in SAB assays has been developed. However, the definition of unacceptable mismatches 
according to the C1q-binding ability is under consideration.
Material and Methods: In this study 315 single-kidney transplanted patients between January 1998 and December 2006 in Reina Sofia Hospital were included. We analyzed the impact 
on allograft outcome of preformed DSA retrospectively detected by SAB assay according to their C1q-binding ability. We studied early rejection episodes and allograft survival since 
the time of transplantation to 8 years.
Results: We found that those patients with preformed C1q-binding DSA had a significantly higher risk of developing humoral rejection (p<0.001) and poorer allograft survival rate 
(p<0.001) than patients without preformed DSA. Interestingly allograft survival was not worse in patients with preformed non-C1q-binding DSA than in patients without preformed 
DSA (p=0.469), although those with preformed non-C1q-binding DSA showed an increased risk of early humoral rejection (p<0.05).
Conclusions: In conclusion, we showed that only preformed C1q-binding DSA represent a total contraindication to transplantation. Transplantation with preformed non-C1q-binding 
DSA might be performed successfully. Hence, determining unacceptable antigens by SAB-C1q assay would increase the likelihood of finding a suitable donor, especially in highly 
sensitized patients.

P.D.25.02
An extended pre-transplant humoral immunity profile to identify risk of severe infection in heart recipients. A multicenter study

J. Carbone1, J. Fenandez-Yañez1, J. Palomo1, M. Gomez-Sanchez2, M. Crespo-Leiro3, M. Paniagua3, L. Almenar4, M. Cebrian4, G. Rabago5, J. Segovia6, M. Gomez6, J. Lopez7, L. Garcia-
Guereta8, S. Mirabet9, M. Jaramillo1, J. Navarro1, E. Sarmiento1; 
1Hospital General Universitario Gregorio Marañon, Madrid, Spain, 2Hospital Universitario Doce de Octubre, Madrid, Spain, 3Complejo Hospitalario Universitario Juan Canalejo, La Coruña, 
Spain, 4Hospital Universitario La Fe, Valencia, Spain, 5Clinica Universitaria, Navarra, Spain, 6Hospital Universitario Puerta de Hierro, Madrid, Spain, 7Hospital Clínico Universitario, Valladolid, 
Spain, 8Hospital Universitario La Paz, Madrid, Spain, 9Hospital de la Santa Creu i Sant Pau, Barcelona, Spain.

Infection is still a major problem after heart transplantation (HT), particularly during the first year. We aimed to assess an extended humoral immunity profile to be performed before 
transplantation as a potential tool to identify high risk of infection. In a prospective multicenter follow-up study (9 centers in Spain), we evaluated 290 patients at the time of inclusion 
in the waiting list. Laboratory tests: immunoglobulin levels (IgG, IgA, IgM), complement factors (C3 and C4) and IgG anti-CMV serology. These biomarkers are easily available in the 
routine laboratory facilities in transplant centers. The prevalence of infection during the first 6 months was registered. Infections were defined as severe infections requiring IV-
antimicrobial therapy. During follow-up, 96 patients developed infections including severe bacterial infections, CMV disease and systemic fungal infections. The individual risk factors 
of overall infection (Logistic regression) were as follows: IgG <850 mg/dL (relative hazard [RH], 1.88; 95% confidence interval [CI], 1.04-3.41; p=0.01), C3 <110 mg/dL (RH, 2.68; 95% CI, 
1.46-4.92; p=0.0014) and negative IgG anti-CMV serology (RH, 2.75; 95% CI, 1.28-5.91; p=0.0093). An immunological score was created using hazard ratios to determine the number 
of points assigned to each of the individual risk factors and the sume was the score. In multivariate analysis an immunological score ≥3 was a risk factor of severe infections (RH, 5.61; 
95% CI, 2.41-13.06; p=0.0001). An immunological score combining IgG, C3 and CMV serology was useful for identifying heart recipients at risk of developing severe infections. Fund. 
Fondo de Investigación Sanitaria. Project FIS 11/01323, Spain.

P.D.25.03
Preliminary analysis of a randomized multicenter clinical trial of therapeutic use of intravenous immunoglobulin in solid organ transplantation with severe infections and IgG 
hypogammaglobulinemia

J. Carbone1, J. Fernandez-Yañez1, P. Diez1, I. Sousa1, M. Rodriguez1, M. Salcedo1, D. Rincon1, J. Segovia2, R. Laporta2, A. De Pablos3, L. Calahorra1, J. Navarro1, M. Valerio1, M. Arraya1, E. 
Fernandez-Cruz1, E. Sarmiento1; 
1Hospital General Universitario Gregorio Marañon, Madrid, Spain, 2Hospital Universitario Puerta de Hierro, Madrid, Spain, 3Hospital Universitario Doce de Octubre, Madrid, Spain.

IgG hypogammaglobulinemia (HGG) is a risk factor for severe infections after solid organ transplantation (SOT). We present preliminary data of the evaluation of efficacy of non 
specific intravenous immunoglobulin (IVIG) for treatment of severe infections in SOT with post-transplant HGG. 13 adult solid organ recipients (heart n=7, kidney n=3, lung n=2, liver 
n=1) who developed severe infection and who were found to have HGG (IgG<600 mg/dL) were included in a randomized multicenter clinical trial in 3 hospitals in the community 
of Madrid (EudraCT 2012-001327-12). Patients were randomized to receive either IVIG (n=6, Flebogamma DIF 5%, 2 doses of 15 grams [interval 7-15 days] followed by 3 doses of 
20 grams [interval 15-30 days]) in combination with conventional antimicrobial therapy or antimicrobial therapy alone (n=7). Type of SOT was included as a randomization criteria. 
Primary end-point was the incidence of new severe infections episodes after randomization. All IVIG treated patients completed the 5 scheduled IVIG doses. In this preliminary 
analysis, IgG levels were significantly lower in IVIG-group at the time of infection (443±81 vs 538±52, p=0.038). At the final visit IgG levels were 976±533 vs 793±321, p=0.49. New 
severe infections were detected in 16.6% IVIG-treated recipients and in 62.5% non-IVIG patients (2-sided Chi-square test, p = 0.048). Preliminary results of a clinical trial suggest that 
therapeutic use of IVIG in SOT with severe infection and HGG is associated with a lower incidence of re-infection. Funds: Instituto de Salud Carlos III, project FIS clinical trial EC11084, 
Spain. Grifols ISR Program Grant, USA.

P.D.25.04
Heart recipients treated with specific anti-cytomegalovirus intravenous immunoglobulin show a decrease in activation status of T cells

J. Carbone, N. Lanio, A. Gallego, J. Navarro, J. Fernandez-Yañez, I. Sousa, E. Sarmiento; 
Hospital General Universitario Gregorio Marañon, Madrid, Spain.

The immune response to cytomegalovirus (CMV) infection is highly complex, including humoral, cellular, innate and adaptive immune responses. Specific anti-cytomegalovirus 
intravenous immunoglobulin (CMV IVIG) has the potential to influence the immune response via multiple mechanisms, affecting innate and adaptive immune responses and exerting 
immunomodulatory activity, but its complex mode of action has not been fully elucidated. An immunological study of four CMV-seronegative heart transplant patients receiving 
anti-CMV prophylaxis with gancyclovir and CMV IVIG (150 mg/kg within 24 hours after transplantation and 100 mg/kg on day 2, 7, 14, 22, 35, 56 and 77), showed a clear reduction in the 
frequency of activated CD4+CD38+DR+ T-helper cells and, to a somewhat lesser extent, CD8+CD38+DR+ cytotoxic T-cells, at three months post-transplant compared to a group of 27 
untreated controls who received only anti-CMV prophylaxis with gancyclovir. In this study, an increase of CD19+CD27-IgM+IgD+ naïve B-cells was observed in seronegative recipients 
after prophylaxis with CMV IVIG. None of the CMV IVIG treated recipients developed rejection or vascular allograft disease during the first year after transplantation. Interestingly 
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higher naïve B-cell counts have been described as a protective factor for development of acute cellular rejection in heart recipients. The suppression of T-cell activity led us to suggest 
that CMV IVIG might contribute to prevention of allograft rejection following heart transplantation, but evidence is by no means clear-cut and should be further evaluated in future 
prospective studies with higher number of patients.

P.D.25.05
HLA Allels and Anti-HLA Antibodies Frequencies’ in the Mediterranean Region of Turkey

B. Basturk1, B. Kantaroglu2, M. Kavuslu2, A. Noyan3, D. Torun4; 
1Baskent University Faculty of Medicine, Department of Immunology, Ankara, Turkey, 2Baskent University Adana Research and Medical Center, Immunology-Tisse Typing Laboratory, Adana, 
Turkey, 3Baskent University Faculty of Medicine, Department of Pediatry, Adana, Turkey, 4Baskent University Faculty of Medicine, Department of Internal Medicine, Adana, Turkey.

Objectives: It is important to known HLA frequencies in population for transplantation Sensitization to HLA has a major impact on patient mortality and morbidity due to prolonged 
waiting time. The aim of the study was to investigate HLA class-I and class-II allele and anti-HLA antibodies frequencies in our region.
Materials and Methods: Tissue typing for HLA class I and class-II in patients and donors (n:4282) who applied Baskent University Adana Research and Medical Center for 
transplantation, were studied using SSP and/or sequence-specific oligonucleotides. Samples were analysed by LUMİNEX bead technology for detected anti-HLA antibodies.
Results: Our group consists of female 45.47% (n:1947) and male 54.53% (n:2335) patients and donors and their mean of age is 40,1±16,1. A total of 21 HLA-A, 31 HLA-B, 14 HLA-C, 13 
HLA-DRB1 and 5 HLA-DQ alleles were identified. The most frequent HLA alleles were HLA-A*02 (32.9%), HLA-A*24(27.0%), A*03 (24.0%), HLA-B alleles were HLA-B*35 (31.6%), 
HLA-B*51 (23.0%), HLA-B*44 (11.5%), HLA-B*18 (10.1%), and for class-II; HLA-DRB1*11 (44.9 %), HLA-DRB1*04 (28.8%), and HLA-DRB1*15 (22.8%), HLA-DQB1*03 (46.0 %) and 
HLA-DQB1*05 (23.3 %) For anti- HLA antibodies, (MFI≥2000) A02 (40%), B82 (40%), B49 (38%), B7 (34%), A23 (32%), A68 (32%), B37 (32%), B81(32%), for class-II DQ9 (51.11% ), DQ 8 
(42%), DR7 (33.3%), DR11(33.3%), DR14(33.3%), DQ2 (33.3%)We didn’t find any correlation between HLA allel frequencies and sex (p>0.005), and donor or patients (p>0.005).
Conclusion: Our results show that there is no correlation between HLA frequencies and anti HLA antibodies frequencies. It is important to know for virtual cross match

P.D.25.06
HCMV-specific HLA-E-restricted CD8 T cells in kidney transplant recipients: a non conventional but frequent and long lasting response

N. Jouand1,2, M. Allard1, J. Desfrançois-Noël3, P. Guerif2,4, M. Giral2,4, N. Gervois1, B. Charreau2,4; 
1UMR INSERM 892, CNRS 6299, Université de Nantes, CRCNA, Nantes, France, 2UMR INSERM 1064, Université de Nantes, ITUN, Nantes, France, 3Cytocell Facility, Nantes, France, 4CHU de 
Nantes, Nantes, France.

HCMV infection is correlated with decreased graft survival in kidney transplant patients. We showed that HCMV-specific HLA-E-restricted CD8 T cells potentially cross-react with 
some allogeneic HLA-I peptides and damage in vitro uninfected allogeneic endothelium, revealing a harmful effect of anti-HCMV response toward the graft.
We analyzed ex vivo the HCMV/HLA-E CD8 T response from HCMV+ and HCMV- kidney recipients at the time of transplantation (n=28). Thus, we designed a sensitive flow 
cytometry assay to quantify CD3+ CD8+ TCR γδ- cells recognizing UL40 peptides (n=7) bound-HLA-E tetramers in PBMC harvested 30 to 65 month post-transplantation. Detection of 
conventional HLA-A2/pp65 peptide specific CD8 T cells was performed as control.
We demonstrated the presence of HCMV/HLA-E CD8 T cells in 7/14 HCMV+, but none in the HCMV- group (n=14). Specifics responses toward at least 6 peptides from UL40 were 
identified in patients, with VMAPRTLIL giving the higher frequency (up to 3.5% of CD8 T cells) while VMAPRSLIL was the most often recognized (7/7 recipients). These T cells were 
persistent and still detectable up to 5 years post transplantation. Importantly, HCMV/HLA-E CD8 T responses were commonly found parallel in time and in frequency to conventional 
HLA-A2/pp65 CD8 T responses in A2 recipients.
To conclude, our findings indicate that HCMV induces a unconventional HLA-E-restricted CD8+ T cell response similar in strength and time course to HLA class I-restricted response 
and both responses may coexist. A validation cohort is ongoing to further explore the possible adverse impact of HLA-E-restricted immune response to HCMV in transplant recipients.

P.D.25.07
Reconstitution of specific antibodies in heart recipients with hypogammaglobulinemia by preventive use of intravenous immunoglobulin: results of a clinical trial

J. Carbone, J. Navarro, J. Rodriguez-Molina, M. Jaramillo, L. Calahorra, M. Arraya, P. Diez, I. Sousa, J. Fernandez-Yañez, J. Palomo, J. Hortal, P. Muñoz, R. Alonso, E. Fernandez-Cruz, E. 
Sarmiento;  
Hospital General Universitario Gregorio Marañon, Madrid, Spain.

Post heart transplant (HT) IgG hypogammaglobulinemia (HGG) is a risk factor for infections. In a clinical trial (CT) we evaluated the reconstitution of specific antibodies after 
administration of intravenous immunoglobulin (IVIG) for prevention of severe infection in HT with HGG. 12 adult heart recipients who developed HGG (IgG<500 mg/dL) were included 
in this phase-II, open-label pilot study (EudraCT 2009-011165-85). Patients received IVIG (Flebogamma 5%) 2 doses of 200 mg/kg followed by up to 5 additional doses of 300 mg/kg 
if IgG was below 750 mg/dL in previous visits. Primary end-point: Development of severe infections during the first 6m. Data were matched with 18 recipients with post-transplant 
HGG at the same center. Specific antibodies were tested by ELISA at the time of inclusion in the trial (Visit 0) and at the latest visit. IgG and specific antibody reconstitution was 
only observed in IVIG-group. In IVIG-group there was a significative increase in the levels of anti-CMV and anti-haemophilus influenzae antibodies (Latest visit vs Visit 0: p=0.018 
and p=0.027, respectively). A tendency towards an increase of anti-HBs antibodies was observed (p=0.084). Anti-varicella zoster antibodies (p=0.86) and anti-pneumococcal 
polysaccharide antibodies (anti-PPS: p=0.91) remained stable while in controls there was a significative decrease of both (p=0.011 and 0.040, respectively). In an intention to treat 
analysis, severe infection was detected in 25% IVIG-treated recipients and in 61% historic controls (p = 0.049). The reconstitution of specific antibodies provides an explanation for a 
decrease in the incidence of severe infections that was observed in the IVIG group.

P.D.25.08
Immune mechanisms of allograft rejection between lamellar and penetrating keratoplasty in murine model

H. Lee, J. Kwon, C. Joo; 
Department of Ophthalmology and Catholic Institute for Visual Science, Seoul St. Mary’s Hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea, Republic of.

Purpose: Lamellar keratoplasty (LK) has been considered an acceptable alternative surgery for penetrating keratoplasty (PKP), because LK has the advantage of lower risk of graft 
rejection and intraocular complications, according to recent clinical outcomes. But the relative immunological mechanism of graft rejections for the two procedures is uncertain. To 
understand the immunological mechanisms of lamellar keratoplasty (LK) and penetrating keratoplasty (PKP) in murine model.
Methods: PKP or LK was performed C57BL/6 donor grafts and BALB/c recipients and graft opacity was assessed. We evaluated immunologic responses with delayed-type 
hypersensitivity (DTH) assays, real-time PCR, flow cytoemtry, and immunohistochemistry.
Results: LK mice showed less graft rejection than PK mice and LK led to less DTH response and IFN-γ secretion in vitro recall assay of T cells from drainage lymph nodes, as compared 
to PK (acceptance). There was no difference of mRNA expressions of proinflammatory cytokines in the corneas early (5 days), but those of PKacc mice were significantly increased 
later (3wk). In addition, LK showed less angiogenesis and lymphangiogenesis in grafted cornea than PK, and LK led to decreased number of mature MHC-IIhighCD11c+ cells and IL-
12+CD11c+ in the draining LNs and less infiltration of CD3+ T cell into the grafted corneas of transplanted mice.
Conclusions: LK presents less graft rejection than PK through lower angiogenesis and lymphangiogenesis, which could make pathologic T cells and mature APC less migration into 
grafted corneas and drainage LNs, respectively.

P.D.25.09
Co-stimulation Blockade by Belatacept suppresses allo- but not virus-specific T cell responses in vitro, adjusts peripheral T cell subsets and suppresses cytokine and chemokine 
levels in long-term treated kidney recipients

C. S. Falk1, C. Neudörfl1, K. Daemen1, J. Keil1, A. Zierau1, W. Hammerschmidt2, R. Zeidler3, C. Blume4, H. Haller5, H. Schrem6, G. Grannas6, F. Lehner6; 
1Inst. Transplant Immunology, IFB-Tx, MHH, Hannover, Germany, 2Research Unit Gene Vectors, HMGU,, Munich, Germany, 3research Unit Gene VExtors, HMGU, Munich, Germany, 4Institute 
of Technical Chemistry, Leibniz University, Hannover, Germany, 5Dept. of Nephrology and Hypertension, MHH, Hannover, Germany, 6Dept. of Abdominal and Transplant Surgery, MHH, 
Hannover, Germany.

Background: In kidney transplantation, efficacy of co-stimulation blockade by the optimized CTLA-4-Ig fusion protein Belatacept is controversially due to increased risk for rejection 
although its benefit for graft functions was demonstrated for patients with 7 years Belatacept immunosuppression. Therefore, we investigated the suppressive capacity of Belatacept 
on virus- vs. allo-specific T cell responses of kidney recipients in vitro and the long-term alterations of T cell subsets and cytokines and chemokines in patients 10 years after 
transplantation.
Materials: EBV-specific and allo-specific T cell responses from kidney recipients (n=6) were determined in vitro by IFN-g ELISpot, cytokine and cytotoxin quantification using multiplex 
techniques. Blood T cell subsets, cytokines, chemokines were analyzed in kidney recipients with Belatacept (n=5) or CNI (n=10) based immunosuppression for 10 years.
Results: In vitro, Belatacept significantly inhibited allo-specific T cell responses in kidney recipients while EBV-specific T cells were not suppressed. Reduced cytokine production was 
observed for IL-2 but not IL-10, IFN-g or cytotoxins. In Belatacept patients, CD4 and CD8 T cells were shifted towards a CCR7+ CD45RO- naïve repertoire while central and effector 
memory compartments were reduced compared to CNI patients. Plasma cytokine, chemokine levels were generally reduced in Belatacept patients.
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Conclusion:
Belatacept selectively inhibits allo-specific T cell responses in vitro. Long-term treatment of kidney recipients is accompanied by an enhancement of naïve T cells and reduction of 
cytokine levels. Thus, Belatacept discriminated between de novo- and memory T cell responses in vitro and has long-term suppressive effects in vivo.

P.D.25.10
Innate cytokine responses are required for T cell activation leading to clinically rejection after pediatric liver transplantation

C. S. Falk1, I. Goldschmidt2, F. Mutschler2, E. Pfister2, F. Lehner3, C. Neudörfl1, C. Neudörfl1, J. Keil1, K. Daemen1, K. Daemen1, A. Karch4, R. Mikolajczyk4, U. Baumann2; 
1Inst. of Transplant Immunology, IFB-Tx, MHH, Hannover, Germany, 2Dept. Pediatric Nephrology and Metabolic Diseases, MHH, Hannover, Germany, 3Dept. of Abdominal and Transplant 
Surgery, MHH, Hannover, Germany, 4Dept. of Epidemiology, HZI, Braunschweig, Germany.

Background: The concept of orchestrated immune responses initiated by innate followed by adaptive immune cells and soluble mediators is well established for infection but has not 
been shown for human solid organ transplantation. The impact of immunosuppression is insufficiently defined in pediatric liver transplantation. Thus, we aimed to demonstrate that 
innate responses are required for the induction of T cell activation leading to graft rejection in pediatric LTx.
Methods: In the ChilSFree study, 36 children between 3 months and 16 years were liver transplanted for end stage liver disease. Blood lymphocytes, cytokines, chemokines before and 
after LTx were quantified by flow cytometry and multiplex technique.
Results: Two patterns could be identified by T, B, NK cell and monocyte frequency correlating with their cytokines and chemokines. Biopsy-proven graft rejection (BPAR) was 
preceded by initial innate responses via IL-12p40, sCD25, TRAIL followed by specific T cell responses by elevated IFN-g, IL-1RA, IL-13, IL-17 levels and T cell expansion. In contrast, 
clinically uncomplicated courses showed decreased or stable cytokine levels without T cell expansion.

P.D.25.11
NFkB location in T-cells is promising to monitor immunosuppression after lung transplantation

U. Sommerwerck1, M. Lindemann2, B. E. Kleibrink1, T. Rabis1, G. Weinreich1, M. Kamler3, H. Teschler1, P. A. Horn2, V. Rebmann2; 
1Department of Pneumology, Ruhrlandklinik, West German Lung Center, University Hospital Essen, Essen, Germany, 2Institute for Transfusion Medicine, University Hospital Essen, Essen, 
Germany, 3Department of Thoracic Transplantation, University Hospital Essen, Essen, Germany.

Introduction: In solid organ transplantation, immunosuppression (IS) by calcineurin inhibitors (CI) or mTOR inhibitors (mTORI) is assessed by blood levels, which do not reflect the 
biological activity towards effector cells. As the transcription factor nuclear factor kappa beta (NFkB) mediates cell survival, proliferation and growth arrest by regulation of cytokine 
and chemokine expression, we investigated if the nuclear NFkB location in T-cells represents a suitable parameter to monitor the biological activity of IS.
Methods: NFkB location was analysed in unstimulated and TNF-α stimulated blood T-cells in 13 lung transplant recipients and 7 healthy controls by Multispectral Imaging Flow 
Cytometry. The results were linked to IS and clinical data. In parallel the number of IFN-γ releasing peripheral blood cells (PBLs) after CD3/CD28 stimulation was defined by ELISpot.
Results: An increased proportion of unstimulated or TNF-α stimulated CD8+ T-cells with nuclear NFkB location (mean±SEM %) was found in unstable patients with infections (35.1±7.4 
or 45.9±7.2; N=5) compared to stable patients (19.0±3.2, p=0.02 or 30.4±2.7.1, p=0.06; N=8) or controls (19.3±4.2, p=0.03 or 31.9±3.61, p=0.1, N=7). A trend for higher nuclear NFkB 
location in CD8 cells was found in patients treated with mTORI (33.2±9.0; N=5) compared to CI treated patients (20.2±2.5, p=0.2; N=8). Regarding function, the number of IFN-γ 
producing PBLs correlated with nuclear NFkB location in CD8 stimulated T-cells (r=0.69, p=0.002; N=17).
Conclusion: These results provide first evidence that the nuclear NFkB location in T-cells might be a promising and functionally relevant tool to monitor IS after lung transplantation.

P.D.25.12
a peptide to reduce pulmonary edema in a rat model of lung transplantation

K. Schossleitner1, A. Habertheuer2, P. Petzelbauer1; 
1Dermatology, Vienna, Austria, 2Surgery, Vienna, Austria.

Background: Despite significant advances in organ preservation, surgical techniques and perioperative care, primary graft dysfunction is a serious medical problem in transplantation 
medicine in general and a specific problem in patients undergoing lung transplantation. As a result, patients develop lung edema, causing reduced tissue oxygenation capacity, 
reduced lung compliance and increased requirements for mechanical ventilatory support. Yet, there is no effective strategy available to protect the grafted organ from stress reactions 
induced by ischemia/reperfusion and by the surgical procedure itself.
Methods: We assessed the effect of a cingulin-derived peptide, XIB13 or a random peptide in an established rat model of allogeneic lung transplantation. Donor lungs and recipients 
received therapeutic peptide at the time of transplantation and outcome was analyzed 100min and 28 post grafting.
Results: XIB13 improved blood oxygenation and reduced vascular leak 100min post grafting. Even after 28 days, lung edema was significantly reduced by XIB13 and lungs had reduced 
fibrotic or necrotic zones. Moreover, the induction of an allogeneic T cell response was delayed. In cell culture, the peptide improved endothelial barrier function as measured by trans-
endothelial impedance.
Conclusions: In summary, we provide a new tool to strengthen endothelial barrier function thereby improving outcomes in lung transplantation.

P.D.25.13
Modulation of Cell Microenvironments with Oxygen Tension and Macromolecular Crowding: A Multifactorial Approach Towards In Vitro Organogenesis

A. Satyam, P. Kumar, A. Pandit, D. Zeugolis; 
Network of Excellence for Functional Biomaterials (NFB), National University of Ireland, Galway, Galway, Ireland.

Advancements in tissue engineering and polymer chemistry have enabled the development of scaffold-free substitutes; a technology termed as Tissue Engineering by Self-
Assembly1. Despite efficacious in vitro and in vivo results, very few products have been commercialized, primarily due to prolonged culture time. It has been demonstrated that 
macromolecular crowding(MMC) and low oxygen tension enhances deposition of extracellular matrix(ECM)2-3. Herein, the influence of crowding molecules on matrix deposition and 
potential of this technology was investigated. Human primary fibroblasts were cultured under MMC (dextran sulphate, Ficoll™70 & 400 and carrageenan) and various fetal bovine 
serum(FBS), human serum(HS) concentrations(0- 10%) and oxygen supply(0.5%, 2%, 20%). SDS-PAGE demonstrated that MMC with 2% oxygen significantly increase collagen-I 
deposition(p<0.001) at all tested serum%. Fibroblasts deposited maximum collagen-I in two days with 0.5% FBS and HS. N-isopropylacrylamide based thermosensitive polymer 
facilitated detachment of intact rich-in-ECM cell-sheets. Mass spectrometry results and complementary ICC analysis confirmed the enhanced deposition of collagens(type-I, III, IV, V 
& VI), laminin, fibronectin, hyaluronic acid, decorin and lysyl oxidase under MMC, without changing the expression of elastin, tubulin, α-actin, epithelial keratin and IL-10. In summary, 
these data indicate that MMC and low oxygen tension can be combined with thermosensitive polymer coatings to facilitate the enhanced production of ECM-rich cell-sheets.
References:
1. L’Heureux N et al., Nature Medicine12, 361, 2006
2. Satyam A et al., Advanced Materials 26, 3024, 2014
3. Falanga V et al., Journal of Cellular Physiology 191, 42, 2002

P.D.25.14
Role the platelet in an experimental model of renal ischemia and reperfusion

R. C. Silva1, R. J. Felizardo2, M. A. Cenedeze2, T. T. Braga1, A. P. Silva2, M. D. Casa3, N. O. Camara1; 
1University of São Paulo, São Paulo, Brazil, 2Federal University of São Paulo, São Paulo, Brazil, 3Institute Butanta, São Paulo, Brazil.

Introduction: Platelets are circulating cells that respond to vascular disorders. Platelets secrete chemotactic agents, stimulating tissue remodeling after injury through mechanisms 
involving cell migration, proliferation and matrix synthesis. In renal pathologies, the role of platelets is still restricted to observations and associations without exposing its real 
mechanism of action. Therefore, this study aims to evaluate that platelets participate in the process of tissue remodeling after injury, because of its role in adhesion and cell signaling 
mechanisms.
Methods and Results: C57BL / 6 mice were subjected to ischemia and reperfusion (I / R) and treated or not with insularin 50µg/Kg, one inhibitor of integrin. The animals were sacrificed 
24 h after ischemia, corresponding to the stabilization of renal injury. Renal dysfunction was analyzed,. Serum creatinine, urea, renal tissue histology and gene expression of cytokines 
were evaluated. Animals subjected to I / R showed an increase in renal dysfunction when compared to control group, while the I / R group treated with insularin shows a significant 
reduction in serum creatinine and urea. Increased gene expression of proinflammatory cytokines was also observed, as IL1b, TNF and IL-6 in the I / R group, with significant reduction 
in animals treated with insularina. Histological analysis showed less tissue damage in I / R group treated with insularina and lower platelet adhesion in renal tissue.
Conclusion: Here, we demonstrate that insularin has an important effect on ischemia and reperfusion, with improvement of renal function, reducing inflammation and tissue injury.
Financial support: (FAPESP 2013/11712-1), CAPES, CNPq.
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P.D.25.15
CD8+ KIR2D/3D+ T cells in samples of blood versus fine needle aspiration cytology in stable kidney transplant patients: a longitudinal cohort study

A. Caballero, E. Palma, P. Ruiz-Esteban, E. Sola, L. Fuentes, E. Rudas, L. Perea, D. Hernandez; 
Carlos Haya Regional University Hospital, IBIMA, University of Malaga, Malaga, Spain.

Introduction: Previous studies in liver and heart transplant patients have shown that a gradual reconstruction of the CD8 KIR2D+ T-cell subpopulations, measured in peripheral blood 
samples, is associated with better graft acceptance. The kinetics of these populations in kidney transplants, however, is still not well understood, especially given the lack of studies in 
samples obtained by aspiration cytology.
Aim: To determine the percentage of CD8+ KIR2D/3D+ (CD158a/b/e) T cells in peripheral blood samples and in a fine-needle aspiration cytology (FNAC) samples from the kidney graft 
to determine any possible significant difference between the two measurements.
Material and methods: Flow cytometry was used to measure CD8+ T cells with KIR receptors in 69 patients who received their kidney transplant at our centre and who had stable renal 
function during the follow-up. The measurements were made 3, 6 and 12 months after transplantation.
Results: No progressive increase was found in the subpopulations studied in peripheral blood. However, there was a significant increase in the CD8+ CD158a+ T-cell subsets at 12 
months in the FNAC samples as compared with the peripheral blood samples (3.04±1.18 vs. 2.42±1.53, p=0.025).
Conclusion: Comparison of the percentage of CD8+CD158a+ T cells, measured by flow cytometry, between aspiration cytology samples and peripheral blood samples may be a new 
way to evaluate graft acceptance in stable kidney transplant patients during early stages.

P.D.25.16
Novel role for NK cells in solid organ transplantation

T. Lieke, O. Beetz, J. Hauschildt, B. Buck, B. Trautewig, H. Bektas, F. Vondran; 
Hannover Medical School, Hannover, Germany.

Natural Killer (NK) cells are known to participate in immune responses foremost by heating up inflammatory reaction in course of infection. This applies for responses against 
transplanted, MHC disparate organs and cells, too. It has been reported that direct cytotoxic activity towards the graft and release of inflammatory cytokines are main features of 
NK cell reactivity. In vitro studies of our lab however, introduced NK cells as regulative player in immune responses. Naïve NK cells revealed the capacity to establish a threshold for 
T cells reactivity. We performed heterotopic heart transplantation in rats with two different strain combination: one that provokes a strong rejection response within 8 days and one 
with a prolonged rejection time of 17.5 days. To verify the in vitro results in these transplantation models we either depleted NK cells or injected exogenous NK cells of the recipient 
strain. The strain combination with fast graft rejection revealed no changes in graft survival no matter what treatment we performed. In contrast, the model with prolonged rejection 
disclosed surprising results. The depletion of NK cells led to accelerated rejection of the grafts which was comparable to the fast rejection model. However, injection of additional NK 
cells into the recipients induced long term graft survival over the complete observation period. In conclusion, the in vivo results are in line with our theory of NK cell regulation of T cell 
responses dependent on the strength of T cell activation.

P.D.25.17
Evaluation of TLR2 R753Q in Heart Transplant Recipients as Risk Factor for Cytomegalovirus Infection

M. Schneider1, T. Matiqi1, M. Andreas2, R. Strassl3, A. Zuckermann2, C. Jungbauer4, C. Steininger1; 
1MUV, Clinic of Internal Medicine I, Department of Infectious Diseases and Tropical Medicine, Vienna, Austria, 2Departments of Surgery, Div. of Cardiac Surgery, Medical University of Vienna, 
Vienna, Austria, 3Institute of Virology, Medical University of Vienna, Vienna, Austria, 4Blood Service for Vienna, Lower Austria and Burgenland, Austrian Red Cross, Vienna, Austria.

Toll-like receptors (TLR) are integral part of innate immunity, the first line of defense against infectious pathogens, such as human cytomegalovirus (CMV). The innate immune 
response to CMV is initiated by ligation of the viral envelope glycoproteins B (gB) and H (gH) with TLR2 and leads to a cascades of intracellular signaling events for elimination of the 
viral pathogen and also the induction of protective adaptive immunity. The TLR2 single nucleotide polymorphism (SNP) Arg753Gln has a frequency of 6.8% in the general population 
and was associated in several studies with a predisposition to a variety of infectious diseases. A single study identified in a small cohort of liver transplant patients an association 
between this SNP and a more severe course of CMV disease. In this study we tested for the distribution of this SNP in samples from healthy blood donors (n=281) in relation to their 
CMV-serostatus and from heart transplant recipients (HTX) (n=175) in relation to occurrence of CMV infection. In addition, data obtained in HTX patients were stratified for multiple 
other molecular and clinical characteristics such as genetic mismatches between donor and recipient, other opportunistic infections, human leukocyte antigen (HLA) -mismatch, graft 
rejection and survival. We didn’t find any change of the SNP distribution between the healthy blood donors and the HTX patients. Also clinical investigations did not show a correlation 
of this SNP and the course of disease. This SNP is too infrequent in the Austrian population to start a risk stratification and identification of effective preventive strategies.

P.D.25.18
Early outcome in prospective study of five transplanted patients with preformed non-C1q-binding donor-specific antibodies

A. Navas Romo1,2, J. Molina Alcaide1,2, M. Agüera Morales1,2, P. Aljama Garcia1,2, A. Rodriguez Benot1,2, R. Solana Lara1,2; 
1Hospital Universitario Reina Sofia, Cordoba, Spain, 2Instituto Maimonides de Investigacion Biomedica de Cordoba (IMIBIC), Cordoba, Spain.

Introduction: The introduction of single antigen bead (SAB) assays for detection of preformed donor specific anti-HLA antibodies (DSA) has improved the transplantation success. 
However, the higher sensitivity of SAB assay has increased the number of highly sensitized patients in transplant waiting lists making more difficult the allocation of grafts to these 
recipient candidates. A modification in the SAB assay permits the detection of anti-HLA antibodies that bind complement. The definition of unacceptable alleles according to the SAB-
C1q assay is less restrictive in most patients. Nevertheless, the allograft outcome of transplanted patients with preformed non-C1q-binding DSA is still unclear.
Material and Methods: In this study we prospectively analyse early rejection episodes and kidney function of five renal patients transplanted with preformed non-C1q-binding DSA in 
Reina Sofia University Hospital (Cordoba, Spain).
Results: Our results show that the mean creatinine value of 5 patients was 1.3±0.23 mg/dL after the first month, 1.36±0.78 mg/dL after 6 months and 1.25±0.69 mg/dL after one year. 
One patient was diagnosed of an antibody mediated rejection event within the first month after transplantation that was controlled by treatment. All patients maintain their allograft 
at the end of follow-up time.
Conclusion: Kidney transplantation of patients with preformed non-C1q-binding DSA had a successful early outcome. The identification of unacceptable alleles according to the SAB-
C1q test can increase the limited allograft allocation in highly sensitized patients predefined by SAB assay, shortening the time in waiting list of these patients, many of them with 
poor prognosis due to associated severe clinical conditions.

P.D.25.19
CMV-induced expression of CD244 after liver transplantation is associated with CD8+ T-cell hyporesponsiveness to allo-antigen

E. L. de Mare-Bredemeijer1, X. Shi1, S. Mancham1, R. van Gent1, M. van der Heide-Mulder1, R. de Boer2, M. H. Heemskerk2, J. de Jonge1, L. J. van der Laan1, H. J. Metselaar1, J. Kwekkeboom1; 
1Erasmus MC - University Medical Centre, Rotterdam, Netherlands, 2Leiden University Medical Center, Leiden, Netherlands.

Chronic presence of viral antigens can induce T-cell exhaustion, characterized by upregulation of co-inhibitory receptors and loss of T-cell function. We studied whether a similar 
phenomenon occurs after liver transplantation (LTx) in response to the continuous exposure to allo-antigen. Expression of co-inhibitory receptors on circulating CD4+ and CD8+ T cells 
was longitudinally analyzed in 19 patients until 6 months after LTx, and cross-sectionally in 38 patients late (1-12 years) after LTx. Expression of the co-inhibitory receptors CD160 and 
CD244 on circulating CD8+ T cells was already 6 months after LTx increased compared to pre-LTx levels, and the elevated expression was sustained late after LTx, with CD244 showing 
the most prominent increase. Significant upregulation of CD244 on circulating CD8+ T cells was restricted to patients who experienced cytomegalovirus (CMV) infection after LTx. CMV 
infection was also associated with reduced CD8+ T-cell proliferation and cytotoxic degranulation in response to allo-antigen late after LTx. Purified CD244+ CD8+ T cells of LTx patients 
showed lower proliferative responses to allo-antigen as well as to polyclonal stimulation than their CD244- counterparts. In addition, the CD244+ CD8+ T-cell subset contained the 
majority of CMV-peptide-loaded MHC class I tetramer-binding cells. In conclusion, CMV infection after LTx, rather than persistence of allo-antigen, induces expansion of dysfunctional 
CD8+CD244+ T cells, resulting in reduced frequencies of circulating allo-reactive CD8+ T cells. These results suggest that CMV infection restrains CD8+ T-cell allo-responses after LTx.

P.D.25.21
The new technique for receiving autoprostheses for the bladder wall defects replacement

B. Iushkov1,2,3, N. Tyumentseva1,2,3, S. Medvedeva1,2,3, A. Sarapultsev1,3; 
1Institute of Immunology and Physiology, Ural Branch of RAS, Ekaterinburg, Russian Federation, 2GBUZSO Institute of Medical Cell Technologies, Ekaterinburg, Russian Federation, 
3Federal State Autonomous, Educational Institution of Higher Professional Education, Ural Federal University Named After the First President of Russia B. N. Yeltsin, Ekaterinburg, Russian 
Federation.

Introduction: Nowadays the parts of the small or large intestine are often used for that purpose. A new and promising approach is to grow connective-tissue autoprostheses in the 
host’s body.
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Materials and methods: The research was performed on 50 Wistar rats. Ether anesthesia was used. Hair was removed from the surgical area. A small cut was made on the back and a 
polyvinylchloride implant was inserted under the skin. 5 weeks after the operation, the implants with the connective-tissue capsule were retrieved from the animals’ bodies. Then the 
autoprostheses were used for the bladder prothesis. The endpoints of the experiment were 1, 3, 6, 9, 12 months.
Results: According to the histological examination, the prosthesis wall was represented by fibrous connective tissue. The collagen fibers of different maturity accompanied by fine 
elastic fibers were concentrated along the autoprostheses. 1 month after the bladder plastic the prosthesis’s area was presented by mucosa with the signs of reactive epithelial 
hyperplasia. Tunica muscularis structures were not detected. In the submucosal area vascularized connective tissue was observed. Mucosa with multilayered transitional epithelium, 
submucosa of the urothelium consisted of connective tissue and the forming tunica muscularis were observed in the prosthesis’s area after 9 and 12 months of experiment.
Conclusion: The received data suggest that proposed connective-tissue prostheses served as the basis for the formation of the structures of the bladder and revealed high biological 
inertness due to the complete antigenic compatibility.

P.D.26 Immunosuppressive and Tolerogenic Treatment

P.D.26.01
Low risk of allo-sensitization after intravenous administration of allogeneic adipose derived stem cells in refractory rheumatoid arthritis patients

C. Martín1, C. Ramirez2, M. Moreno1, E. Lombardo2, W. Dalemans3, J. Castañer1, O. DelaRosa2; 
1Hospital Universitario Ramón y Cajal, Madrid, Spain, 2R&D department.Tigenix S.A.U, Madrid, Spain, 3R&D department.Tigenix NV, Lovaina, Belgium.

Introduction: Adipose derived Stem cells (ASCs) are considered immune privileged, since they have low expression of HLA class I and lack of HLA class II. Several clinical trials indicate 
that allogeneic ASCs are an effective clinical approach and are not causing aggressive immunological rejection. Here we show an in deep study on the allosensitization of a group of 
patients with refractory rheumatoid arthritis treated with ASCs in a clinical trial (NCT01663116).
Materials and methods: 53 patients of whom 46 received three intravenous administrations of allogeneic ASCs and 7 received placebo. Plasma was collected at baseline and day 30 
(15 days after last administration), tested by Luminex technology (Labscreen MIX assay) and analyzed with HLA fusion software. Positive sera were confirmed by Labscreen single 
antigen. HLA typing of ASCs was obtained by molecular biology.
Results: 53% of the treated patients were presensitized against HLA molecules (possibly due to previous pregnancies and blood transfusions). Interestingly, only 9 of the 46 treated 
patients (19.6%) showed a generation of anti-ASC specific antibodies at day 30. This response was found only against HLA-I. Antibodies against HLA-II molecules from the donor ASCs 
were not detected.
Conclusions: Results demonstrated that the risk of allosensitization after three intravenous administrations of allogeneic ASC is low (comparable to blood transfusions). Considering 
the potential clinical benefit of the ASC administration in diseases of high unmet medical need, these results can be considered as acceptable. Additional immunological studies will 
be very valuable to better understand the in vivo responses to allogeneic ASCs.

P.D.26.02
LabscreenMix® assay allows us to discriminate between a memory response and development de novo anti-HLA antibodies

C. Martín Martín, M. Moreno, I. Gañán, J. Castañer; 
Hospital Universitario Ramón y Cajal, Madrid, Spain.

Introduction. Multiplex flow cytometry (Luminex) is a new technology for the detection of anti-HLA antibodies which uses polystyrene beads coated with a plurality of various purified 
HLA antigens (LabscreenMix®) or single HLA alleles (LabscreenSingleAntigen®, SA) for specifity discrimination. Binding of anti-HLA antibodies to the beads is detected by indirect 
immunofluorescence assay (results are given as mean of fluorescence intensity, MFI). Retrospectively, we compared results from MIX and SA test respect to a memory or de novo 
alloantibody response.
Methods. We studied serum from patients (n=86) with diseases of unmet medical need that were infused with adipocyte derived stem cells (ADSC). For each serum we can obtain a 
graph by joining the MFI values from class I and class II beads of Labscreen MIX always sorted by the number of bead (given by the batch test) that defines a fingerprint-like graph.
Results. After comparing pre- and post-ADSC fingerprint graphs we identified: 1) sensitized or non-sensitized patients with no response to allo-stimulus, 2) de novo response of 
non-sensitized patients and 3) memory or de novo response of presensitized patients. Fingerprint graphs remain unchanged over time both for sensitized and naïve patients without 
response. Changes in the fingerprint graphs correlate with de novo alloantibodies with different specificities as asserted with the SA assay.
Conclusions. Mix assay is a reproducible technique also cheaper than the SA test, not only for screening of presence or not of alloantibodies, but also for discriminating memory and 
de novo alloantibody response.

P.D.26.03
Development of a screening assay to detect new targets in B cell activation cascade

K. Van Belle, J. Herman, M. Waer, T. Louat; 
KU Leuven, Leuven, Belgium.

Introduction: B cell specific immunomodulatory drugs are a rather unexplored area. We aimed to set up a phenotypic screening assay to identify B cell immunomodulating targets and 
agents.
Materials and methods: Human primary B cells underwent different in vitro stimulation conditions. Antibodies and cytokines were analysed with AlphaLISA kits. Surface molecule 
expression was evaluated by flow cytometry. Human B cell lines were investigated for their resemblance to the activated primary B cell. A lentiviral library, targeting 501 human 
kinases, was used for the genetic suppression screen.
Results: The phenotyping was focused on the B cell’s function as antigen-presenting cell and as producer of antibodies and cytokines. ODN2006, a TLR9 agonist, was the most 
effective B cell stimulator. Of the surveyed human B cell lines Namalwa showed the closest resemblance in activation profile to the primary B cell after TLR9 stimulation and served 
as B cell model for the genetic suppression screen with the lentiviral kinase library. The surface molecules CD70 and CD80, upregulated after TLR9 stimulation, were chosen as read-
out for B cell activation. If deletion of a kinase led to inhibition in upregulation of both CD70 and CD80, it was hypothesized that this kinase might play an essential role in the B cell 
activation.
Conclusions: Twenty-two kinases were detected as potential hits after screening of the lentiviral library. Further investigations will validate some of the detected hits as B cell 
immunomodulating targets.

P.D.26.04
Clinical grade Multipotent Adult Progenitor Cells suppress IL-7 driven stimulation of T cells in vivo

F. Carty1, J. L. Reading2, T. I. Tree2, A. E. Ting3, R. Deans3, K. English1; 
1Institute of Immunology, Maynooth University, Kildare, Ireland, 2Department of Immunobiology, King’s College London, London, United Kingdom, 3Athersys Inc., Cleveland, OH, United 
States.

In the setting of transplantation, T cells are deliberately depleted to prevent allograft rejection. In the lymphopenic environment which ensues, interleukin-7 (IL-7) is abundant, and 
competition is low. This IL-7 activates the accelerated proliferation of effector memory T cells, which are the predominant mediators of graft rejection. Multipotent adult progenitor 
cells (MAPC) have been previously shown to modulate the response of T cells to IL-7, in vitro but not in vivo. Here, for the first time, we demonstrate that MAPC suppress IL-7 driven 
proliferation of both CD4+ and CD8+ T cells in the spleen. Furthermore, MAPC suppress the production of Th1 cytokines IFN-γ and TNF-α. MAPC suppressed CD8+ T cell proliferation 
and IFN-γ production by both CD4+ and CD8+ T cells in the lymph nodes, however this effect was only observed when MAPC were administered intraperitoneally (i.p.), rather than 
intravenously (i.v.). The effects of routes of administration on the bio-distribution of MAPC in our model of homeostatic proliferation was further clarified using novel 3D whole 
animal Cryo-imaging technology. Following i.p. administration, MAPC reside in the omentum tissue surrounding target organs, suggesting that MAPC mediate their effects through 
trophic signalling. These findings support ongoing studies showing the therapeutic efficacy of MAPC in both solid organ and hematopoietic cell transplantation, elucidating a novel 
mechanism for their effects in vivo.

P.D.26.05
Pre-activation of recipient-derived mesenchymal stem cells (MSCs) enhances their immunosuppressive properties and can prolong corneal allograft survival

N. Murphy1, O. Treacy1, A. E. Ryan1, P. Lohan1, K. Lynch1, M. Morcos1, G. Fahy2, M. D. Griffin1, T. Ritter1; 
1Regenerative Medicine Institute, National University of Ireland Galway, Galway, Ireland, 2University Hospital Galway, National University of Ireland Galway, Galway, Ireland.

Introduction: Pre-activating MSCs with pro-inflammatory cytokines may enhance their immunosuppressive properties creating, potentially, a more potent immunotherapy for 
inflammatory diseases and solid organ transplantation. We have previously shown that recipient derived(syngeneic) MSCs fail to prolong allograft survival in a rat model of corneal 
transplantation. Therefore, we investigated if pre-treating syngeneic MSCs could enhance their immunosuppressive effects in vitro and potentially prolong corneal allograft survival.
Materials and Methods: Syngeneic(Lewis) rat MSCs were cultured with recombinant cytokines IFN-γ, TNF-α, and/or IL-1β for 72 hours. Following activation, MSC production of 
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inducible nitric oxide, which suppresses T cell responsiveness, was measured by Griess assay and IL-10, PD-L1 and IL-6 were measured by RT-PCR analysis. Activated MSCs were 
co-cultured with lymphocytes to assess their ability to inhibit T cell proliferation. In vivo, activated MSCs were intravenously injected to Lewis rats receiving a fully allogeneic corneal 
transplantation.
Results: Production of nitric oxide was significantly increased in MSCs pre-treated with TNF-α/IL-1β and IFN-γ/TNF-α/IL-1β. These combinations also significantly inhibited T cell 
proliferation(CD4-12.9%;CD8-13.08% and CD4-13.1%;CD8 12.9%,respectively) compared to untreated MSCs(CD4-91.3%;CD8-82.8%, p<0.001).RT-PCR analysis showed that IL-10, 
PD-L1 and IL-6, which are involved in inhibition of dendritic cell maturation and T cell proliferation, as well as Treg induction, were up-regulated in cytokine pre-treated MSCs. Finally, 
initial in vivo data suggest that cytokine pre-treated syngeneic MSCs can prolong corneal allograft survival compared to untreated syngeneic MSCs.
Conclusion: Pre-activation of MSCs induces a strong immunosuppressive phenotype by up-regulating production of immunosuppressive factors, thereby creating a more potent 
immunotherapy compared to their untreated counterparts.

P.D.26.06
Effects of cyclosporine A and rapamycin on the ability of immature dendritic cells to activate T cells

M. Machcińska1, A. Cieślikowska1, M. Rząca1, G. Korczak-Kowalska1,2; 
1Department of Immunology, Faculty of Biology, University of Warsaw, Warsaw, Poland, 2Transplantation Institute, Medical University of Warsaw, Warsaw, Poland.

The most important antigen-presenting cells are dendritic cells (DCs), which present antigen to T cells. The state of DCs maturation is crucial for induction of a T-cell response. It was 
noted that immature DCs play an important role in peripheral tolerance, whereas mature DCs induce immune response.
We have studied the effect of immature DCs generated in the environment of immunosuppressive agents: rapamycin and cyclosporine A on the expression of T-cell activation 
markers, proliferative T-cells activity and cytokine production.
Human monocytes were induced by using cytokines (IL-4,GM-CSF) in the direction of DCs in the presence of rapamycin (Rapa-DCs), cyclosporine A (CsA-DCs) or without drugs 
(control,DCs). To evaluate effects of these DCs on T cells, mixed leukocyte reaction (MLR) was applied. At the end of MLR cultures the expression of T-cells activation markers 
(CD25,CD69) was measured by flow cytometry. The proliferative T-cells activity was determined by measuring the fluorescence intensity of CFSE dye using flow cytometry. The 
supernatants have been collected and measurements of IL-2 level were performed by ELISA.
We have not observed a significant effect of Rapa-DCs and CsA-DCs on the expression of CD25 and CD69 on T cells. We have also noted that the percentage of proliferating T cells do 
not change significantly after culture with Rapa-DCs and CsA-DCs. IL-2 production by T cells was decreased after incubation with Rapa-DCs and CsA-DCs.
We have shown that the immunosuppressive agents: rapamycin and cyclosporine A do not change significantly the ability of immature dendritic cells to activate T cells.
This research was financed by a grant from the National Science Center based on the decision No DEC-2012/05/N/NZ6/01046.

P.D.26.07
The effect of IL-2/α-IL-2 complexes on distinct lymphocyte populations

B. Mahr, L. Unger, K. Hock, N. Pilat, U. Baranyi, C. Schwarz, A. M. Farkas, T. Wekerle; 
Medical University of Vienna, Vienna, Austria.

Interleukin-2 is essential for the function, survival and proliferation of regulatory T cells (Treg) in vivo. The pleiotropic effects of IL-2, promoting distinct regulatory and effector 
functions of the immune system, however, aggravate its therapeutic application. Complexing IL-2 with an α-IL-2 mAb (JES6-1A12, IL-2 complexes) has recently been reported to 
specifically expand and activate Tregs in vivo thus providing an appealing therapeutic approach for disorders where Treg numbers are perturbed.
IL-2 complexes (5µg IL-2/25µg α-IL-2 ) were administered i.p. into naïve C57BL/6 mice on three consecutive days (d0, d1, d2) and their effect on distinct lymphocyte populations were 
analyzed in blood, spleen, lymph nodes and thymus over time (d4, d6) by flow cytometry. IL-2 complexes were co-administered with rapamycin, α-IL6 mAb or IL-15-fusionprotein in 
order to enhance their specificity.
IL-2 complexes preferentially induced the proliferation of thymus derived Tregs (tTregs, Helios+ Neuropilin-1+) in the periphery and the thymus, as more than 90% expressed 
the proliferation marker Ki67. However, IL-2 complexes also induced the proliferation CD8 T cells (14.8% Ki67) and NK cells (57.9% Ki67) in the periphery but stimulated B cells to 
migrate from the bone marrow to lymphoid organs. Rapamycin was the only agent tested to reduce the undesired expansion of effector/memory CD8 T cells for more than half 
(CD44hiCD62Llo of CD8: 39.3% vs. 16.6%) while preserving the proliferation of Tregs.
IL-2 complexes favored the expansion of tTregs in the periphery but also affected other lymphocytes that might counteract the beneficial effect of the expanding Tregs under certain 
circumstances.

P.D.26.08
Nk cells of kidney transplanted patients display an activated phenotype that is influenced by immunosuppression and pathological staging

C. Neudörfl1, U. Hoffmann1, K. Daemen1, J. Keil1, M. Stevanovic-Meyer1, F. Lehner2, H. Haller3, C. Blume4, C. S. Falk1; 
1Inst. of Transplant Immunology, Hannover Medical School, Hannover, Germany, 2Department of Visceral and Transplant Surgery, Hannover Medical School, Hannover, Germany, 
3Department of Nephrology and Hypertension, Hannover Medical School, Hannover, Germany, 4Institute of Technical Chemistry, Leibniz University Hannover, Hannover, Germany.

The impact of NK cells after kidney transplantation (KTx) is discussed controversially, they seem to be important for rejection but play also a role during tolerance induction. 
Therefore, we investigated phenotype and function of peripheral NK cells of KTx patients and compared them to healthy donors. NK markers (CD56, CD16, CD226), activation 
markers (HLA-DR, CD25) and inhibitory receptors like CD94/NKG2A were analyzed by flow cytometry. IFN-γ production of PMA/Ionomycin (P/I) respectively K562 stimulated NK 
cells in the presence or absence of immunosuppressive drugs like CNI was detected by ICF or ELISpot, the supernatants of these assays were tested for other cytokines by multiplex 
analysis.
NK cells of KTx patients have significantly reduced surface expression of CD16 and CD226 but increased levels of HLA-DR and CD25 compared to healthy donors indicating an 
activated phenotype, the effect was strongest in the tacrolimus-treated group. Upon P/I stimulation, IFN-γ production was associated with CD16 down modulation, abrogated 
by CNI. IFN-γ as well as production of other cytokines like TNF-a, IL-10 and IL-31 was decreased by CNI. Interestingly, IFN-γ production of stimulated cells in KTx patients was not 
impaired. However, other cytokines like IL-13, IL-22 and IL-31 were produced at significantly lower levels. Cytotoxins that are independent of transcription were not affected by 
immunosuppression in vitro.
Thus, NK cells of KTx patients are impaired by immunosuppression, especially the NFAT-dependent cytokine production despite of IFN-γ. Taken together, NK cells may serve as a 
sensor for immunosuppression and may help to adjust the immunosuppression individualized.

P.D.26.09
Immunosuppressive drugs modulate the microenvironment in solid organ transplantation by suppressing the mTOR signaling pathway and chemokine secretion in epithelial 
cells

A. Akhdar1, B. Mueller2, C. Neudoerfl1, M. Stevanovic-Meyer1, K. Daemen1, J. Keil1, F. Lehner3, F. Vondran3, H. Haller4, C. Blume4,5, C. Falk1; 
1Institute of Transplant Immunology, Hannover Medical School, Hannover, Germany, 2current working adress: MorphoSys, Munich, Germany, 3Department of General, Visceral, and 
Transplantation Surgery, Hannover, Germany, 4Department of Nephrology and Hypertension, Hannover Medical School, Hannover, Germany, 5Institute of Technical Chemistry, Leibniz 
University Hannover, Hannover, Germany.

Background: In the context of kidney- and liver-transplantation, NK-cells may play an important role by targeting the allogeneic organ. Immunosuppressive drugs are supposed 
to block both the innate and adaptive immune system. Since recent evidence suggests that they may also affect non-immune cells, we investigated the suppressive capacity of 
immunosuppressive drugs on signaling, proliferation and chemokine production of kidney and liver epithelial cells. Chemokine levels were also studied in human kidney biopsies of 
transplanted patients.
Materials and Methods: Renal and hepatic epithelial cells were incubated with calcineurin (CNI), mTOR inhibitors (mTORi) and mycophenolic acid for 48h. Surface expression of T/NK 
cell ligands was analyzed by FACS. Phosphorylation of Akt/mTOR pathway components and chemokine production was assessed by multiplex protein techniques.
Results: mTORi and partially CNI blocked kinase phosphorylation in the PI3K/Akt pathway in epithelial cells. Chemokine secretion (CXCL8, CCL2) was significantly suppressed, CD166, 
CD155 and HLA-class-I surface expression was slightly down-regulated. However, kidney and liver cells triggered through CD166, CD155 or stimulated with IFNs, secreted CXCL10 and 
IL-6. Chemokines like CXCL10 were significantly elevated in kidney biopsies from patients with biopsy-proven rejection.
Conclusion: The suppressive capacity of CNI and mTORi on epithelial cells may represent an underestimated mechanism with strong impact on tolerance/rejection after 
transplantation. Thus, it may be important to suppress chemokine secretion by epithelial cells to prevent graft rejection. According to our results, CXCL10 may be an important 
biomarker derived from both immune system and kidney tissue for rejection after kidney transplantation.
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P.D.26.10
Targeting the PD-1:PD-Ligand inhibitory pathway in transgenic models for xenotransplantation

A. Buermann1, S. Petkov2, B. Petersen2, W. Baars1, H. Niemann2, R. Schwinzer1; 
1Transplant Laboratory, Department of General-, Visceral-, and Transplantation Surgery, Hannover Medical School, Hannover, Germany, 2Institute of Farm Animal Genetics, Friedrich-
Loeffler-Institut, Mariensee, Germany.

Background: Programmed cell death-1 (PD-1, CD279) is a co-inhibitory receptor expressed after lymphocyte activation and is critical in regulating T cell activation and tolerance. Little 
is known about the role of PD-1 in xenotransplantation settings. The goal of this study was to elucidate whether enhanced PD-1 signaling will result in down-regulation of human anti-
pig immune responses.
Methods: Effects of triggering the PD-1 pathway mediated by porcine transfectants over-expressing PD-L1 (L23-PD-L1) or by soluble PD-L1.Ig on human cell proliferation or anti-pig 
antibody responses were assessed. Human PD-L1 transgenic pigs were generated using a Sleeping Beauty transposon system and somatic cell nuclear transfer. Porcine peripheral 
blood mononuclear cells (pPBMCs) from a transgenic animal were phenotyped and used in proliferation assays.
Results: B and T cell proliferation after xenostimulation could be significantly diminished by enhanced PD-1:PD-L1 interaction. Anti-pig antibody levels were significantly reduced in 
supernatants of hPBMCs co-cultured with L23-PD-L1 cells compared to L23-mock stimulated cells. Flow cytometry of pPBMCS and ear fibroblasts from the genetic engineered pig 
revealed readily detectable PD-L1 expression. Moreover, proliferation of human CD4+ T cells in response to stimulation with PD-L1+ pPBMCs was diminished by 63±18 % compared to 
stimulation induced by pPBMCs from wild-type control pigs.
Conclusion: These data suggest a direct inhibitory role of the PD-1 pathway on B cell activation, as reported for T cells. Transgenic expression of human PD-L1 in porcine cells and 
tissues could be a strategy to diminish human anti-pig immune responses which are a major obstacle after clinical xenotransplantation.

P.D.26.11
Interleukin-34, a new role in regulatory T cell function and transplant tolerance

S. Bézie1, E. Picarda1, J. Ossart1, L. Tesson1, C. Usal1, K. Renaudin2, I. Anegon1, C. Guillonneau1; 
1INSERM U1064-ITUN, Nantes, France, 2CHU, Nantes, France.

Introduction: Cytokines, enzymes controlling metabolic pathways and cell surface molecules capable of inducing tolerance have been described. Despite these findings, evidence for 
other non-identified mechanisms exist and it is thus important to identify new mediators of immune tolerance.
Materials and Methods: PBMCs were obtained from blood of healthy volunteers. Lew-1A and Lew-1W rats were used as donor and recipient for transplantation model and in vitro 
cocultures. Recipients were treated with 5.10^10 pi AdCD40Ig, or 1.10^12 vg AAVIL-34 and 0.4mg/day/kg of rapamycin for 10 days, or irradiated 4.5 Gy for adoptive cell transfers.
Results: Flow cytometry analysis revealed that IL-34 is expressed specifically by CD45RClow CD8+ Tregs in rat and CD45RClow Foxp3+CD4+ and CD8+Tregs in humans. We next 
demonstrated that IL-34 was involved in rat CD8+CD45RClow Tregs function, by reverting Treg-mediated inhibition of T cell alloproliferation with anti-IL-34 or anti-CD115 (IL-34 and 
M-CSF receptor), but not anti-M-CSF, specific blocking antibodies. Furthermore, we proved that both rat and human IL-34 cytokine possess immunoregulatory properties. Indeed, 
addition of recombinant IL-34 cytokine in vitro in a MLR was sufficient to significantly inhibit both human and rat T cell alloproliferation. In addition, overexpression of IL-34 mediated 
by an AAV vector induces cardiac allograft tolerance in 80% of recipients when associated with short term suboptimal dose of rapamycin. Finally, we identified the mechanisms of 
tolerance induction by IL-34 and demonstrated that IL-34 induced Tregs through modulation of macrophages.
Conclusions: IL-34 is a promising candidate to prevent allograft rejection and induce regulatory cells in transplantation tolerance.

P.D.26.12
The impact of induction immunosuppression for renal transplant patients

L. Dican1,2, L. Loga2, R. Lucaciu1; 
1Iuliu Hatieganu University of Medicine and Pharmacy, Cluj-Napoca, Romania, 2Clinical Institute of Urology and Renal Transplantation, Cluj-Napoca, Romania.

The incorporation of new immunosuppressive agents explains the improvement seen in the results of transplantation in recent years.We performed a retrospective study of 977 
patients transplantated in our institution between January 2000 and December 2011. We evaluated the incidence of early acute rejection (eAR) and late acute rejection (lAR) and their 
influence on graft and patients survival in relation to the immunological risk and induction regim used. The incidence of eAR was 5.4%, 6.4% and 1.4% in relation with immunological 
risk, high, intermediate and low. The most commonly used induction immunosuppression was antithymocyte globulin (ATG), followed by methylprednisolone and basiliximab. The 
graft survival was significantly better for the cases without eAR at 1 year ( 98.6% versus 94.4%. p=0.019), and 3 years (94.9 versus 88.9%, p=0.056).No statistical difference was found 
between the incidence of eAR according to type of induction therapy and immunological risk. The incidence of lAR was between 0 and 7.1% according to the induction therapy, 
lacking and statistical significance.Tailoring the induction immunosuppression according to the immunological risk reduces the incidence of early acute rejection.

P.D.26.13
Transplantable immune modulation in response to autologous cancer cells

I. Zerva1, C. Simitzi1, A. Ranella2, E. Stratakis2, I. Athanassakis1; 
1Department of Biology, University of Crete, Heraklion, Greece, 2Institute of Electronic Structure and Laser(IESL), Foundation for Research and Technology, Heraklion, Greece.

Introduction: Over the years, the lack of effective active immunotherapies for cancer has led to the development of numerous novel strategies. One of the major problems is the 
weakness of immune responses against tumor-associated antigens (TAAs) which are usually recognized by the immune system as self-antigens. In this work, 3-dimensional laser 
micro-textured transplantable Si-scaffolds supporting mouse macrophage adherence, were subjected to natural seeding with whole tumor cell extracts and examined for their ability 
to modulate the tumor-specific immune response upon implantation to mice.
Materials and methods: Μale BALB/c mice, 6 months old, were injected with PC3 (prostate cancer cells) accompanied or not by implantation of macrophage-loaded Si scaffolds 
activated with whole PC3 cell extracts. Test bleeding from seven days up to one month allowed the detection of IgG and cytokine production by ELISA, while the immune cell 
modulation was examined in the spleen upon animal sacrifice by immunofluorescence followed by flow cytometry analysis.
Results: PC-3-treated mice implanted with macrophage-loaded Si scaffolds activated with whole PC3 cell extracts showed increased levels of CD19 cells in the spleen and IgG as well 
as tumor necrosis factor (TNF-α) in the serum and reduced levels of IL-10 as compared to PC3-treated mice. Conclusion: The 3-dimensional laser micro-textured transplantable Si-
scaffolds seemed to have a positive contribution to the immune response against tumor providing a promising technology for personalized anti-tumor immune stimulation.

P.D.26.14
Thymoglobuline: more than T-cell depletion

M. Buszko1, B. Jakic1, P. Hoertnagl2, H. Schennach2, L. Chatenoud3, H. Dietrich4, G. Wick1, G. Cappellano1; 
1Division of Experimental Pathophysiology & Immunology, Medical University of Innsbruck, Innsbruck, Austria, 2Central Institute of Blood Transfusion and Immunology, University Clinics, 
Innsbruck, Austria, 3Université Paris Descartes, Sorbonne Paris Cité, Hôpital Necker-Enfants Malades, Paris, France, 4Central Laboratory Animal Facility, Medical University of Innsbruck, 
Innsbruck, Austria.

Introduction: Anti-thymocyte immunoglobulin (TG) is a polyclonal rabbit antibody used to induce immunosuppression in allogenic transplantation. Moreover, the use of TG in vitro to 
generate T regulatory cells (Tregs) is currently under investigation. The aim of this project is to elucidate the role of TG in Tregs induction both in vitro and in vivo.
Materials and Methods: Human peripheral blood mononuclear cells (PBMC) were incubated with TG (100μg/ml) at 37 °C for 4 days. Humanized (h)-CD3ε BALB/c transgenic mice were 
i.v. injected with TG or control rabbit IgG (100μg/ml) and blood and spleen were harvested after 24h and 7 days. Treg (CD4+CD25+Foxp3+) were analysed by flow cytometry and in 
vitro suppression assays. Cytokines were analysed in the supernatants.
Results: Ex vivo experiments showed that PBMC incubated with TG led to an increase in CD25 expression compared with cells incubated with normal rabbit IgG, and had significantly 
enhanced expression of Foxp3, compared with controls. TG-treated cells acquire suppressive activity and IL-10 and IFN-γ were increased in their supernatants.
Single i.v injection of TG in hCD3ε BALB/c μιχε depletes T cells from peripheral blood and spleen after 24h and 7 days. At day 7, T cells were partially recovered. Within the total T cell 
population Treg are relatively resistant to TG-mediated depletion.
Conclusions: TG can be considered as more than a T-cell depleting agent. The therapeutic potential of TG extends beyond T cell depletion towards the induction of Treg.
Supported by Sanofi-Aventis

P.D.26.15
The secret behind antithymocyte globulins

I. Popow1, J. Leitner2, K. Grabmeier-Pfistershammer3, O. Majdic2, G. Zlabinger2, M. Kundi4, P. Steinberger2; 
1St.Anna Children´s Hospital, Vienna, Austria, 2Institute of Immunology, Medical University Vienna, Vienna, Austria, 3Department of Dermatology, Medical University Vienna, Vienna, 
Austria, 4Institute of Environmental Health, Medical University Vienna, Vienna, Austria.
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Introduction: Antithymocyte globulins (ATGs) are polyclonal antibodies produced from sera of rabbits immunized with human leukocytes. Since the beginning of solid organ and 
bone marrow transplantation ATGs are utilized for the prevention and treatment of allograft rejection episodes. ATG antibodies target several surface antigens on immune and non-
immune cells thereby modulating the immune function. Thus, the detailed qualitative and quantitative description of the human specific antibodies contained in ATGs is important for 
the better control of outcome and side effects of an ATG therapy.
Methods and results: A methodology based on retroviral expression cloning was used to determine new target molecules of antibodies in both rabbit ATG preparations, ATG-Fresenius 
and Thymoglobulin. Using cell lines expressing high levels of ATG antigens the amount of antibodies directed to the major ATG target antigens was determined. Furthermore, a T 
cell model was established to investigate the mechanisms underlying ATG-mediated T cell activation. Thereby, ATG antibodies involved in T cell activation and proliferation could be 
identified.
Conclusions: A detailed knowledge of the qualitative and quantitative properties of ATG antibodies that was acquired in this study might provide rationales for improved ATG-based 
regimen

P.D.26.16
The generation of allogeneic regulatory T cells from umbilical cord blood

S. Srivastava1,2, J. Girdlestone2, C. Navarrete1,2; 
1University College London, London, United Kingdom, 2NHS Blood and Transplant, London, United Kingdom.

Regulatory T cells (Tregs) are essential in maintaining immune homeostasis and peripheral tolerance. Characterised as CD4+CD25+FoxP3+ cells, clinical trials have indicated the 
success of polyclonal Tregs in the management of graft versus host disease (GvHD). However improvements in cell numbers and phenotypic stability are required. Additionally, with 
non-specific immunosuppression associated with polyclonal Tregs, alternative approaches are needed for improving the specificity of Treg based immunotherapy. It has been reported 
that naïve Tregs are the preferred source for expansion and in this study we confirm the potential to generate allospecific Tregs from umbilical cord blood (UCB) and assess the 
functional capacity of these cells before and after allogeneic stimulation.
Tregs were isolated from UCB using CD25+ microbeads and stimulated with allogeneic antigen presenting cells from adult peripheral blood (APB) in the presence of IL-2. Suppressive 
capacity was determined based on the proliferation of CFSE labelled responders stimulated towards the alloantigen or third party.
Freshly isolated UCB Tregs maintain limited functionality compared to APB Tregs, which increased upon polyclonal stimulation. Post-allogeneic stimulation, UCB Tregs exhibited 
enhanced suppressive capacity for the allogeneic stimulator compared to a third party. Following phenotypic analysis, the functional marker CD39 was found on the CD45RO+ Treg 
population however was not observed on CD45RA+ Tregs.
UCB are a potentially viable resource to generate allospecific Tregs for immunotherapy. Furthermore the changes observed in maturation markers of UCB Tregs may be advantageous 
in the identification and isolation of alloresponsive Tregs.

P.D.26.17
Effect of storage time on T cell subsets in red blood cell suspensions

S. H. Bal1,2, Y. Heper3, F. Güvenç4, L. T. Kumaş1,2, F. Budak1, G. Göral5, H. B. Oral1; 
1Department of Immunology, Faculty of Medicine, Uludag University, Bursa, Turkey, 2Department of Microbiology/Immunology, Institute of Health Sciences, Uludag University, Bursa, 
Turkey, 3Department of Infectious Diseases and Clinical Microbiology, Faculty of Medicine, Uludag University, Bursa, Turkey, 4Life Sciences Program, Immunology, Toronto University, 
Toronto, ON, Canada, 5Department of Medical Microbiology, Faculty of Medicine, Uludag University, Bursa, Turkey.

Introduction: Transfusion Related Immunomodulation (TRIM) is an allogeneic blood transfusion complication that is thought to be raised from allogeneic leukocytes. The purpose of 
this study is to obtain new knowledge about TRIM mechanisms.
Materials and methods: Red blood cell suspensions (RBCs) were separated from whole blood that were donated from 10 blood donors. Leukoreduction conducted for one portion of 
them and achieved both leukoreduced RBCs (LR-RBCs) and non-leukoreduced (N-RBCs). IL-4, IL-6, IL-8, IL-9, IL-10, IL-13, IL-17, IL-22, TNF-α, TGF-β and IFN-γ levels were measured 
with ELISA method in all samples at day 0, 21 and 42. Th1, Th2, Th9, Th17, Th22 and Treg cells were evaluated by flow cytometry according to intracellular cytokine production in 
N-RBCs. Specific transcription factors (T-bet, GATA3, PU.1, RORC2, AHR, FoxP3) of Th cell subsets were investigated with Real-Time PCR method in N-RBCs.
Results: The results are summarized in Table 1.
Conclusions: During the storage time, elevation of Th2 (21st and 42nd days), Th17 and Treg (42nd days) cell activity and accumulation of TGF-β in N-RBCs may be involved in the TRIM 
phenomenon. Our study also suggested that the development of TRIM may be related not only with N-RBCs but also with LR-RBCs. Therefore, we should take into account effects of 
other factors different from allogeneic leukocytes on the TRIM mechanisms.
Acknowledgement: This study is supported by BAP (Project no. UAP(T)-2011/53), Uludag University.
Table 1. T cell subsets, Transcription Factors and Cytokines in stored RBCs.

N-RBCs LR-RBCs
21st day 42nd day 21st day 42nd day

Th Subsets
CD3+CD4+IFN-γ+ Decreased Decreased NT
CD3+CD4+IL-4+ Increased Increased NT
CD3+CD4+IL-5+ Increased Increased NT
CD3+CD4+IL-9+ - - NT
CD3+CD4+IL-13+ - - NT
CD3+CD4+IL-17A+ - Increased NT
CD3+CD4+IL-21+ - - NT
CD3+CD4+IL-22+ Decreased - NT
CD4+CD25+highFoxp3+ Decreased Increased NT
CD4+CD25+highCD127- Increased - NT
Transcription Factors
TBX21 Decreased - NT
GATA3 Decreased - NT
AHR - Increased NT
SPI.1 Decreased - NT
FOXP3 - Increased NT
RORC2 - Increased NT
Cytokines
IL-17A - - - Increased
IL-22 Decreased - - -
TGF-β Increased Increased - -
IL-4, 6, 8, 9, 10, 13 - - - -
IFN-γ, TNF-α - - - -
All increase and decreased (p<0,05)
(-) (p>0,05)
NT: Not Tested

P.D.26.18
The effect of dichloroacetate on certain glycolytic enzymes and on the signature transcription factors of Th1, Th2, Th17 and Treg in human alloreactive CD4+ T-cells

M. Sounidaki, T. Eleftheriadis, G. Pissas, I. Stefanidis; 
1Department of Nephrology, School of Medicine, University of Thessaly, Larisa, Greece.

Introduction: Although kidney transplantation is the best therapy for end-stage renal disease rejection remains a concern, and currently available immunosuppressive medications 
contribute to morbidity and mortality in this population. Thus, new immunosuppressive medications are required. Dichloroacetate (DCA) is already used in congenital lactic acidosis 
and characterized by limited toxicity. Because DCA inhibits aerobic glycolysis, which is a prerequisite for CD4+ T-cell proliferation and differentiation into effector T-cell subsets, we 
evaluated its possible immunosuppressive role in a model of alloreactivity.
Methods: Mixed lymphocyte reaction (MLR) was used as a model of alloreactivity. Glucose and lactate concentrations were measured in the supernatants, and cell proliferation was 
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assessed immunoenzymatically. Then, CD4+ T-cells were isolated from the MLRs and cleaved caspase-3, various enzymes involved in glycolysis, as well as the signature transcription 
factors of CD4+ T-cell subsets were evaluated with western blotting.
Results: In MLRs, DCA decreased glucose consumption and aerobic glycolysis, while it exerts a negligible effect on cell proliferation. In CD4+ T-cells, DCA induced apoptosis, and 
decreased glucose trasporter-1, hexokinase II, lactate dehydrogenase-A, and phosphorylated pyruvate dehydrogenase, while it increased total pyruvate dehydrogenase. Also, DCA 
increased the transcription factor FoxP3, whereas it decreased T-bet, GATA-3 and RORγt.
Conclusion: In alloreactive CD4+ T-cells, DCA inhibits aerobic glycolysis, induces apoptosis and favors differentiation towards the regulatory T-cell subset. The above characteristics 
render DCA a promising immunosuppressive agent in the field of transplantation.

P.D.26.19
Short term rapamycin treatment permits antigen-encoding bone marrow engraftment and tolerance induction in mice under immune-preserving conditioning

K. Bhatt, R. Steptoe; 
UQDI, TRI, Brisbane, Australia.

Introduction: Incorporation of gene therapy with bone marrow (BM) or hematopoietic stem cell transplantation to drive tolerogenic expression of antigen(s) is a promising strategy 
for tolerance induction. Previously we have shown that targeting tolerogenic antigen to diverse antigen-presenting cell (APC) type’s purges autoreactive CD8+ T cell faster than 
targeting dendritic cells alone. However, diverse or ubiquitous expression of antigen leads to immune-targeting and rejection of transferred BM by the host immune system when 
immune-preserving conditioning is used.
Materials and Methods: BM (10 x 106 cells) isolated from non-transgenic and transgenic mice were transferred to recipient mice under immune preserving conditioning (300cGy). 
Rapamycin (0.6mg/kg) intraperitoneally injected for first 3 weeks after BM transferred. Engraftment was checked in peripheral blood, spleen and bone marrow by FACS.
Results: Short-term treatment with the immunosuppressant rapamycin enables permanent engraftment of BM that expresses antigen either in diverse APC types or ubiquitously and 
this leads to a robust and long-lasting (>6 months) state of tolerance to the expressed antigen. Transient rapamycin treatment suppresses development of effector T cell responses to 
BM-encoded antigen, which would otherwise reject the transferred BM. Paradoxically, it was found that despite rejection of donor antigen-encoding BM, a transient state of encoded 
antigen-specific unresponsiveness which eventually wanes was induced by BM transfer, possibly through induction of activation-induced cell death in recipient antigen-specific T cells.
Conclusions: These findings indicate that choice of promoters for expression of BM-encoded antigens can be diversified by inclusion of transient immunosuppression when antigen-
encoding BM is transferred under immune-preserving conditions.

P.D.27 MHC and other Gene Polymorphisms in Health & Disease

P.D.27.01
Apoptosis activity of p53 in leukemia cell lines retaining wild-type p53

S. Gu1, Z. LIU2; 
1School of Rehabilitation Sciences, Seirei Christopher University, Hamamatsu, Japan, 2Southwest Hospital, Chongqing, China.

Background: Three members of apoptosis-stimulating protein (ASPP) family are proved to be apoptotic specific regulators of p53. The discovery of ASPP family may provide a new 
route to restore or modulate of p53 function for the treatment of cancer expressing wild-type p53. To determine whether inhibition of iASPP can restore the tumor suppression 
function of p53, we constructed the RNAi eukaryotic expression vector of iASPP and observed the interfere effect after transfected it into the wild-type p53 leukemia cell line and p53 
mutated leukemia cell lines.
Materials and Methods
1. Cancer cell lines : Jurkat, HL-60, Molt-4.
2. RNA expression level determination by RT-PCR.
3. Flow-cytometric analysis using Annexin V-FITC kit.
Results: The results suggest that abnormal ASPP expression could bean important step in genesis of human hematopoietic neoplasms. The results show that the decrease of mRNA in 
Jurkat, HL-60 and Molt-4 cell lines is 31.3%, 21.8% and 11.6%, respectively. The fold increase in apoptosis is 2.8, 6.1 and 19.7 in Jurkat, HL-60 and Molt-4 cell lines, respectively.
Conclusions: The above results indicated that inhibiting the expression of endogenous iASPP in human leukemia cell lines can increase cell apoptosis. And the fold increase of 
apoptosis in leukemia cell with wild-type p53 is higher than that in leukemia cells with mutated p53. Because wild-type p53 exists in about 95% of leukemias, therefore, inhibition of 
endogenous iASPP may be a newstrategy to resume the apoptosis activity of p53 in the leukemias with wild-type p53.

P.D.27.02
Susceptibility genes HLA and microvascular complications of auto immune diabetes in the Algerian population

E. Mihoubi1, H. Amroun2, M. Azzouz3, F. Bouldjennet1, A. Boudiba3, M. Abbadi2, R. Raache1, N. Attal2; 
1University of Sciences adn Technology Houari Boumédiene, Alger, Algeria, 2Département d’immunologie, Institut Pasteur d’Algérie (IPA), Alger, Algeria, 3Service de diabétologie, CHU 
Mustapha, Alger, Algeria.

Background. Diabetic nephropathy is the first cause of chronic renal failure (CRF) worldwide. The early identification of subjects at risk, by detecting any reduction in the glomerular 
filtration rate (GFR) allows a therapy which limits and delays the evolution. HLA alleles association with auto immun diabetes is known since many years, but association with 
microvascular complications, the major pathologies related to diabetes, remains controversial.
Methods. We investigated the frequencies of specific HLA classe I and class II genotype in subjects with complications (retinopathy, nephropathy and neuropathy) compared with 
the frequencies in complications- free 15 patients middle aged (32.50 ± 2.04 years) hospitalized at Mustapha hospital (Algiers) and 30 healthy subject middle aged (29 ± 2.36 years). 
The explorations of HLA class I and II alleles polymorphism was carried with Polymerase Chain Reaction Sequences Specific Primers (PCR SSP) technique and odds ratios (OR) were 
estimated with logistic regression model.
Results. The results show that HLA-DR*3, HLA-DQ*2 and HLA-A29* were significantly increased in patients with diabetes when compared with control.
Conclusion. HLA class I and II antigens are probably markers of susceptibility for AID nephropathy. 

P.D.27.03
Expression level of celiac disease predisposing DQA1*05 and DQB1*02 alleles in professional antigen presenting cells carrying the DR3-DQ2.5 haplotype

L. Pisapia1, S. Pisascia2, A. Camarca3, P. Barba1, G. Del Pozzo1, C. Gianfrani2; 
1CNR-Institute of Genetics and Biophysics “Adriano Buzzati Traverso”, Naples, Italy, 2CNR- Institute of Protein Biochemistry, Naples, Italy, 3CNR-Institute of Food Sciences-ISA, Avellino, 
Italy.

Introduction: We have recently identified a new level of regulation of CD-associated DQA1*05/DQB1*02 alleles, that outlines the importance of HLA class II gene expression in 
activation of gluten-specific CD4+ T lymphocytes. Herein we extended the analysis of DQ loci in dendritic cells. Furthermore, we have explored the expression of DRB1*03 gene in 
strong linkage disequilibrium with DQ2.5 risk alleles.
Methods: mRNA expression of DQA1, DQB1, and DRB1 genes was evaluated by RT-qPCR whilst DQα105 and DQβ102 proteins was evaluated by specific monoclonal antibodies in 
lymphoblastoid B-cells (EBV-B) and dendritic cells (DC) obtained from CD patients carrying DR3-DQ2.5 haplotype, either in homozygosity (DR3/DR3) or heterozygosity (DR3/DRX). 
The capability to activate specific T-cell response to gluten epitopes was evaluated using intestinal T-cells.
Results: The DQA1*05 and DQB1*02 alleles were expressed at higher level than non CD-predisposing ones showing a coordinate mRNAs processing. This result determines that the 
expression of CD-associated alleles, and corresponding proteins, do not significantly differ in antigen presenting cells from homozygous and heterozygous patients. Similar result was 
found for expression of linked DRB1*03 allele. Finally, the magnitude of anti-gluten CD4+Tcells response was independent by the dose of DQ2.5 genes of APCs, but strictly dependent 
on gluten amount.
Conclusion: Our study suggests that a common mechanism of regulation occurs in gene expression of extended DR3-DQ2.5 region. This work provides a new understanding on how 
the major histocompatibility complex influences the adaptive T-cell responses in celiac disease.
Acknowledgements: PRIN 2009 and Italian Foundation for the Celiac Disease 2014

P.D.27.04
Analysis of HFE and non-HFE gene mutations (TFR2 and FPN1) in patients with phenotypic hemochromatosis from the Deba valley,Basque country

L. Aragon1, M. de Juan1, A. Gorostidi2, O. Zuriarrain2, A. Castiella3, E. Zapata3, L. Zubiaurre3, A. Iribarren3, P. Otazua4; 
1Immunology Hospital Donostia, Donostia San Sebastian, Spain, 2Biodonostia Hospital Donostia, Donostia San Sebastian, Spain, 3Gastroenterology, Mendaro Hospital,, Mendaro.
Guipuzcoa, Spain, 4Gastroenterology, Mondragon Hospital., Mondragon .Guipuzcoa, Spain.
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Introduction: The prevalence of HFE gene mutations in phenotypic hemochromatosis (PH) and general population in the Basque Country, differs from other populations. In the PH 
group, only 57% of patients had the C282Y/C282Y genotype. Aims & Methods: We aimed to retrospectively study (1997-2007) the incidence of other non-common HFE and non-
HFE(TFR2, FPN1-SCL40A1-) gene mutations in an historical cohort of patients having non classical HFE genotypes. Period: Total catchment 140,000 people. Inclusion criteria were 
well-established. DNA was extracted and HFE gene analysis was performed by multiplex real-time PCR .Simultaneous detection of the HFE C282Y, H63D and S65C mutations was 
carried out in a single capillary using LC-Red 640, LC-Red 705 and fluorescein-labeled hybridization probes. Melting curve analysis was used to distinguish wild type and mutant alleles 
in each case .We performed the study of other non-classical mutations : HFE (V53M, V59M, H63H, Q127H, P 160delC,E168Q, E168X, W169X, Q283P )and non HFE gene: TFR2 (E60X, 
M172K, Y250X, AVAQ594-597del)) and FPN1(N144H, V162del) in patients with PH and without C282Y/C282Y genotype by reverse PCR-SSO assay (Hemochromatosis Strip Assay 
A®).Results: 40 consecutive PH patients were included .The mean age was 54.82±13.73; serum ferritin 1078.56±707.21; transferrin saturation index 68.33±22.25.The frequency of the 
different genotypes: 20 C282Y/C282Y (50%); 5 C282Y/H63D (12.5%); 3 H63D/H63D (7.5%); 10 H63D/wt (25%); 2 wt/wt (5%). The study for atypical HFE and non HFE mutations was 
made in 20 patients without the C282Y/C282Y genotype. None of the 20 patients presented any of the less common HFE, TFR2, and FPN1 mutations

P.D.27.05
Aspirin susceptibility Study based in HLA genes from Amerindian Colombian Population

C. H. Parga Lozano1,2, Y. R. Ortega García2; 
1Universidad Libre, Barranquilla, Colombia, 2Pharmacotherapy and immunology group GRUFAIN, Cartagena, Colombia.

Introduction: Colombia is a Latin American country located in northwestern South America and was an important link between the North and South in the hemisphere. In Colombia 
there are not studies about Amerindian aspirin susceptibility. Because this, this study is based in to look for the asociation between the HLA genes from Korean population (en these 
have been determined HLA aspirin susceptibility) and them presence in Amerindian Colombian.
Materials and Methods: In the present study we have analised the HLA allelic frequencies of 1324 chromosomes from 12 Amerindian Colombian and one Korean population. We 
have used the availables HLA data from these native populations and we compared them using genetic distances and constructing dendrograms Neighbour-Joining (NJ) and 
correspondence analysis.
Results: Based on these analyzes it was found that there is a close relationship between the indigenous people from Colombia, mainly with the indigenous from Sierra Nevada de 
Santa Marta and the HLA genes related with aspirin susceptibility Korean population.
Conclusions: As was observed in this study, Amerindian Colombia could have a susceptibility to aspirin intolerance.

P.D.27.06
The peptidome of the Behçet’s disease- associated HLA-B*51:01 allotype includes two sub-peptidomes differentially shaped by ERAP1

P. Guasp1, C. Alvarez-Navarro1, M. Marcilla2, E. Barnea3, A. Admon3, J. López de Castro1; 
1Centro de Biología Molecular Severo Ochoa (CSIC-UAM), Madrid, Spain, 22Proteomics Unit, Centro Nacional de Biotecnología (CSIC), Madrid, Spain, 3Faculty of Biology, Technion -Israel 
Institute of Technology, Haifa, Israel.

Introduction: HLA-B*51:01 is the main risk factor for Behçet’s disease, a multisystemic vasculitis characterized by ocular and skin lesions, oral aphthae and genital ulcerations. ERAP1 
is also associated with this disease in epistasis with B*51:01, suggesting that antigen processing mediated by ERAP1 and presentation by B*51:01 may play a significant pathogenetic 
role.
Methods: The endogenous B*51:01-bound peptidome was isolated from 721.221 transfectant cells by affinity chromatography and acid extraction. B*51:01 ligands were identified by 
tandem mass spectrometry. The B*51:01 and TAP binding affinities of peptides were calculated with established algorithms.
Results: The B*51:01 peptidome showed a strong preference for Ala and Pro at peptide position (P)2. Peptides with Pro2 showed higher affinity for B*51:01 and lower affinity for TAP 
than peptides with Ala2. Most important, both subsets drastically differed in the susceptibility of their P1 residues to ERAP1-mediated trimming, revealing a distinct influence of this 
enzyme on both sub-peptidomes
Conclusion: our results reveal that ERAP1 shapes the B*51:01 peptidome, through differential modulation of the Pro2 and Ala2 sub-peptidomes. ERAP1 does not trim peptidic 
bonds involving Pro, so that it generates, but does not destroy, the Pro2 sub-peptidome. In contrast, it can efficiently destroy Ala2-containing ligands, except when their P1 residues 
are resistant to ERAP1. This suggests that functional ERAP1variants differentially affect the Pro2 and Ala2 sub-peptidomes of B*51:01 and their balance, thus providing a peptide-
mediated mechanism for the epistatic association of ERAP1 and B*51:01 in Behçet’s disease, not necessarily involving a specific pathogenetic epitope.

P.D.27.07
Association of the HLA-G, the HLA-E and HLA-F genes with thyroid diseases

W. Babay1, E. Zeddini1, N. Nefzi1, A. Laaribi1, H. Ben Yahia1, A. Bouaziz2, H. Tlili3, I. Zidi1; 
1Laboratory Microorganismes et Biomolécules Actives, Sciences Faculty of Tunis, University of Tunis El Manar, Tunis, Tunisia, 2Ecole supérieure des Sciences et Techniques de la Santé de 
Sousse, Sousse, Tunisia, 3Groupement de sante de base, Sousse, Tunisia.

Introduction: The aim of this study was to determine whether non classical class I HLA (HLA-G, HLA-E, and HLA-F) polymorphisms are associated with thyroid diseases (Hashimoto 
and Basedow).
Materiel and methods: This study has implicated 32 Hashimoto patients, 11 Basedow patients and 89 matched-controls, all originating from Tunisia. Six single nucleotide 
polymorphisms (SNPs: HLA-G 14bp Insertion/Deletion (Ins/Del; rs371194629) and +3142C>G (rs1063320) polymorphisms, HLA-E 01:01/01:03 A>G (rs1264457) polymorphism and 
HLA-F 01:02 T>C (rs17875379), 01:03 C>T (rs17369224) and 01:04 A>C (rs17875380) polymorphisms were performed by PCR.
Results: The allelic, genotypic and haplotypic analysis of the HLA-G, HLA-E and HLA-F SNPs showed no significant differences between patients with Hashimoto and healthy donors 
(p>0.05). However, patients with Basedow have significant HLA-E01:01 allelic frequency that is significantly associated to the susceptibility to the disease (p= 0.001; OR=8.18). 
The homozygous HLA-E-01:01⁄01:01 genotype is significantly associated to Basedow risk (p=0.004; OR=9.56). The SNPs haplotypic analysis revealed one risk haplotype (p=0.01; 
OR=18.37).
Conclusion: Our results suggest that HLA-E-01:01 allele may be a risk factor for Basedow thyroid disease.

P.D.27.08
Casp-8 gene polymorphism (rs13416436) is not associated with preeclampsia in a Brazilian population

I. C. Orlando Júnior, S. C. Tanaka, R. F. Oliveira, M. A. Balarin, S. R. Silva, C. W. Pissetti; 
UFTM, Uberaba, Brazil.

Introduction: Preeclampsia is a systemic syndrome that affects 3-8% of women after the 20th week of pregnancy. It consists in hypertension associated with proteinuria and others 
symptoms. Its etiology is unknown, but one of the most accepted hypotheses is that there is an inadequate trophoblast implantation in the uterus in consequence of an altered 
level of apoptosis in villous and extravillous trophoblats reducing the blood perfusion, causing preeclampsia. Familial studies have shown the importance of the chromosome 2 
to preeclampsia susceptibility. Here, we analyzed a polymorphism of caspase-8 gene (rs13416436), whose protein is involved in apoptosis, located in the chromosome 2. Of our 
knowledge, there were not studies with this polymorphism.
Materials and Methods: 191 Brazilian women were selected; 47 (24.6%) with preeclampsia (PE/E), and 144 (75.4%) from control group. Genotypes were obtained by Real-Time PCR, 
with hydrolysis probes. The statistical power was 94.36% (α= 0.05). The sample was in Hardy-Weinberg equilibrium. The association between genotypes and the PE/E development 
was analyzed using Chi-square test (χ2). Level of significance was set at 5% (p=0.05).
Results: The genotype frequencies observed were 03 (75%) and 01 (25%) to AA genotype, 18 (81.8%) and 04 (18.4%) to AT genotype, 123 (74.5%) and 42 (25.5%) to TT genotype, 
respectively to control and PE/E group, without statistical significance (p=0.76).
Conclusions: We did not observe an association between the polymorphism studied (rs13416436) and the PE/E development. It is possible that other genes, located in this 
chromosome are involved in the PE/E development.
Financial Support: CNPq (446914/2014-2)

P.D.27.09
Soluble HLA-E and HLA-E polymorphism - predictors of early disease progression in CLL

B. Wagner1, F. da Silva Nardi1, S. Schramm1, T. Kraemer2, J. Dürig3, C. Bade-Döding2, P. A. Horn1, U. Dührsen3, H. Nückel3, V. Rebmann1; 
1Institute for Transfusion Medicine, University Hospital Essen, Essen, Germany, 2Institute for Transfusion Medicine, MH Hannover, Hannover, Germany, 3Department of Hematology, 
University Hospital Essen, Essen, Germany.

The non-classical HLA-class I molecule HLA-E is discussed to play a critical role in elimination of tumor cells and disease progression. In various tumor entities, increased HLA-E 
expressions as well as elevated soluble HLA-E levels (sHLA-E) are associated with poor prognosis. Notably, the two major alleles HLA-E*01:03 and HLA-E*01:01 are reported to 
differ in their expression. Here, we investigated the HLA-E polymorphism in relation to their expression of HLA-E in patients with chronic lymphocytic leukemia (CLL). Both, the 
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presence of HLA-E*01:03 and high sHLA-E levels (>1061,9 pg/ml) are associated with early treatment requirement of CLL patients (p = 0.027; p = 0.023). Functionally, NK cells are 
promoted to release TGFβ (p = 0.002) by high sHLA-E levels, whereas they inhibit the degranulation (p < 0.0001) and IFN-γ production (p < 0.0001) of NK cells in response to tumor 
cells. Multivariate analysis revealed that the HLA-E*01:03 status of the patients is an independent predictor for early treatment requirement (p = 0.014), besides Binet stage and CD38 
status of patient. Thus, these results introduce HLA-E as a putative risk factor for disease progression in CLL.

P.D.27.10
A case of Stiff Person Syndrome: immunomodulatory effect of benzodiazepines. Successful rituximab and tizanidine therapy

P. Zdziarski; 
Dept Clin Immunol Lower Silesian Center for Cellular Transplantation, Wroclaw, Poland.

Objectives: Stiff Person Syndrome (SPS) is a rare autoimmune disease. Most patients have high-titer antibodies against glutamate decarboxylase (GADAb) which is without practical 
value in disease monitoring. Benzodiazepines are the first line drugs, but long-term use is not well characterized. GAD65-Ab titer in SPS is much higher than in DM-1, implying passive 
transfer of IgG to the central nervous system.
Case Summary: This report demonstrates ineffective benzodiazepine therapy of SPS that prompts tachyphylaxis, loss of responsiveness and finally benzodiazepine withdrawal 
syndrome. Convulsion and anxiety correlate with high level of creatine phosphokinase (CK). Although tonus and spasm attacks were successfully controlled by tizanidine, glutamate 
release inhibitor, the immune response and autoimmune diabetes development require the plasmapheresis, mycophenolat mofetil and rituximab therapy that results in a significant 
decrease of GADAb, impaired glucose tolerance (IGT), LDH and CK normalization. Unfortunately, reintroduction of benzodiazepine was a source of rapid and high increase of CK, 
LDH, GADAb titer (up to 1:15000), IGT and SPS relapse. Contrary to previous publications we observed IGT that correlated with high anti-GAD level, but without high immunogenetic 
susceptibility haplotype HLA-DR3, DQw2.
Conclusions: This preliminary observation and the last finding of immunomodulatory properties of peripheral benzodiazepine receptor suggest that increased antigenic stimulation 
during benzodiazepine therapy and glutamatergic hyperactivity could account for convulsions observed in SPS. Benzodiazepine withdrawal prompted alternative muscle relaxant 
therapy (tizanidine). Muscular and brain abnormalities observed in SPS indicate that non-cardiac CK level may be a useful tool in SPS therapy monitoring.

P.D.27.11
The impact of STRs mutations in parentage testing cases

D. Kouniaki1, V. Kitsiou1, T. Athanassiades1, K. Tarassi1, E. Tziotziou1, P. Nisioti1, S. Dendrinos2, G. Kreatsas2, C. Papasteriades1, A. Tsirogianni1; 
1Immunology-Histocompatibility Dept., Evangelismos Hospital, Athens, Greece, 22nd Department of Obstetrics and Gynecology, Aretaieio Hospital, Medical School, National & Kapodistrian 
University of Athens, Athens, Greece.

Introduction: Short Tandem Repeats (STRs) and Human Leukocyte Antigens (HLA) constitute genetic systems, widely used, in disputed paternity/maternity assessment. Both systems 
have disadvantages: linkage disequilibrium, predominance of certain alleles in particular ethnic groups for HLA, and high mutation rate affected by parental age and sex for STRs. The 
aim of this study was to evaluate the impact of STRs mutations in comparison to HLA typing, in parentage cases.
Materials/Methods: Eighty six (86) parentage cases (214 samples) were investigated. Genomic DNA was isolated from either whole blood or buccal swabs. Analysis was performed 
using: 1) HLA allele typing by PCR-SSP/SSOP 2) 16 STRs loci (D10S1248,vWA,D16S539,D2S1338,D8S1179, D21S11,D18S51,D22S1045,D19S433,TH01,FGA, D2S441,D3S1358,D1S166, 
D12S391,SE33) and amelogenin marker, by DNA sequencing. Paternity Index (PI) and Probability of Paternity (W%) were calculated using the “Essen-Möller” value and the “Familias 
program”, respectively.
Results: STRs mutations were observed in 5 parent/child allele transfers (5/86,5.81%), without excluding relation by blood. All mutations were single-step (repeat losses or gains) 
concerning SE33,D10S1248,vWA,D12S391 and D2S1338 loci. The ratio of paternal versus maternal mutations was 4:1. HLA approach was used for paternity confirmation. However, 
despite the presence of mutations in those cases, W% as determined by HLA typing (99.97%-99.99%) were increased up to 99.99999% using STRs.
Conclusions: Paternity testing using STRs is an accurate and high-sensitivity method. It increases the W rate (comparing to HLA) and it is useful in unavailable maternal DNA or kinship 
cases. Furthermore, combination of these two systems diminishes the possibility of false exclusion due to STRs mutations.

P.D.27.12
A genetic variation in HLA-DR region associated with hypomethylation and high expression of HLA-DRB1 and DRB5 genes contribute to enhanced autoantibody production 
in systemic lupus erythematosus

Q. Li1, H. Zhu1,2, H. Luo1,2, D. Karp1, X. Zuo2, E. K. Wakeland1; 
1University of Texas Southwestern Medical Center, Dallas, TX, United States, 2Xiangya Hospital, Central South University, Changsha, China.

Genetic variations within the HLA region have been identified as major risk loci for SLE. However the association between HLA genetic variation and autoantibody production is not 
well defined. In this study, we measured IgG autoantibodies against 95 self-antigens in a cohort of 212 SLE patients and 320 controls. A SNP in HLA-DR region, rs9268832, previously 
identified to be associated with SLE, was genotyped on all samples. Whole genome methylation and transcription analysis were perform on a subset of samples. The HLA SNP alleles 
and their association with DNA methylation, gene expression and autoantibody production was determined.
The SNP rs9268832 is a C/T variation and the TT allele frequency is significantly higher in SLE than controls (p<0.01). Gene expression analysis showed that the SLE patients carrying 
TT allele exhibited higher DRB1 and DRB5 genes expression compared with CC or CT allele carriers. The TT allele SLE patients also showed a dramatic hypomethylation on DRB1 and 
DRB5 genes compare with CC individuals. Autoantibody profiling distinguished 19 highly expressed autoantibodies associated with different clinical manifestations in SLE. Among 
them, the anti-DNA autoantibodies (anti-dsDNA, anti-ssDNA, anti-Chromatin, anti-nucleosome) were significantly higher in TT allele SLE patients who displayed higher expression of 
DRB1 and DRB5 gene expression compared with CC or CT allele SLEs.
The HLA-DR risk alleles modulate HLA-DRB1 and DRB5 gene expression through hypomethylation of the CpGs in regulatory regions. The hyper expression of the antigen presenting 
genes could be associated with initial breach in immune tolerance to self-antigens in the risk population.

P.D.27.14
Association of Human Leukocyte Antigen with Chronic Periodontitis Patients in Libya

A. O. Daeki1,2,3; 
1Faculty of medicine, Tripoli, Libyan Arab Jamahiriya, 2Tripoli University, Tripoli, Libyan Arab Jamahiriya, 3Ministry of Higher Education and Scientific Research, Tripoli, Libyan Arab 
Jamahiriya.

Background: Periodontitis is a chronic inflammatory disease of periodontium tissue that caused by certain bacterial. Recently, evident that genetic variance is a major determinant of 
the risk factors. Therefore, identification of specific genes such human leukocyte antigen has a role in determinant the susceptibility and progression of periodontitis in human in order 
to diagnostic and therapeutic value.
The aim: this study was performed to find out the association between HLA I & II genes and chronic periodontitis.
Material and methods: Case-control design was performed and 114 individuals were collected from renal transplant center, Tripoli Central Hospital. All study population was examined 
clinically using; Ramfjord chart for diagnosis the periodontitis cases and subsequently, and their blood samples were analyzed using specific-sequence oligonucleotide PCR (SSO-PCR) 
assay for typing various HLA loci.
Results: Distribution of different HLA-A loci among patients and control individuals were not statistically significant. Statistically significant was detected between patients and 
controls in HLA-B45 and HLA-B14 loci, P < 0.03 & P < 0.05), respectively. Furthermore, statistically significant differences were observed in HLA-DRB1 14 (P < 0.02) between patients 
and controls.
There is a statistically significant difference between patients and controls (P < 0.01) in HLA-DRB5, whereas no significant differences were observed in HLA-DRB3, HLA-DRB4, P < 0.9 
& P < 0.8, respectively.
Conclusion: The HLA-B45 and HLA-B14 targets may represent as risk factors for chronic periodontitis cases in Libyan population, whereas HLA-DRB114 and HLA-DRB5 may indicate 
to protective factors for chronic periodontitis among Libyan populations.

P.E.04 Immune Response in Aging & Systems Biology - Part 2

P.E.04.01
Arterial stiffness is associated with cytomegalovirus-specific senescent CD8+ T cells

J. Youn1, H. Yu1,2, S. Park1, E. Shin2; 
1Yonsei University College of Medicine, Seoul, Korea, Republic of, 2Graduate School of Medical Science and Engineering, KAIST, Daejeon, Korea, Republic of.

Introduction: Arterial stiffness is a well-known predictor of future cardiovascular events. However, the underlying mechanism of arterial stiffening is not well known. We investigated 
the relationship between arterial stiffness and T cell immunosenescence, which is linked to cytomegalovirus (CMV) infection.
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Materials and Methods: Arterial stiffness was evaluated by pulse wave velocity (PWV) in 415 Koreans (mean age 59±12 years). We also investigated the frequency of CD57+ or 
CD28null senescent T cells in peripheral blood lymphocytes and analyzed which immune parameters were correlated with PWV. In addition, CMV-specific T cells were stimulated with 
overlapping peptides covering pp65 protein, and T cell function was evaluated by intracellular cytokine staining of IFN-γ and TNF-α. Cytotoxic function of T cells was also measured by 
CD107a staining.
Results: In a multivariate analysis, the frequency of CD57+ cells in the CD8+ T-cell subset was independently correlated with PWV. Because a major population within CD8+CD57+ 
T cells is known to be reactive to CMV, we analyzed CMV-specific immune responses. CMV pp65-specific T cells were more frequently observed in the CD8+CD57+ population than 
in the CD8+CD57- population. Multivariate analysis revealed that the frequency of CMV pp65-specific IFN-γ+, TNF-α+, or CD107a+ cells in the CD8+ T-cell subset was independently 
correlated with PWV.
Conclusions: We demonstrate that arterial stiffness is associated with senescent CD57+ T cells and CMV pp65-specific T cells in the CD8+ T-cell subset. Our data suggest a possible role 
of CMV-specific, senescent CD8+CD57+ T cells in the pathogenesis of arterial stiffening.

P.E.04.03
Senescent T cells acquire innate-like functions regulated by NKG2D signaling

B. I. Pereira, M. Vukmanovic-Stejic, A. Akbar; 
University College London, London, United Kingdom.

The loss of cell surface expression of the co-stimulatory receptors CD27 and CD28 is a defining hallmark of senescent T cells, here referred as double-negative (CD28-CD27-) T cells. 
Another recently described feature of senescent T cells is the increased expression of receptors that are normally attributed to NK cells, such as the receptors belonging to the NKG2 
family.
NKG2D, an activating receptor that regulates cytotoxic activity in NK cells is highly expressed on CD8+ T cells, although its functional role is still controversial. We report that 
senescent T cells significantly up-regulate the expression of NKG2D at the cell surface when compared to the less differentiated subsets. This is associated with the acquisition of 
innate cell-like functions, in particular the capacity to kill independently of the TCR specificity, which is mediated by NKG2D signaling through a p38-dependent mechanism. Our 
group has previously demonstrated that senescent T cells have impaired TCR responsiveness and lose some components of the TCR. These observations indicate that engagement of 
NKG2D may represent an alternative mechanism to maintain effector functions against tumor or viral infected cells, which up-regulate NKG2D ligands, such as MICA/B.
In conclusion, we propose that aging is associated with acquisition of innate-like immune functions in T cells, representing a compensatory mechanism to the loss of TCR machinery 
and co-stimulatory receptors that occurs with senescence.

P.E.04.02
Ageing and damaged red blood cells display novel, distinct molecular patterns that can engage different immune receptors

H. Cao1, M. Moss1, B. Minter1, H. Wassall1, M. Forrester1, D. Tampakis2, W. Pickford1, L. Hall1, P. Crocker3, L. Erwig1, M. Vickers1, R. Barker1; 
1Institute of Medical Sciences, Aberdeen, United Kingdom, 2Centre for Biological Engineering, Loughborough, United Kingdom, 3College of Life Sciences, Dundee, United Kingdom.

The importance of molecular patterns associated with pathogens (PAMPs) and damage (DAMPs) in inducing and shaping immune responses is now well-recognised. DAMPs, 
including those derived from nuclear material, are associated with cellular injury and drive inflammatory responses, and the aim was to determine whether red blood cells (RBCs), 
which lack a nucleus, can express a different array of DAMPs. Depending on the insult, damaged RBCs showed major loss of surface α-2,3 and α-2,6 linked sialic acids, exposure of 
phosphatidyl serine (PS) and proteolytic cleavage of the major membrane glycoprotein, glycophorin A (GPA). Heat shock or oxidative stress led to the most striking sialic acid and 
GPA loss. By contrast, aged RBCs exhibited a different pattern of changes, with retention of α-2,3 linked sialic acids but specific loss of α-2,6 sialic acids, and display of senescent red 
cell antigen (SCA). This result calls into question the practice of using oxidised RBC as surrogates in studies of aged RBC. When RBCs that had been damaged or aged were exposed to 
the human monocyte cell line THP-1, those that had undergone oxidative stress were the most efficiently phagocytosed. However, cleavage of sialic acids by neuraminidase did not 
recapitulate this effect, but stimulated upregulation of MHC class II and CD80/86, consistent with more efficient antigen presentation. RBCs therefore express complex membrane 
changes after insult that may act as DAMPs, and also unique signals associated with ageing that we propose as a new classification of senescence associated molecular patterns 
(SAMPs).

P.E.04.04
The overall age-related increase of human Cytomegalovirus-specific T cell frequencies has been exaggerated as a result of limited protein target inclusion

M. Bajwa1, S. Vita2, H. Smith3, D. Thomas1, P. Sansoni4, R. Vescovini4, F. Kern1; 
1Brighton and Sussex Medical School, Division of Medicine, Brighton, United Kingdom, 2University Sapienza of Rome, Department of Public Health and Infectious Diseases, Rome, Italy, 
3Brighton and Sussex Medical School, Division of Primary Care and Public Health, Brighton, United Kingdom, 4University of Parma, Dipartimento di Medicina Interna e Scienze Biomediche, 
Parma, Italy.

Introduction: The ageing immune system is characterized by low numbers of naive T-cells and expansion of memory T-cells. The latter might be accelerated by human 
Cytomegalovirus (CMV), which is thought to promote expansion of low-affinity, terminally differentiated memory T-cells that supersede other memory T-cells, a process sometimes 
called ‘memory inflation’. However, published work is biased by a narrow CMV target-antigen selection. This study sought to establish the true extent of CMV-specific memory T-cell-
expansion in older people and to explore potential links with deteriorating health.
Materials and Methods: We examined CMV-specific T-cell responses to 19 different CMV protein antigens in 26 young (20-35 years) and 69 older CMV-infected people (60-85 years). 
We used polychromatic flow-cytometry to characterise T-cell responses by activation marker (IFN-γ, TNF, IL2, CD154, and CD107) and phenotype (CD45RA and CD27).
Results: A significant increase in T-cell responses to all proteins (frequencies summated) was observed only when IFN-γ and TNF-α were used as alone, but not with all read-outs 
combined. Meanwhile, T-cell responses to the ‘dominant’ CMV pp65 protein were significantly increased in the older group with IFN-γ, TNF-α, and all readouts combined, explaining 
the bias of earlier studies. However, increases were not dramatic and did not occur in all people. Interestingly, when comparing the UK cohort to an older Italian and a historic US 
cohort protein recognition/dominance differed.
Conclusions: The CMV-related increase in T-cell frequencies has been overestimated and over-interpreted in the literature. This does not, however, rule out CMV as a pathogen 
relevant to immune senescence.

P.E.04.05
Role of Immune System in Muscle Regeneration

S. Al-Dabbagh1, J. S. McPhee, N. Al-Shanti; 
Manchester Metropolitan University, Manchester, United Kingdom.

Older people experience skeletal muscle wasting, in part due to impaired proliferative capacity of quiescent skeletal muscle satellite cells which can be reversed by exposure to young 
blood. To investigate the role of immune cells, we isolated lymphocytes from whole blood of young and older healthy volunteers and cultured them with, or without, anti-CD3/CD28 
activators to induce release of cytokines, interleukins and growth factors into the media. The secreted proteins were used to prepare conditioned media that was subsequently used to 
culture C2C12 myoblasts. The conditioned media from activated young lymphocytes increased the rate of proliferation of myoblasts by ~3-fold (P<0.005) and caused an approximate 
4-fold (P<0.005) increase in migration compared with non-activated lymphocyte control media. These responses were characterized by minimal myotube formation (2%), a low 
fusion index (5%), low myosin heavy chain content and substantial migration. In contrast, myoblasts treated with conditioned media from activated old lymphocytes exhibited a high 
degree of differentiation, evident as elongated, multi-nucleated myotube formation that was comparable to control conditions, thus showing no effect on proliferation, or migration 
of the activated lymphocytes from old. The secretome from activated young lymphocytes had 30% (P<0.005) higher IGF-I concentrations compared with old and control treatments. 
Seven cytokines were also differently secreted by the young compared with old activated lymphocytes. These results indicate that young lymphocytes secretions induce muscle 
regeneration by enhancing muscle cell proliferation and migration, whereas secreted proteins from lymphocytes of older people may contribute to the attenuated skeletal muscle 
satellite cell proliferation and migration.

P.E.04.06
Is there an increased frequency of autoantibodies in aging?

A. Martinez-Rodriguez1, E. Vergara1, A. Suarez-Cordero1, I. Alcalá1, M. J. Baz2, M. L. Vargas1; 
1Service of Inmunology. Complejo Hospitalario Universitario de Badajoz, Badajoz, Spain, 2Service of Biochemistry. Hospital Comarcal Llerena., Badajoz, Spain.

Introduction: The incidence of autoimmune disorders appears to be higher in the elderly. Apparently, the prevalence of autoantibodies increases from the sixth decade, although their 
clinical meaning is uncertain.
Objective: To analyse the prevalence of non-organ-specific autoantibodies in a population of over 60s studied in the autoimmunity laboratory.
Material and methods: A retrospective study in which 11,450 sequencial samples from patients with diagnostic suspicion of autoimmune disease are analyzed for Antinuclear 
Antibodies (ANA) and their specificities, Antineutrophil Cytoplasmic Antibodies (ANCA), Anticardiolipin-IgG/IgM (ACAG, ACAM), antiβ2glicoprotein-1 IgG/IgM and Anticitrullinated 
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Protein Antibodies (ACPA) according to clinical demand.
The patients were divided in two groups: group A (60 years old) in order to compare the expression of autoantibodies. A test X2 of Pearson (p<0,05) was applied in the statistics 
software SPSS 22.0 for Windows.
Results: When we compare the two groups of study we found a statistically significant increase of frequency of ANA(+), anti-dsDNA(+), anti-SSA(+), anti-SSB (+), anti-SCL70(+), 
ACPA(+), ANCA(+) in elderly patients. The male-to-female distribution of positive patients in group A is 1:4 and decreases to 1:2 in group B.
Conclusion: In our population, the frequency of patients with non-organ-specific autoantibodies is superior in the over 60s group, in addition an increase in the appearance of 
autoantibodies in men is observed. It would be interesting to test if the occurrence of these autoantibodies is associated with the onset of systemic autoimmune disease and/or 
autoreactivity phenomena.

P.E.04.07
HCMV-mediated memory-inflation towards a HLA-C-restricted epitope

L. Hosie1, A. Pachnio1, S. Riddell2, P. Moss1; 
1Cancer Sciences, University of Birmingham, Birmingham, United Kingdom, 2Fred Hutchinson Cancer Research Center, Seattle, WA, United States.

CD8+T-cells are critical for establishment/maintenance of HCMV control. Investigation into HCMV-specific-CD8+T-cell responses has focused primarily on HLA-A/B-restricted 
peptides derived from the ‘immunodominant’ pp65/IE-1proteins.
HCMV-specificity dominates the peripheral CD8+T-cell pool of HCMV-infected individuals with 2-10% being HCMV-specific in young vs 10-40% within older adults. This accumulation 
with age, termed ‘Memory-Inflation’, is linked to CD8+T-cell function decline.
Previously unidentified HCMV-CD8+Tcell-peptides were recently discovered utilising a US2-11 immunevasin-deleted strain (RV798). These ‘protected’ peptides were considered 
shielded from the host immune-response.
We aimed to establish whether these protected peptides are recognised by the immune system and to characterise their specific CD8+T-cell responses. HCMV+CD8+T-cells, from 
young (<60years) vs. older adults (60-96years), were peptide-stimulated and analysed by flow-cytometry for cytokine production.
Polyfunctional (IFN+TNF+) ex vivo CD8+T-cell responses were detected towards 10/16 HLA-A/B and C-restricted protected peptides. HLA-A1-restricted UL69 and UL105a-derived 
peptides elicited small CD8+-T-cell responses (average 0.1% IFN+/TNF+) and appeared to remain stable with age.
A UL28-derived HLA-Cw*0702-restricted peptide ‘FRC’, however elicited HCMV+CD8+T-cell responses reaching 32% of the total peripheral CD8+T-cell pool within an older donor vs. 
2% within young donors. Additionally, CD8+T-cells recognised naturally-HLA-presented FRC on HCMV-infected fibroblasts 24 hours post-AD169 infection. This fits with an observed 
increase in surface HLA-C alleles upon HCMV-infected fibroblasts at IE timepoints.
Using MHC-class-I tetramer technology, these FRC-specific CD8+T-cell responses were compared to those elicited by HLA-A1-restricted UL69/UL105a-derived peptides. The FRC-
specific CD8+T-cells displayed an EMRA phenotype and were both more activated and proliferative.
This investigation identified a novel ‘inflationary’ HCMV-immunodominant peptide, representing a promising target for HCMV-specific adoptive immunotherapy.

P.E.04.08
Population variation in anti-S. aureus IgG isotypes influences surface protein A mediated immune subversion

J. Whitehouse1, Y. Yamaguchi1, A. Flaxman1, C. Rollier2, M. K. O’Shea1,3, J. Fallowfield4, M. Lindsay4, F. Gunner4, K. Knox5, D. H. Wyllie1,6; 
1Jenner Institute, University of Oxford, Oxford, United Kingdom, 2Oxford Vaccine Group, Department of Paediatrics, University of Oxford, Oxford, United Kingdom, 3Department of Academic 
Medicine, Royal Centre for Defence Medicine, Birmingham, United Kingdom, 4Environmental Medicine and Science Division, Institute of Naval Medicine, Gosport, United Kingdom, 5Nuffield 
Department of Primary Care Health Sciences, Oxford, United Kingdom, 6Nuffield Department of Medicine, Department of Microbiology, John Radcliffe Hospital, Oxford, United Kingdom.

Background Staphylococcus aureus is an important commensal pathogen that can cause life-threatening invasive disease. The elderly population have an increased risk of S.aureus 
infection, possibly due to alterations in naturally acquired immune responses to the pathogen. We have investigated serum antibody responses against S.aureus surface antigens in 
healthy adults, to better characterize the pool of naturally-occurring anti-S.aureus antibodies and the effect of aging.
Methods Immunoglobulin levels against S.aureus surface antigens were measured by a filter membrane ELISA using fixed ΔSpA S.aureus as an antigen. Serum samples were obtained 
from three clinical cohorts of 133 healthy adult volunteers from 19-65 years of age. Functional capacity of antibodies was assessed using an in vitro opsonophagocytosis assay 
measuring FITC-stained S.aureus uptake by differentiated HL-60 phagocytes.
Results S.aureus-specific serum immunoglobulin was present in healthy adults, and displayed opsonic capability in an anti-S.aureus IgG concentration dependent manner. There 
was significant decline of anti-S.aureus IgG1 with age (p<0.01) and a similar trend was found in IgM (p=0.05), but not in IgA or other IgG sub-classes. Presence of SpA on bacterial cell 
surface reduced opsonophagocytosis efficiency, in individuals with low, but not high, levels of naturally-occurring anti-S.aureus IgG3 antibodies. This effect was not seen with other 
IgG sub-classes.
Conclusions Starting vaccination against S.aureus in early middle age may boost the decline in IgG1 and IgM levels. The stable levels of IgG3 with age, together with its functional 
advantage in opsonophagocytosis of SpA-expressing S.aureus, make vaccine-mediated IgG3 induction a possible correlate of both natural protection and vaccine efficacy.

P.E.04.09
Fate mapping of hematopoietic stem cell activity in situ

K. Busch1, K. Klapproth1, T. Höfer2, H. R. Rodewald1; 
1Division of Cellular Immunology, German Cancer Research Center (DKFZ), Heidelberg, Germany, 2Division of Theoretical Systems Biology, German Cancer Research Center (DKFZ), 
Heidelberg, Germany.

Current knowledge of hematopoiesis and hematopoietic stem cell (HSC) functions has been largely based on transplantation of donor stem and/or progenitor cells into myeloablated 
recipients. This led to the view that hematopoiesis is sustained by only few HSCs. To study the behavior of HSCs in their natural environment in situ, we devised an in vivo fate 
mapping system, allowing tamoxifen-inducible and selective labeling of the most primitive Tie2+ HSCs in the bone marrow in Tie2MerCreMer mice. Quantification of the label 
progression through the hematopoietic system from HSC during its initial development and maintenance in adult mice enabled to estimate frequencies of lineage contributing HSC 
by limiting dilution analysis and data-driven modeling. We found that normal steady state hematopoiesis was highly polyclonal, meaning that a large fraction (at least 30%) of HSC 
was productive in the adult mouse. However, individual HSCs contribute to hematopoiesis on average only once per 100 days. Furthermore, we could identify as main drivers of adult 
hematopoiesis so called short-term HSC (ST-HSC) and multipotent progenitors (MPP), compartments downstream from HSC that in the case of ST-HSC nearly self-renew. Data-
driven modeling also revealed several hundred fold larger myeloid than lymphoid production at the myeloid-lymphoid bifurcation. In contrast to earlier conclusions, this marked 
myeloid bias is inherent in the system and is only weakly affected by age. Ongoing research aims at unraveling the principles of the regulation of the generation of the different 
hematopoietic lineages from HSC in vivo after challenges.

P.E.04.10
Atypical chemokine receptor 4 regulates CCR7-dependent migration of dendritic cells from the skin at rest and under inflammatory conditions

R. A. M. Wilson, S. A. Bryce, R. J. Nibbs; 
Institute of Infection, Immunity and Inflammation, Glasgow, United Kingdom.

Dendritic cells (DCs) constitutively migrate from the skin to draining lymph nodes, presenting antigen to maintain peripheral tolerance and initiate adaptive immunity. CCR7 on DCs 
directs their migration through the skin to afferent lymphatic vessels, which drain to the subcapsular sinus of the lymph node. CCR7-mediated migration is guided by CCL19 and 
CCL21. Atypical chemokine receptor 4 (ACKR4) is thought to regulate the distribution and abundance of CCL19 and CCL21 by mediating their scavenging and destruction. Recent 
work has shown that ACKR4 is expressed on the ceiling of the subcapsular sinus of the lymph node, where it acts to maintain interfollicular CCL21 gradients, guiding CCR7+ DC 
migration into the lymph node parenchyma. Here we show that ACKR4 supports cutaneous DC egress from mouse skin at rest and under inflammatory conditions. This is mediated 
by stromal cells in the skin, specifically subsets of keratinocytes and dermal lymphatic endothelial cells, which express ACKR4 and scavenge CCR7 ligands in situ. During cutaneous 
inflammation, ACKR4 plays a particularly important role in promoting Langerhans cell egress from the skin and is required for efficient arrival of dermal DCs at skin-draining lymph 
nodes. Moreover, it is ACKR4’s ability to scavenge CCL19 that is of crucial importance during inflammation, as the defective migration of cutaneous DCs seen in Ackr4-deficient mice 
is completely rescued by deletion of the Ccl19 gene. Thus, under steady state and inflammatory conditions, regulation of CCR7 ligands by ACKR4 on stromal cells determines the 
efficiency of CCR7-dependent DCs.

P.E.04.11
Evaluation of tumour immune response in immune cells to genotoxic drugs and environmental agents using systems immunological methods

P. Pushparaj, M. Rasool, M. Naseer, K. Gauthaman; 
King Abdulaziz University, Jeddah, Saudi Arabia.
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Introduction: The assessment of tumour immune response to genotoxic drugs and environmental agents by immune cells will allow us to rapidly identify and classify novel 
carcinogens in the laboratory. In this study, we have used systems immunological methods to deduce the tumour immune signatures against an array of potential carcinogenic 
agents.
Materials and Methods: We have got all the specific microarray datasets related to the perturbation of immune cells with various genotoxic and environmental agents from the Gene 
Expression Omnibus (GEO). Genespring GX12.6 (Agilent Technologies, USA) was used to analyse the datasets to decipher the differentially expressed genes (P<0.05) in the treatment 
groups when compared to untreated controls. In addition, the lists of differentially expressed genes were deposited into the Ingenuity Pathway Analysis (Qiagen, USA) and the 
Database for Annotation, Visualization and Integrated Discovery (DAVID version 6.7) to study both canonical and novel pathways.
Results: Genotoxic and environmental agents significantly induced genes implicated in tumour immune response such as mitogen activated protein kinase signalling, nuclear factor 
kappa B signalling, p53 signalling, as well as oxidative and endoplasmic reticulum stress response pathways. Furthermore, hierarchical clustering of differentially expressed genes 
showed the specific tumour immune response signatures associated with each carcinogenic agent.
Conclusions: Our systems immunological analyses precisely elucidate the nature of tumour immune response elicited by individual genotoxic and environmental agents. It may 
provide clues to unravel the carcinogenic potential of unknown agents in the near future.

P.E.04.12
Immunization before the onset of immunosenescence? IgG responses and B-cell subset kinetics following vaccination in pre-elderly

M. van der Heiden1,2, G. Berbers1, M. C. van Zelm3, A. M. Boots2, A. Buisman1; 
1Center of Infectious Disease Control, National Institute of Public Health and the Environment (RIVM), Bilthoven, Netherlands, 2Department of Rheumatology and Clinical Immunology at 
the University Medical Center Groningen, Groningen, Netherlands, 3Department of Immunology, Erasmus MC, Rotterdam, Netherlands.

The presence of protective immunity to infectious diseases is a prerequisite for healthy ageing. Ideally, this is provided by immunizations before the onset of immunosenescence.The 
primary objective of this study was to determine the efficacy of vaccination responses at pre-elderly age (50-65 years old). Additionally, a possible comparison between primary and 
secondary immune responses was evaluated. Moreover, we hypothesized that absolute numbers of B-cell subsets might be associated with the vaccine response.
Healthy participants (N=204) received the conjugated tetravalent meningococcal vaccine (Nimenrix). Blood samples were taken pre-vaccination, 7 and 28 days post-vaccination. 
Antigen-specific responses (IgG, IgG1 and IgG2) were measured with a bead-based multiplex immunoassay. Absolute numbers of B-cell subsets were determined by Trucount analysis.
Anti-MenC IgG showed a strong 8-fold increase at day 7. In contrast, this was 2-fold for MenY/W with about 50% of the individuals not mounting protective IgG responses after 
vaccination. Additionally, despite a high variability, a higher contribution of IgG2 was shown. Furthermore, most participants showed increased numbers of transitional B-cells and 
plasma cells 7 days post-vaccination. Only plasma cell numbers correlated weakly with MenC-specific IgG values.
Pre-elderly mounted substantial but variable IgG responses after meningococcal vaccination. The relatively weak response to MenY/W is suggestive of a primary response, compared 
to secondary responses to MenC. Although absolute numbers of several B-cell subsets increased upon vaccination, these did not clearly correlate with the IgG responses. We will 
further elucidate antigen-specific B-cell responses and compare all vaccine responses to those in younger age groups.

P.E.04.13
The expression profile of small noncoding RNAs in human CD4+ T cells in centenarians as compared to individuals in selected age groups

J. E. Frackowiak1, K. A. Lisowska1, A. Jasiulewicz1, A. Mikosik1, K. Ruckemann-Dziurdzinska2, Z. Wicik3, R. Bartoszewski4, J. M. Witkowski1; 
1Department of Pathophysiology, Medical University of Gdansk, Gdansk, Poland, 2Department of Pathology and Experimental Rheumatology, Medical University of Gdansk, Gdansk, 
Poland, 3Department of Human Epigenetics, Mossakowski Medical Research Centre, Polish Academy of Sciences, Warsaw, Poland, 4Department of Biology and Pharmaceutical Botany, 
Medical University of Gdansk, Gdansk, Poland.

Introduction: The significance of small noncoding RNAs, such as miRNAs and snoRNAs, for cellular function and survival has been established in numerous publications. Their 
importance in the development and role of human CD4+ T cells has recently been noted. These cells, which are a central regulatory unit of the immune system, ultimately play a major 
part in shaping its responses and its efficiency. Noncoding RNAs have been associated with the aging process. However, few reports analyze these RNAs within an extreme age range, 
from young individuals to centenarians. We aimed to determine possible differences between centenarians and the rest of the human population regarding small noncoding RNAs in 
CD4+ cells and their implication in the changing immune response observed in ageing.
Materials and Methods: Using Next Generation Sequencing (Illumina) we established the expression profile of small noncoding RNAs in FACS-sorted peripheral blood CD4+ cells 
obtained from Polish centenarians and three healthy control age groups: below 35 years of age, in their 60s and individuals aged 70-89.
Results: Data analysis revealed a group of miRNAs and snoRNAs whose expression significantly differentiates centenarians from the young and 60-year-old control groups. These 
RNA species may play a crucial role in important processes such as cell cycle regulation and T cell receptor signaling.
Conclusions: The presented results demonstrate that the expression profile of small noncoding RNAs in human T helper cells decidedly changes with age, which may affect the entire 
immune system, thus greatly influencing the quality and length of human life.

P.E.04.14
Age-related change of cytokines and Th1/Th2 ratio in healthy individuals in Korea

W. Chang, E. Kim, Y. Lim, D. Yoon, J. Son, J. Lee; 
Korea National Institute of Health, Korea Center for Disease Control and Prevention, Cheongju, Chungcheongbuk-do, Korea, Republic of.

Background: Allergic diseases are orchestrated by various immunological factors including immune cells and cytokines. Diverse cytokines secreted by allergy-related immune cells 
such as helper T(Th) cells are responsible for the allergen-specific immune reactions, and play a key role in allergic pathogenesis. Although many reports have suggested that aging 
leads to alter the susceptibility of an individual to allergic diseases, age-related change of cytokines and Th1/Th2 ratio in healthy individuals for the reference values have not been 
established yet.
Methods: We investigated 22 cytokines including Th2 and Th1 cytokines (IL-4, IFN-gamma etc.) related with allergic responses and Th1/Th2 ratio in healthy individuals who were 
classified as non-atopic condition by physicians and recruited from Seoul and Gyeonggi provinces in Korea. The change of cytokine levels and Th1/2 ratio across all ages was analyzed 
by flow cytometry and multiple cytokine assay kit respectively.
Results: We found that 18 of 22 cytokines significantly increased 2-4 times from children to adolescents, and the most of them stabilized or peaked in adults, and decreased in 60-79 
years old age group. The Th1/2 ratio rose gradually during growth period, reaching peak values in the twenties-thirties age group.
Conclusion: In this study, the age-related change of cytokines and Th1/2 ratio was found in normal controls across all age group. We suggest that our results may support the 
importance of the growth period for the establishment of immune system, and could be available as the reference value for various investigations of immune-related factors and 
disorders including allergic diseases.

P.E.04.15
Chronic effects of strength training on inflammation mediated by high-sensitive C-reactive protein and nitric oxide in hypertensive elderly women

F. F. Dantas1, L. R. Castellano2, J. R. Souza2,3, M. S. Brasileiro-Santos1,4, A. C. Santos1,4; 
1Programa Associado de Pós-Graduação em Educação Física UFPB/UPE, Universidade Federal da Paraíba, João Pessoa, Paraíba, Brazil, 2Human Immunology Research and Education 
Group, Escola Técnica de Saúde da UFPB, Universidade Federal da Paraíba, João Pessoa, Paraíba, Brazil, 3Departamento de Fisiologia e Patologia, Centro de Ciências da Saúde, Universidade 
Federal da Paraíba, João Pessoa, Paraíba, Brazil, 4Departamento de Educação Física, Centro de Ciências da Saúde, Universidade Federal da Paraíba, João Pessoa, Paraíba, Brazil.

Introduction: Aging has been considered a worldwide phenomenon, which contributed to an increased prevalence of hypertension, being an independent risk factor for this 
comorbidity. Increased levels of high-sensitive C-reactive protein (hs-CRP), have been associated with hypertension. However, the inflammatory role of cytokines and nitric oxide 
(NO) related to this comorbidity in elderly remains unclear. This study investigated the changes in cytokine, nitrite (NO2-) and hs-CRP circulating levels in the elderly submitted to 
strength training.
Materials and Methods: In this randomized controlled trial, twenty five elderly women with essential hypertension were randomly divided into two groups: training group (64.7 ±4.7 
years; n=13) and control group (67.7 ±5.6 years; n=12). In both, Pro-inflammatory cytokines (IL-6, IL-1β and TNF-α), hs-CRP and NO2- levels were evaluated in pre and post ten weeks 
of strength training. Cytokines were quantified by ELISA, hs-CRP was evaluated in Labmax 240® instrument and NO2- was measured by Griess reaction.
Results: After 10 weeks, only the training group had a significant reduction in hs-CRP (pre: Md=3.79 vs post: Md=2.91; p=0.011) and in the NO2- levels (pre: Md=10.1 vs post: Md=7.1; 
p=0.034). There was a positive correlation between hs-CRP and NO2- levels in training group (p=0.022; r2=0.455) only after training completion. Interleukin-6, IL-1β and TNF-α levels 
were detected at low levels in both groups, independently of the period of evaluation.
Conclusions: These results indicate that strength training can reduce general inflammatory status through reduction of hs-CRP and plasma nitrite, maintaining low circulating levels of 
inflammatory cytokines.
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P.E.04.16
How the immune system faces seasonal threats

M. B. Whalen1, G. Sole1, M. Steri1, V. Serra1, M. Marongiu1, M. Dei1, S. Lai1, F. Virdis1, V. Orru’1, E. Fiorillo1, F. Cucca1,2; 
1Institute of Genetic and Biomedical Research of the National Research Council, Cagliari, Italy, 2University of Sassari, Sassari, Italy.

Introduction: Advances in Fluorescent-activated cytometry and sorting (FACS), and genotyping technology are helping to understand the contributions of gender, age and genetics to 
immune variation, but the impact of season on immune cells is largely unknown.
Materials & Methods: FACS was used to examine many (101) immune cell populations, as described in Orru et al., Cell, 2013, in about 3,900 volunteers enrolled in SardiNIA Project. 
Subjects ranged in age from 18-103, and all lived in the Ogliastra region of Sardinia. Absolute cell counts were used for each population, and analysis of variation (ANOVA) was 
performed, considering subject age, sex and season of sampling as covariates.
Results: While age was the major covariate on most traits, season was also found to have an important impact on several circulating cell populations, including monocytes and their 
subsets, myeloid Dendritic cells (mDCs), and Natural Killer T cells (NKT). The impact of season was notable in activated cells of these types, as measured by HLA class II expression or 
lack of L-selectin (CD62L).
Discussion: As the activated cell types come from different hematopoietic lineages, they may demarcate a shared seasonal-activation mechanism. Our analyses also confirmed 
the significant seasonal influence on leukocytes, monocytes and lymphocytes described in the study of Castro-Dopico et al., Nat Comm 2015, and may give insight into the cell 
populations most involved in preparing for seasonal immune threats.
Acknowledgements
This project has received funding from the EU Horizon 2020 research and innovation programme under grant agreement No 633964 - ImmunoAgeing

P.E.05 Reproductive Immunology

P.E.05.01
Immunosuppressive CD71+ erythroid cells in the cord blood of patients who underwent term and preterm labor

Y. Xu1, R. Romero1,2,3, R. Unkel1, D. Miller1, S. S. Hassan4,1, N. Gomez-Lopez4,1; 
1Perinatology Research Branch, NICHD/NIH/DHHS, Detroit, MI, United States, 2University of Michigan, Ann Arbor, MI, United States, 3Michigan State University, East Lansing, MI, United 
States, 4Wayne State University, Detroit, MI, United States.

Objective: Neonatal host defense against infection is maintained by a temporal presence of immunosuppressive CD71+ erythroid cells. We investigated (1) whether there are fewer 
CD71+ erythroid cells in the cord blood of premature newborns than in term newborns, and (2) whether these cord blood CD71+ erythroid cells suppress T-cell activation in vitro.
Methods: Umbilical cord blood were collected from women who delivered: 1) preterm with labor (PTL, n=19), 2) preterm without labor (PTNL, n=11), 3) at term with labor (TL, n=45), 
and 4) at term without labor (TNL, n=21). CD71+ erythroid cells were identified as CD3-CD235a+CD71+ cells by flow cytometry. T-cell activation in vitro assays were performed in cord 
blood mononuclear cells depleted or non-depleted of CD71+ cells from TIL (n=9) and PTL (n=8) cases.
Results: 1) Fewer CD71+ erythroid cells were found in cord blood from women who underwent PTL than from women who delivered PTNL; 2) fewer CD71+ erythroid cells were seen 
in cord blood from women who underwent TL than from women who delivered TNL; 3) no differences were seen in cord blood CD71+ erythroid cells between women who underwent 
PTL and women who delivered TL; 4) CD71+ erythroid cells suppressed unstimulated T cells in TIL but not in PTL cases, and 5) CD71+ erythroid cells efficiently suppressed activated T 
cells in TIL and PTL cases.
Conclusion: Term and preterm labor are characterized by a reduction in the proportion and function of immunosuppressive CD71+ erythroid cells in umbilical cord blood.
Funding: Perinatology Research Branch, NICHD/NIH/DHHS

P.E.05.02
Association between follicular fluid levels of chemokines with implantation potential of the human embryo in natural cycle in vitro fertilization

T. Chaushev1, V. Staykov1, T. Batsalova2, G. Stamenov1, B. Dzhambazov2; 
1Nadezhda Fertility Clinic, Sofia, Bulgaria, 2Plovdiv University, Plovdiv, Bulgaria.

Introduction: Assessment of the embryo quality is a critical moment for successful pregnancy in the assisted reproduction. The embryo selection is based on methods that can provide 
direct or indirect data about the embryo implantation potential. Prediction of the embryo quality based on follicular characteristics attracts the interest of many research groups. The 
aim of this study was to investigate the relationship of chemokines in follicular fluid (FF) and implantation potential of the human embryo in women undergoing natural cycles in vitro 
fertilization.
Materials and Methods: Follicular fluid samples were collected from 96 infertile women with natural cycles undergoing in vitro fertilization and embryo transfer (IVF-ET) in our clinic. 
The chemokine levels of individual follicular fluids were measured using Flow Cytomix (BenderMedSystem, e-Bioscience) and FACS Calibur (Becton Dickinson) or ELISA kits.
Results: Significantly higher levels of MIG (CXCL9) and MIP-1β (CCL4) were detected in the follicular fluids belonging to the group with positive hCG test (pregnant patients) compared 
with those with negative hCG test (non-pregnant patients). These chemokines were positively correlated with the implantation potential of the corresponding embryo. Follicular 
fluid levels of MIP-1α (CCL3) and RANTES (CCL5) were significantly lower in the group of successfully implanted embryos. There were no significant correlations between the other 
investigated chemokines and the embryo implantation potential.
Conclusions: Our results demonstrated that follicular fluid levels of MIP-1α, MIP-1β, MIG and RANTES could be used as predictive biomarkers for embryo quality and its potential of 
implantation.

P.E.05.03
Cytokine gene polymorhisms and endometeriosis in a Hellenic population

I. Strergioudas1, V. Dalavitsou2, A. Gerofotis3, G. Makedos1, I. Prapas1, S. Metallidis3, M. Daniilidis3; 
1Third Obstetrics and Gynaecological Clinic, Aristotle University of Thessaloniki, Hippocration Hospital, Thessaloniki, Greece, 2Immunogenetics Research Laboratory, 1st Department 
of Internal Medicine, Aristotle University of Thessaloniki, AHEPA University Hospital, Thessaloniki, Greece, 3First Department of Internal Medicine, Ahepa University Hospital, Aristotle 
University of Thessaloniki, Thessaloniki, Greece.

Introduction: Cytokines and inflammation factors are considered to be major factors contributing to the development of endometriosis. Aim of our study was to investigate the 
relationship between selected Th1 and Th2 type cytokine gene polymorphisms and endometriosis in women of Hellenic Nationality.
Materials and Methods: A total of 150 women were studied: 60 diagnosed with endometriosis (group A) and 90 healthy women (group B).Cytokine genotyping was performed by PCR-
SSP (Dynal,USA) method for IL-2, IFN-γ, IL-4, IL-10, IL-12, TNF-a and TGF.
Results: A significant negative association between the presence of TT (high producer) IL-4 (-1098 T>G) genotype (30% in group A and 75.6% in group B, p=0,0001, x2=42,42) and TC 
(high) TGF-β1 (cοdοn 10, C>T) genotype (21,6% in A and 41,1% in group B, p=0.0041, x2=10,98). In contrast, a significant positive association was recorded between CC (Low) TGF-β1 
(codon 10, C>T) genotype (45,0% in group A and 21,1% in group B, x2=10,98p=0,0041) as well as for the presence of GC (inter-m) TGF-β1 (codon 25 G>C) genotype (35,0% in group 
A and 13,3% in group B, x2=9,848, p=0,0017). Gene polymorphisms of IL-2 (-330 T>G), TNF-a (-1031 T/C), IFN-γ (+874 A>T) and IL-12 (-1188 A>C) presented with non considerable 
differences in the two groups.
Conclusion: The findings confirm the concept that endometriosis is a T-helper type 1 process, suggesting that women high producer genotype of Th2 type cytokine, such as IL-4 (-1098 
TT) and TGF-β1 (codon 10, TC), have a minor relative risk to present the disease

P.E.05.04
Functional impairment of CMV-reactive cellular immunity during pregnancy

E. Reuschel1, S. Barabas2, H. Bendfeldt2, L. Deml2, K. Böckl2, B. Seelbach-Göbel1; 
1Department of Obstetrics and Gynecology, University of Regensburg, Hospital of the Barmherzige Brueder, Clinic St. Hedwig, Regensburg, Germany, 2Lophius Biosciences GmbH, 
Regensburg, Germany.

Cytomegalovirus (CMV) infection is the most common congenital infectious complication in the developed world. Mother-to child transmission (MTCT) can cause severe disability 
of the child. Intact CMV-specific cell-mediated immunity (CMI) has been shown to prevent uncontrolled replication of the virus in healthy individuals. In this study we determined 
whether CMV-specific CMI is impaired in pregnant women, thus increasing the overall risk for active CMV replication and transmission.
CMV-specific CMI in peripheral blood samples in a cohort of 61 pregnant women in the three trimenons of their pregnancy has been determined using the T-Track® CMV Kit(Lophius 
Biosciences GmbH). Additionally CMV- IgG and IgM titers in serum of these patients were examined.
CMV-specific CMI was detected in 70 % of CMV-seropositive pregnant women in which the pp65-specific CMI was remarkably higher than the number of IE-1-reactive cells (median 
number of spot forming cells/2000 PBMC: 35 and 7, respectively). Also 4 % of CMV-seronegative women showed a CMV-specific CMI directed against IE-1. The overall number of CMV-
reactive cells in pregnant women was significantly lower compared to a matched non-pregnant control group (p= <0.001). 
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There were no significant differences in CMV-specific CMI between the three trimesters of pregnancy.
CMV-specific CMI is impaired in pregnant women possibly accounting for a higher risk for CMV replication and transmission during pregnancy. Prolongation of the study will give more 
insight whether assessing the CMV-specific CMI in pregnant women may help to identify those at high risk for CMV replication to monitor them more closely and thereby prevent 
transmission.

P.E.05.05
Association of IL-17A and IL-17 F gene polymorphisms with recurrent pregnancy loss in Iranian women

S. Najafi1, H. Hadinedoushan2, G. Eslami2; 
1Tehran University of Medical Sciences, Tehran, Iran, Islamic Republic of, 2Yazd University of Medical Sciences, Yazd, Iran, Islamic Republic of.

Purpose: Recurrent pregnancy loss (RPL) is defined as the occurrence of two or more miscarriages before the 20th week of pregnancy. T helper17 cells are a novel subset of T cells, 
which secrete IL (Interleukin)-17 and are known to be involved in inflammation, autoimmunity and rejection of nonself tissues. Herein, we studied the association between IL-17A 
rs2275913 and IL-17F rs763780 gene polymorphisms with RPL in Iranian women.
Methods: A case-controlled study was performed on two groups consisting of 85 healthy women with at least one delivery and 85 women with the history of two or more RPLs.
The frequency of IL-17A rs2275913 and IL-17 F rs763780 polymorphisms were determined by PCR-RFLP.
Results: In the RPL group, the genotypes frequencies of rs2275913 polymorphism were GG (8.2 %), AG (30.6 %), and AA (61.2 %) and in the control group, were GG (3.5 %), AG (42.4 
%) and AA (54.1 %). Statistical analysis showed no significant difference between the genotypes of AA, AG and GG in the two groups (p=0.1). The genotypes frequencies of rs763780 
polymorphism were TT (43.5 %), TC (49.4 %) and CC (7.1 %) in the RPL group; whereas the frequencies were
TT (25.9 %), TC (70.6 %) and CC (3.5 %) in the control group. Statistical analysis revealed a significant difference in the TT, TC, and CC genotypes frequencies between the case and the 
control groups (p=0.01).
Conclusions: Our findings indicate that IL-17F polymorphism, rs763780, might be associated with a high risk of RPL in Iranian women.

P.E.05.06
Immunostimulation of placental cells by Fcγ fragments: potential replacement of IVIg therapy in recurrent abortions

E. Drougkas, C. Dimitropoulos, I. Athanassakis Irene; 
Department of Biology, University of Crete, Heraklion, Greece.

Introduction: Recurrent miscarriages define three or more consecutive pregnancy failures until the 10-12th week of gestation in the absence of any pathologic, anatomical or genetic 
cause. The intravenous IgG (IVIg) treatment has been shown to increase maternal immunostimulation and protect the fetus, yet the exact mechanism of action remains unknown. 
Since trophoblasts express Fc receptors (FcγR), the present work was based on the hypothesis that the Fc portion of IgG is responsible for the stimulatory effect of IVIg.
Materials and Methods: Fcγ was generated either biochemically through trypsinolysis of IgG isolated from mouse serum using magnetic bead isolation immunoaffinity techniques 
or constructed using recombinant His-Tag CH2-hinge region fragments of IgG2a and IgG2b. Purity and specificity of Fcγ fragments were evaluated using SDS-PAGE and ELISA 
techniques respectively. The effect of Fcγ fragments on placental and spleen cell proliferation and cytokine production was studied using 3H-thymidine uptake and ELISA techniques 
respectively.
Results: Limited trypsinolysis of IgG resulted in a 70kDa fragment, which increased proliferation of spleen macrophages and 12th day of gestation placental cells. The Fcγ fragment 
was also shown to induce significant production of IL-3, IL-15 and GM-CSF from placental cells, which are known to protect fetus during pregnancy. Similarly to chemically-generated 
Fcγ fragment, recombinant CH2-Hinge regions of IgG2a and IgG2b were shown to increase proliferation of trophoblasts and splenocytes and cytokine production from placental cells.
Conclusion: Purified or recombinant Fcγ fragments exert an immunostimulatory effect to placental cells, providing thus a promising approach to recurrent abortion treatment 
replacing IVIg therapy.

P.E.05.07
Peripheral blood microparticles` influence on THP-1 molecules` expression in case of healthy pregnancy and preeclampsia

V. A. Mikhaylova, O. M. Ovchinnikova, S. A. Selkov, D. I. Sokolov; 
FSBSI The Research Institute of Obstetrics, Gynecology and Reproductology named after D.O.Ott, Saint-Petersburg, Russian Federation.

Introduction: Healthy pregnancy associates with monocytes migration from peripheral blood to decidua where they differentiate into decidual macrophages with tolegenic capacities. 
Preeclampsia associates with failure of decidual macrophages to perform their tolerogenic influence. Monocytes’ migration is determined by monocytes’ chemokine receptors and 
adhesion molecules. In peripheral blood there are membrane microparticles which are thought to regulate cells’ phenotype and functions. The aim was to evaluate the influence of 
microparticles from peripheral blood plasma of non-pregnant and pregnant women (healthy and preeclamptic) on monocytic THP-1 cells surface molecules expression.
Materials and Methods: 20 non-pregnant women, 20 healthy pregnant women and 20 pregnant women with preeclampsia were enrolled. Methods of cells cultivation and flow 
cytometry (BDFACSCantoII) were used.
Results: Microparticles of non-pregnant women decreased THP-1 expression of CD18,CD11b,CD49d, CD54, CD181 and increased THP-1 expression of CD11c,CD31,CD47, VEGF-R2. 
Microparticles of healthy pregnant women decreased THP-1 expression of CD11a,CD29, CD181 and increased THP-1 expression of integrin-beta7 and CD54. Microparticles of women 
with preeclampsia decreased THP-1 expression of CD18 and CD181 and increased THP-1 expression of CD182. Microparticles of healthy pregnant women inhibited CD181 expression 
and stimulated CD18 and CD54 expression of THP-1 cells in a greater degree than microparticles of non-pregnant women. Microparticles of women with preeclampsia inhibited 
expression of CD18 and CD54 and stimulated expression of CD181 by THP-1 cells in a greater degree than microparticles of healthy pregnant women.
Conclusion: Microparticles from peripheral blood plasma of pregnant healthy and preeclamptic women influence the expression of THP-1 surface molecules in different manner.

P.E.05.08
A Study of Natural Autoantibodies in Ectopic Pregnancy (Preliminary results)

T. G. Konstantinidis1,2, T. Christina1, E. Kontomanolis3, M. Aslanidou1, T. Gkioka1, G. Romanidou4,2, A. Tsirogianni5, G. Kampouromiti1, P. Tsikouras3; 
1Biopathology Laboratory, University General Hospital of Alexandroupolis, Alexandroupolis, Greece, 2MRB Center, Drama Greece, Drama, Greece, 3Department of Obstetrics and 
Gynecology, Democritus University of Thrace, Alexandroupolis, Greece, Alexandroupolis, Greece, 4Nephrology Department, Nephrology Department, Democritus University of Thrace, 
Alexandroupolis, Greece, Alexandroupolis, Greece, 5Immunology-Histocompatibility Department. Evangelismos General Hospital of Athens, Athens, Greece.

Aim: Pregnancy in which the embryo becomes implanted outside the uterus is defined as ectopic pregnancy (EP). EP accounts for approximately 1.5-2% of all pregnancies and for 
4-10% of pregnancy-related death.
The aim of present study was to investigate the association between the natural autoantibodies (NA) and presence of EP.
Material and Methods: 10 women with diagnostic EP aged 38±4yrs old and 15 age matched normal pregnancy as controls were included in the present study. Specific serum immune 
reactivity (IR) and content of twelve NA against choriogonadotropin, ds-DNA, β2-Glycoprotein I, collagen-II, RhF, insulin, thyroglobulin, S100, Spr-06, ANCA, and KiM-05) were 
measured by ELI-P-Complex Kit (Immunculus, Russia).
Results: The mean IR was higher in EP compared to healthy pregnancy in a statistical significant manner (40% and 8% respectively, p <0.001). EP presented a significantly higher level 
of NA against collagen type II and Insulin in comparison to controls (30% vs 8%, 22% vs 9% respectively, p<0.05). The level of anti-ds-DNA aAbs was inversely associated with EP (p 
<0.05).
Conclusion: Previous studies demonstrated that adverse outcomes of pregnancy are associated with the presence of autoantibodies. In the present study, we focused on the analysis 
of NA in the search for new immune biomarkers for EP. Our results suggest that elevation of anti-Collagen Abs may give a new hint for an immune mechanism which is involved in the 
pathophysiology of EP. We are continuing the study because further investigations are needed to confirm these observations in a greater number of EP patients.

P.E.05.10
Influence of soluble factors derived from placenta on phenotype of THP-1 cells cultured on Matrigel

T. Lvova; 
The D.O.Ott Research Institute of Obstetrics and Gynecology, Saint-Petersburg, Russian Federation.

Introduction: Decidual and placental macrophages play an important role in physiological formation of placenta and its adequate development. Pre-eclampsia is characterized by a 
disturbance of the functional state of macrophages. The aim of the research was investigation of influence of soluble factors derived from placentas of healthy pregnant women on 
9-11 weeks of gestation (n=20, group 1), healthy pregnant women on 38-39 weeks of gestation (n=20, group 2) and pregnant women with preeclampsia (n=20, group 3) on expression 
of surface markers of THP-1 cells cultured on Matrigel.
Materials and Methods: THP-1 cells were cultured in Matrigel-coated 24-well plates (BD, USA) at a density of 1 × 106 cells per well overnight for attachment of cells to the matrix 
components. Then, 500 μl culture medium were removed from each well and 400 μl of placental tissue supernatants were added. 24 hours later THP-1 cells were incubated with FcR 
blocking reagent (MACS, Germany) and treated with monoclonal antibodies against CD11a, CD11b, CD11c, CD18, CD29, CD49d, CD14, CD54, CD95, TRAIL, VEGFR-1 (BD, USA).
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Results: Secretory products from group 1 placentas enhanced expression of CD14, CD95 and CD54 on THP-1 cells and decrease expression of CD49d on THP-1 cells compared to the 
group 2. There were no differences between group 2 and group 3 in the expression of studied molecules on THP-1 cells.
Conclusions: Obtained data may reflect the influence of factors secreted by the placentas of studied groups of women on macrophages in vivo. Work is sustained by grants SP-
3492.2013.4 and RFFI №13-04-00304А.

P.E.05.11
Immunomodulatory treatment with low-dose prednisone in women with spontaneous recurrent miscarriage

J. Carbone, M. Arraya, O. Gonzalez, J. Navarro, J. Gil, E. Fernandez-Cruz; 
Hospital General Universitario Gregorio Marañon, Madrid, Spain.

Peripheral blood natural killer (NK) cell levels >12% have been described as a risk factor of spontaneous recurrent miscarriage. We evaluated the outcome in terms of live-birth rate 
in the next pregnancy after detection of NK cell counts (CD3-CD16/CD56+) >12% in women with spontaneous recurrent miscarriage after treatment with low-dose prednisone. 
Design: Retrospective case control study. Setting: Tertiary care university hospital. Patients: Thirteen women with a history of at least 2 consecutive pregnancy losses. Intervention: 
Immunomodulation with prednisone 10 mg/day starting at the time of biochemical confirmation of pregnancy by rising hCG titers, and continuing in the first trimester. Main 
Outcome: Live-birth rate in the next pregnancy. Data were matched with 19 women with NK cell count >12% that were not treated during the next pregnancy at the same center 
(historic controls). Results: There was no significant difference in baseline and immunological parameters between the patients and controls (NK cell counts 19±5 vs 18±4, respectively, 
p=0.42). Twelve prednisone treated patients (92.3%) achieved a live birth after the first immunomodulation while 11 controls (57.8%) achieved a successful pregnancy and delivery 
(Chi-square, p=0.033). One treated patient developed a fetal death at 27 weeks. Two controls terminated in fetal death in utero. Among controls, NK cell counts were similar in 
patients with successful pregnancies and in women who developed pregnancy losses. Limitations: Retrospective design and small sample. Immunomodulation with prednisone is a 
promising treatment for recurrent pregnancy loss associated with the immunological risk factor NK>12%, but randomized placebo-controlled trials are needed.

P.E.05.12
Immunology of human reproduction

B. Onderova; 
MEDIREX, a.s., Bratislava, Slovakia.

Immunology is one of the most rapidly growing fields in the last few years and its knowledge goes beyond purely theoretical science, which also affects the practical medicine. Its 
spider web significantly interferes also in the issue of human reproduction, and thus today´s immunology is no longer linked only to infectious diseases. For many years, scientists 
were facing the question of why the healthy mother´s organism doesn´t reject the embryo, which represents an immunologically foreign tissue for her. Therefore, in the 50s of the last 
century, prof. Peter Medawar and his team studied the immune tolerance in the mother-fetus system, which brought him later a Nobel Prize. He is also considered to be the founder 
of the reproductive immunology field. With the increasing number of knowledge in this field, reproductive immunology has become more popular. All the more, that developed 
countries, including Slovak Republic, are suffering from the trend of growth in the number of infertile couples. Diagnostics of infertility is crucial, since the treatment is, according 
to the literature, successful in 50-60% of couples. Many causes of infertility in women and men depend mainly on the development of investigative methods in gynaecology, 
endocrinology, immunology, andrology, sexuology, urology, genetics, psychology and others, and then also on a continuous study and deepening of our knowledge in the field of 
human reproduction. There is a large number of investigative techniques and procedures within the reproductive immunology, of which we carry out the most popular and most 
recommended at our department.

P.E.05.13
Fetal innate immunity: the embryonic response to direct MVM viral infection in utero

I. Rostovsky, C. Davis; 
Ben-Gurion University of the Negev, Beer Sheva, Israel.

We present here a study of embryonic innate immune response to the autonomous parvovirus, MVM. Fetal response to viral infection is relatively understudied in mammals. The usual 
approach has involved transplacental infection via the dam. We developed a better model - direct inoculation of the mouse embryo in utero. This enables us to infect only the embryo 
by microinjecting virus directly into the embryonic circulation. In the adult, MVM causes limited and asymptomatic infection with no apparent innate immune response. In contrast, in 
the mid-gestational mouse embryo, it causes widespread, productive infection.
Following MVM infection in utero, we tested different branches of the embryonic innate immune system. Transcription of IFNβ, IFNγ and pro-inflammatory cytokines, IL1β and TNFα, 
was significantly upregulated. Consistent with activated IFN pathways, increased levels of downstream antiviral effector molecules PKR and phosphorylated STAT2 were observed. 
Finally, we showed that there was an immune cell response to the infection. Infected embryonic tissues showed an increased density of mature leukocytes compared to the same 
tissues in uninfected embryos. The responses we observed were largely restricted to the infected embryos. Uninfected littermates routinely exhibited small increases in innate 
immune components that rarely reached statistical significance. All placentae, both from infected and uninfected embryos showed mild induction of innate immune elements.
We conclude that the mid-gestation mouse embryonic innate immune system is functional and capable of mounting a strong pro-inflammatory response.

P.E.05.14
Treg/Th17 balance in murine embryo implantation and pregnancy

B. Polese1, V. Gridelet1, E. Araklioti1, C. Legrand1, C. Munaut1, N. Lédée2, H. Martens1, S. Perrier d’Hauterive1, V. Geenen1; 
1University of Liège, Liège, Belgium, 2University Paris Diderot, Paris, France.

Introduction : Pregnancy implies recognition and tolerance of a fetal ‘semi-allograft’ by the maternal immune system, a complex process tightly regulated by the immune and 
endocrine systems. This project focuses on two important types of CD4+ T cells, regulatory T (Treg) cells and T-helper 17 (Th17) cells and aims to a better understanding of the role 
played by their equilibrium during embryo implantation and pregnancy.
Materials and Methods: For the second part (during pregnancy), an abortion-prone murine model was used. Pregnant females were killed at different days of pregnancy. Uteri, 
thymus and lymph nodes of those mice were taken. Treg and Th17 cell frequencies were first measured by FACS analyses. Quantification of expression of Treg/Th17 specific factors was 
performed by RT-qPCR.
Results: RT-qPCR study revealed that some Treg and Th17 factors were modified across the cycle. We observed also a variation of Treg/Th17 cell proportions and factors expressions 
across pregnancy. We did not find any significant variation of Treg and Th17 cells between abortive and control matings at day 1.5, 4.5 or 6.5. We observed a significant increase of IL-
17a expression between abortive and control mice at later stages of pregnancy (day 12.5).
Conclusions: Variation of Treg and Th17 factors during estrous cycle and pregnancy seems to imply a hormonal regulation of those cells. Uterine Th17 cells are not implicated in the 
early stages of murine spontaneous abortion but later during pregnancy. IL-17 injections/inhibition will be performed in order to study IL-17 impact on abortion.

P.E.05.15
Fetal innate immunity: mid-trimester response to direct LPS challenge in utero

N. Cohen, I. Rostovsky, C. Davis; 
Ben-Gurion University of the Negev, Beer Sheva, Israel.

We present here a study of the embryonic innate immune response to lipopolysaccharide (LPS). Previous studies have usually characterized fetal response following maternal 
challenge. In murine systems, these data have suggested that the embryo is relatively insensitive to LPS. Here we use direct injection of LPS into the mid-trimester fetal mouse 
circulatory system as a model.
In wildtype 13.5 days post-conception mouse embryos, the LD50 dose was 1ng LPS. RT qPCR assays showed significant elevation of embryonic IL1β (50-fold) TNFα (20-fold), and 
IL10 (6-fold). Dam and embryonic LPS sensitivities were separated genetically using a TLR4-null mutant mouse strain. We showed that embryonic lethality and cytokine responses 
following LPS challenge were both due to sensitivity of the fetal innate immune system only. Placentae of injected embryos only exhibited statistically significant elevation in TNFα, 
IL-1β and IL-10 transcript levels; however, the levels of induction were much lower than those observed in the injected embryos themselves. Genetic separation of maternal and fetal 
responsiveness demonstrated that the placental response was due to embryonic tissues only. The progression of symptoms exhibited by embryos injected with a lethal dose of LPS 
was consistent with death, as in the adult, by lethal toxic shock, however at a dose almost 1000-fold lower.
We conclude that the mid-gestation mouse embryonic innate immune system is functional and capable of mounting a strong pro-inflammatory response.
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