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ORAL PRESENTATIONS 
 
 

Plenary Lectures 
 
PL1.01 
Mitochondrial transport by microtubule acetylation is essential 
to NLRP3-inflammasome activation 

S. Akira, T. Misawa, T. Saitoh;  
WPI Immunology Frontier Research Center, Osaka University, Suita 
Osaka, Japan. 

Detection of pathogen components and subsequent induction of 
innate immune responses, such as the production of inflammatory 
cytokines and type I interferon (IFN), is mediated by pattern-
recognition receptor (PRR) that include Toll-like receptor (TLR), RIG-
I-like receptors (RLR), C-type lectin receptor, NOD-like receptor and 
intracellular sensor for DNA (AIM2, DAI, IFI16 and DDX41). In 
addition to infectious insults, endogenous damage-associated 
molecular pattern molecules (DAMPs) also activate these receptors, 
resulting in sterile inflammation. In response to Nigericin, 
monosodium urate, or silica particles, NLRP3 forms the 
inflammasome with its adaptor protein ASC and mediates innate 
immune responses. Chemical compound screening revealed that 
tubulin polymerization inhibitors including colchicine specifically 
suppress NLRP3-inflammasome activation. NLRP3-inflammasome 
inducers cause aberrant mitochondrial homeostasis to reduce the 
NAD

+
 level, which in turn inactivates the NAD

+
-dependent Ŭ-tubulin 

deacetylase Sirtuin 2 (SIRT2), resulting in accumulation of acetylated 
Ŭ-tubulin. Accumulated acetylated Ŭ-tubulin mediates ASC-NLRP3 
contact to promote NLRP3-inflammasome activation. These findings 
indicate that, in addition to direct activation of NLRP3, the creation of 
optimal sites for signal transduction by microtubules is required for 
entire activation of the NLRP3-inflammasome. 
 
 
 
 
PL.3.01 
On Immunity in, Biomarkers for, and Vaccines against 
Tuberculosis 

S. H. E. Kaufmann;  
Max Planck Institute for Infection Biology, Berlin, Germany. 

Tuberculosis (TB) is a health threat of global dimension. TB is also a 
highly interesting 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 Mycobacterium tuberculosis, of whom 90% remain 
latently infected under control of a balanced immune response. In 
10% of infected individuals TB emerges due to dysbalanced 
immunity. T lymphocytes are central regulators of protection and 
pathology and mononuclear phagocytes serve both as effectors 
against and as habitat for the pathogen. Interactions focus on 
granulomas which as solid granulomas contain the pathogen, and as 
necrotic/caseous granulomas promote disease and dissemination. (I) 
Immune mechanisms which control inflammation in TB will be 
discussed including sensing of pathogen patterns and the role of 
regulatory cytokines, chemokines and micro-RNA. (II) The current 
vaccine BCG prevents disseminated childhood TB but fails to protect 
against pulmonary TB. We have genetically modified BCG to improve 
its protective efficacy. This vaccine is currently undergoing chemical 
testing with promising results. (III) 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 disease. Such biomarkers not only 
provide the basis for novel intervention measures but also shed light 
on mechanisms underlying protection/pathology. Reciprocity between 
basic and translational research will provide new avenues in TB 
research. 
 
 
 
 

PL.4.01 
Interactions between the cellular and the humoral arm of innate 
immunity 

A. Mantovani;  
Istituto Clinico Humanitas, University of Milano, Rozzano, Italy. 

Innate immunity consists of a cellular and a humoral arm. The role of 
negative regulators, including TIR8 (a member of the IL-1 receptor 
family) and D6 (a decoy and scavenger chemokine receptor) will be 
discussed. We have used the long pentraxin PTX3 as a paradigm for 
the humoral arm of innate immunity and its interplay with cells. PTX3 
is a multifunctional soluble pattern recognition receptor characterized 
by a C-terminal domain highly homologous to C-reactive protein and 
serum amyloid P component, associated to a N-terminal domain 
unrelated to other known proteins. PTX3 is produced upon stimulation 
with proinflammatory cytokines and Toll-like receptor engagement by 
different cell types, including endothelial cells, 
monocytes/macrophages, dendritic cells, fibroblasts and epithelial 
cells. The molecule binds with high affinity complement component, 
microbial moieties, growth factors and apoptotic cells. PTX3 plays 
non-redundant functions including innate immunity against selected 
microorganisms to regulation of inflammation. In addition PTX3 has a 
regulatory function. PTX3 serves as a paradigm for the interplay 
between the cellular and the humoral arm of innate immunity. 
Bottazzi B, et al. An Integrated View of Humoral Innate Immunity: 
Pentraxins as a Paradigm. Annu Rev Immunol. 2010, 28:157-83. 
Deban L, et al. Regulation of leukocyte recruitment by the long 
pentraxin PTX3. Nat Immunol. 2010, 11:328-34. 
Sica A, Mantovani A. Macrophage plasticity and polarization: in vivo 
veritas. J Clin Invest. 2012, 122:787-95. 
 
 
 
 
PL.6.01 
Dissecting the antibody response to pathogens and self 
antigens 

A. Lanzavecchia
1,2

;  
1
Institute for Research in Biomedicine, Bellinzona, Switzerland, 

2
Institute of Microbiology, ETH Zurich, Zurich, Switzerland. 

Memory B lymphocytes and long lived plasma cells represent a 
repository of the antigenic experience of an individual. By analyzing 
the specificity and function of these cells we can gain insights into the 
human immune response to pathogens and vaccines, identify 
correlates of protection, and isolate neutralizing antibodies and 
protective T cells. To interrogate human memory B cell and plasma 
cell repertoires we developed two culture-based high-throughput 
methods that are used to isolate, with high efficiency, human 
monoclonal antibodies of distinctive specificities. Unusually potent 
neutralizing antibodies against human cytomegalovirus were isolated 
from infected donors and used to identify the viral ligands and to 
design an experimental vaccine. We also isolated antibodies of 
exceptional breadth, such as a pan-influenza A neutralizing antibody 
and an antibody that neutralizes both respiratory syncytial virus and 
metapneumovirus. By targeting conserved structures, these broadly 
neutralizing antibodies are less prone to select escape mutants and 
are therefore promising candidates for prophylaxis and therapy of 
infections as well as tools for the design of improved subunit 
vaccines. We also isolated and characterized autoantibodies from 
patients with pemphigus, pulmonary alveolar proteinosis and other 
autoimmune diseases. By reverting the antibodies to the germline we 
investigate the role of somatic mutations in the generation of broadly 
neutralizing antibodies and autoantibodies. 
 
 
 
PL.8.01 
The Inflammasome in Health and Disease 

R. A. Flavell
1,2

;  
1
Howard Hughes Medical Institute, Yale University School of 

Medicine, New Haven, CT, United States, 
2
Department of 

Immunobiology, Yale University School of Medicine, New Haven, CT, 
United States. 

Dysregulation of the immune system and host-microbiota interaction 
has been associated with the development of metabolic diseases 
such as obesity and diabetes. Recent studies in our lab have 
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elucidated the important function of inflammasomes as steady-state 
sensors and regulators of the gut microbiota. Mice with disrupted 
inflammasome pathway have been shown to develop a colitogenic 
microbial community, which resulted in exacerbation of chemical-
induced colitis and diet-induced steatohepatitis. As increasing 
evidence has demonstrated the profound effect of intestinal 
microbiome on host metabolism, the goal of this study was to 
examine the role of inflammasome-regulated microbiota in the 
pathogenesis of obesity and associated metabolic disorders. Notably, 
we found that mice lacking the inflammasome adaptor ASC 
developed increased adiposity and impaired glucose tolerance on 
regular chow. When fed with a high fat diet (HFD), mice lacking ASC, 
NLRP6, caspase-1 or IL-18 all manifested exacerbated obesity, 
adiposity and insulin resistance. 16S-rRNA based metagenomic 
analysis demonstrated an altered fecal microbial composition in HFD-
fed ASC KO mice. Cross-fostering to WT mothers and antibiotic 
treatment diminished the aberrant microbiota in ASC KO mice and 
abrogated their metabolic phenotype. Together, these data suggest 
that the inflammasomes play a critical role in regulating energy 
metabolism via modulation of the gut microbiome. 
 
 
 
 
PL.9.01 
Cancer Immunoediting: From basic mechanisms to novel 
immunotherapies 

R. D. Schreiber;  
Washington University, St Louis, MO, United States. 

Cancer Immunoediting is the process by which the immune system 
controls and shapes cancer. We originally envisaged and 
subsequently showed that, in its most complex form, cancer 
immunoediting occurs in three phases: Elimination (i.e., cancer 
immunosurveillanceðthe host-protective phase of the process); 
Equilibrium (i.e., immune mediated tumor dormancyðthe phase in 
which tumor cells that survive elimination are subjected to 
immunologic growth control and undergo editing); and Escape (i.e., 
the phase where immunologically sculpted or immunoselected tumors 
with either reduced immunogenicity or enhanced immunosuppressive 
capacity emerge to become clinically apparent, progressively growing 
tumors). Strong experimental data supporting each phase of the 
process have been obtained using mouse models of cancer and 
compelling clinical data have revealed that a similar process also 
occurs in humans. Our efforts now focus on elucidating the molecular 
and cellular mechanisms that underlie each phase of cancer 
immunoediting and in identifying the critical checkpoints that regulate 
progression from one phase of the process to the next. This focus led 
to development of a novel method of cancer exome sequencing and 
its use in defining mutational tumor antigens as key targets for 
adaptive immunity in nascent developing unedited cancers. 
Furthermore, we showed that immunoselection is a major 
immunoediting mechanism. We are now applying this approach to 
identifying mutational antigens in clinically apparent, edited tumors 
that can be used as targets for different forms of cancer 
immunotherapy including checkpoint blockade therapy. Our long-term 
goal is to develop rapid, safe, specific and effective personalized 
cancer immunotherapies. 
 
 
 
 

Perspectives in immunology 
 
PS1.01 
On Understanding Immunity or what Immunology is all about 

R. Zinkernagel;  
University of Zurich, Zurich, Switzerland. 

1) Definition of specificity; by phenolic haptens or by protective 
antigenic sites against infections? 2) Importance of antigen as the 
(major, only?) regulator of immunity. 3) Protective immunity by 
vaccines against the classical acute childhood infections (e.g. 
measles), against chronic persistent infections (e.g. TB, leprosy, HIV 
or malaria)? 4) How is there no reactivity against extralymphatic intact 
organs and self-antigens, except when these are brought into 
secondary lymphatic organs in sufficient amounts and for sufficient 
time periods? 5) Are there important effector T cell class differences 

induced by phagocytosed antigens? And is crosspresentation > 10
6
 

fold less efficient than direct presentation? 6) Affinity maturation of 
antibodies against poorly or noncytolytic infections is slow, and 
against infectious agents that cause cell death too slow, and therefore 
irrelevant ófor memoryô. 7) So called immunological memory is an 
experimental artefact. It is the pre-existent level of protective 
(neutralizing) antibodies (or the number of pre-activated T cells) that 
determine protection. Re-stimulation of so called memory B- or T cells 
takes 2 - 5 days and therefore is generally too slow for efficient 
protection. 
The discussed parameters and limitations of the immune system, and 
of its function, show that we cannot do better immunologically than 
co-evolution if we use the same tools as evolution has been using. 
But we certainly can do better if we use new tools not used by 
evolution such as antibiotics, antivirals or pharmacologically active 
small molecules. 
 
 
 
 
PS.2.01 
Primary T cell immunodeficiency and immunopathology 

A. Fischer;  
INSERM U768 & Unité dôImmunologie Hématologie Pédiatrique, 
Hôpital Necker-Enfants Malades, Université Paris Descartes; Imagine 
Institute, Paris, France. 

Modern tools in genomics have made easier the identification of 
monogenic inherited diseases that include a number of T cell 
immunodeficiencies. Their study continues to provide a flurry of 
informations on T cell biology and mechanisms underlying 
immunopathological findings frequently observed in T cell ID such as 
inflammation and auto immunity. Therefore, T cell PIDs may serve as 
models to capture pathophysiology of more common 
immunopathological disorders. Examples will be presented and 
discussed. 
 
 
 
 
PS.3.01 
Beyond anti-TNF Therapy for Rheumatoid Arthritis: Can we get 
close to a cure? 

M. Feldmann, R. Williams, F. Brennan, P. Taylor, C. Monaco;  
Kennedy Institute of Rheumatology, Nuffield Department of 
Orthopaedics, Rheumatology and Musculoskeletal Sciences, 
University of Oxford, London, United Kingdom. 

The treatment of rheumatoid arthritis has progressed in recent years, 
with the incorporation of low dose methotrexate and óbiologicalsô into 
routine treatment of disease. Of the biologicals, the TNF inhibitors, 
both monoclonal antibody and monoclonal antibody-like TNF receptor 
Ig fusion protein have been the most successful. While treatment is 
beneficial in the majority of patients, the exact percentage depending 
on the stage of disease, this therapy does not yield a cure; but 
approximately a 50% benefit. Our challenge is thus to learn how to 
get closer to a cure. We and others have been working on a number 
of approaches. Our approaches include analysing the cytokine 
abnormalities in non-responder patients, analysing the inhibitory 
pathways which are not functioning effectively in RA patients, and 
selectively interfering with the source of the antigen, the citrullination 
pathway. In case these approaches fail to develop the necessary 
solutions, we are also working on an empirical approach, using 
CyToF (mass spectrometry linked to flow cytometry) to evaluate 
which signalling pathways are upregulated in active disease patients 
compared to inactive RA, or non-responders compared to 
responders. 
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PS.4.01 
T cell receptors, their specificity and role in selection 

P. Marrack
1,2

, J. White
2
, E. Kushnir

2
, D. Becker

2
, H. Krovi

3
, J. Scott 

Browne
4
, R. Bedel

2
, L. Gapin

2
, J. Kappler

2
, J. Kappler

2
;  

1
CO, United States, 

2
National Jewish Health, Denver, CO, United 

States, 
3
University of Colorado, Denver, Denver, CO, United States, 

4
La Jolla Institute of Allergy and Immunology, La Jolla, CA, United 

States. 

More than thirty years ago others discovered the phenomenon of 
positive selection in the thymus. During this event, thymocytes are 
selected to mature only if their receptors react with low affinity with 
the MHC + peptide combinations on thymus cortical epithelial cells. 
One consequence of positive selection is the fact that mature T cells 
are much more likely to react with any given foreign peptide bound to 
an allele of MHC that they encountered in the thymus (self restriction) 
than with peptides bound to foreign MHC. In the studies to be 
presented here we examined the structural basis for the bias for self 
restriction. Our results show that the phenomenon is governed by the 
variable regions and also by the CDR3, somatically created, regions 
of the T cell receptors on T cells. 
The latter finding is unexpected because T cell receptor CDR3 
regions are usually thought to react with the peptide bound to MHC, 
rather than the MHC itself. If the peptide is the basis for the MHC 
allele specificity of positive selection it is a mystery how the self 
peptides that drive positive selection can reproducibly resemble, in 
their amino acids that contact the T cell receptor, foreign peptides. 
The mysteryand its possible resolutions will be discussed.  
 
 
 
 
PS.5.01 
Macrophage Receptors and Immune Activation 

S. Gordon;  
University of Oxford, Oxford, United Kingdom. 

Monocyte/macrophages represent a family of specialised phagocytes 
present in lympho-haemopoietic and other tissues.I shall present an 
account of their origin, distribution and activation, emphasising tissue 
macrophage microheterogeneity in situ and plasticity. Recent 
microarray and proteomic analysis has established gene expression 
signatures which underlie their known properties, and point to novel 
functions. This will be illustrated by studies in human and mouse, with 
special reference to alternative activation of macrophages by Th2 
cytokines. The talk will emphasise the role of non-opsonic plasma 
membrane receptors implicated in innate and adaptive immunity. 
The Th2 cytokines IL-4, IL-13 and their receptors initiate a distinct 
alternative activation phenotype in macrophages. We have identified 
biomarkers such as transglutaminase 2 as conserved indicators of 
alternative activation in human as well as mouse macrophages in 
vitro. The expression of such markers has been validated in human 
and mouse asthma models and suggests heterogeneity in monocyte 
as well as tissue macrophage populations. 
 
 
 
 
PS.7.01 
IL-6: New era comes for the treatment of inflammatory 
autoimmune diseases 

T. Kishimoto;  
Immunology Frontier Research Center, Osaka University, Suita City, 
Japan. 

IL-6 was originally identified as a T cell-derived cytokine, which 
induces antibody production in B cells. A series of subsequent studies 
have revealed that IL-6 has a pleiotropic activity in various tissues 
and cells and its deregulated expression is responsible for several 
chronic inflammations and hemopoietic malignancies. Humanized 
antibody against 80kd IL-6R (Tocilizumab) has shown significant 
therapeutic effect in RA, JIA, Castlemanôs diseases, several other 
autoimmune inflammatory diseases, such as progressive sclerosis, 
reactive arthritis, polymyalgia rheumatica, adult stillôs desease and 
uveoretinitis. Cytokine storm induced by hyperactivation of T cells has 
been shown to be controlled by Tocilizumab. Recently, TH17 is 
shown to be responsible for the pathogenesis of autoimmune 
diseases and IL-6 together with TGF-ɓ are essential for the induction 

of TH17. We identified a new transcription factor required for Th-17 
cell induction, which is induced by IL-6 and TGF-ɓ. This molecule, 
aryl hydrocarbon receptor (Ahr) interacts with Stat1 and Stat5 and 
abrogates their negative activity in the induction of Th-17 cell 
differentiation. Experimental arthritis is completely abrogated in T cell-
specific Ahr-deficient mice. Therapeutic effect of Tocilizumab 
indicates that overproduction of IL-6 is responsible for the 
pathogenesis of autoimmune diseases. We identified a novel 
molecule, Arid5a, which specifically stabilizes mRNA of IL-6, sustains 
its overproduction and plays an important role in the promotion of 
inflammatory processes and autoimmune diseases. 
 
 
 
 
PS.8.01 
Evolution of Adaptive Immunity 

M. D. Cooper;  
Emory University School of Medicine, Atlanta, GA, United States. 

An alternative adaptive immune system has been defined in the 
surviving jawless vertebrates, lampreys and hagfish. Surprisingly, in 
this ancient immune system, leucine-rich-repeat gene segments are 
used instead of immunoglobulin V(D)J gene segments to generate 
very large repertoires of antigen receptors, called variable lymphocyte 
receptors (VLR), for T-like and B-like lymphocytes. Functional 
interactions between these lamprey lymphocyte populations are 
implied by their reciprocal expression of interleukins (IL-8 and IL-17) 
and their cognate receptors. Immunological memory is suggested in 
lampreys by their heightened secondary VLR antibody responses and 
increased antibody affinity. The unique structural characteristics and 
specificities of the lamprey VLR antibodies indicate their potential 
value as diagnostic reagents for infections and malignancies in 
humans. The similarities between the alternative adaptive immune 
systems in jawless and jawed vertebrates suggest they evolved as 
parallel solutions that balance the advantages and disadvantages of a 
highly diverse repertoire of lymphocyte antigen receptors. 
Supported by NIH grants R01AI072435 and R01GM100151 
 
 
 
 

Lunchtime lectures 
 
LL.1.01 
Immunological tolerance: mechanisms and therapeutic 
applications 

A. K. Abbas;  
University of California San Francisco, San Francisco, CA, United 
States. 

The immune system exists in a balance between the generation of 
effector and memory lymphocytes to protect against pathogens and 
the generation of Foxp3+ regulatory T cells (Tregs) to prevent or limit 
inflammatory reactions. Failure of control mechanisms is the 
fundamental cause of many inflammatory disorders. We have 
exploited transgenic mouse models to examine T cell responses to 
systemic and tissue-restricted self antigens and how these responses 
are controlled. Exposure of naive CD4 T cells to systemic or tissue 
antigens under various conditions leads to the development of 
pathogenic effector cells, and inflammatory disease. The disease 
resolves spontaneously, associated with the generation and 
activation of Tregs. Tregs that encounter tissue antigen acquire 
increased suppressive activity, and a fraction of these Tregs persists 
as a memory population that continues to control subsequent 
inflammatory reactions in the tissue. Thus, Tregs go through a 
sequence of development in the thymus, activation in the periphery to 
perform their function, and survival as memory cells, which is 
fundamentally similar to the life history of all lymphocyte populations. 
The generation and maintenance of pathogenic effector T cells vs 
protective Tregs are determined by: i) the duration of antigen 
exposure, with persistent antigen reducing effectors and preserving 
Tregs, and ii) cytokines, especially IL-2, which, at low concentrations, 
preferentially expands and maintains Tregs. 
Elucidating the stimuli that generate and maintain functional Tregs in 
tissues will likely be valuable for manipulating immune responses in 
inflammatory diseases and for optimal vaccination and cancer 
immunotherapy. 
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LL.3.01 
T Cell Memory and Exhaustion 

R. Ahmed;  
Emory Vaccine Center and Department of Microbiology and 
Immunology, Emory University School of Medicine, Atlanta, GA, 
United States. 

Acute viral infections result in the generation of a long-lived and self-
renewing pool of highly functional memory CD8 T cells. These 
memory CD8T cells play an important role in faster control of infection 
upon re-exposure to the same pathogen. In contrast, chronic antigen 
stimulation during persistent viral infections or during cancer can lead 
to functional exhaustion of CD8 T cells. A characteristic feature of 
these exhausted CD8 T cells is sustained expression of inhibitory 
receptors such as PD-1. It is now well established that PD-1 plays a 
major role in T cell exhaustion and that blockade of the PD-1 
inhibitory pathway can restore function in exhausted T cells. The role 
of PD-1 in T cell exhaustion was first described in mice during chronic 
LCMV infection and these observations have been extended to other 
chronic infections in mice, non-human primates and humans. Most 
recently, PD-1 directed immunotherapy has shown promising results 
in a phase l clinical trial in cancer patients. In this talk I will describe a 
new role for PD-1 in regulating T cell differentiation and also discuss 
strategies for enhancing PD-1 directed immunotherapy. 
 
 
 
 
LL.4.01 
Calcineurin/NFAT control of innate immunity 

T. Zelante
1
, J. Fric

2
, A. Wong

2
, T. Ping

2
, E. Newell

2
, P. Ricciardi 

Castagnoli
3,1

;  
1
SIgN/ A-STAR, Singapore, Singapore, 

2
SIgN/A-STAR, Singapore, 

Singapore, 
3
Singapore. 

Dendritic cells (DC) are well known as initiators and regulators of 
immunity. Microbeôs uptake, antigen processing/presentation and 
cytokine production are well known DC functions. In contrast, the 
network of signaling pathways leading to regulation of transcription 
and gene reprogramming still need to be determined to better 
understand fine-tuning of DC functions. 
In this regard, the finding that Calcineurin/NFAT signaling pathway is 
activated in DC upon fungal and microbial encounter raise the 
question about the role of NFAT-regulated genes in DC biology. 
Interleukin2 (IL2) is one of the genes that we found to be regulated by 
Calcineurin/NFAT signaling in DC. 
Herein, we describe recent insights in understanding the production 
of IL2 against microbial particulates. In particular, 1,3-ɓ glucan 
triggers IL2 production and interestingly, the concentration, the size 
as well as the solubility of these microbial particulates determine 
different dose-responses. The different levels of IL2 are found to be 
dependent on Dectin-1 and Syk/PLCɔ2 signaling which leads to the 
activation of the calcineurin/NFAT signaling pathway. While there is 
compelling evidence that transcriptional regulation of IL-2 in DC is 
tightly controlled, the mechanisms and the biological relevance in vivo 
are not yet fully understood. Therefore, targeted deletion of the IL2 
gene in DC has been achieved by the generation of conditional IL2 
flox-flox x CD11c-cre mice. Notably, the associated phenotype, as 
revealed by the CyTOF technology, clearly indicates a regulatory 
mechanism of DC-produced IL2 in vivo. 
 
 
 
 
LL.5.01 
Memory 

J. Weill;  
Inserm U783 Université Paris Descartes, Paris, France. 

Most vaccines are antibody mediated but one does not have a clear 
picture on the heterogeneity among memory B cells and plasma cells 
generated by these vaccines and on how each subset will behave 
during a recall response. Recent studies in mice have underlined the 
role of the nature of the antigen in the generation of persistent 
germinal centers and how the latter may influence the response of the 
different memory B cell subsets: return to germinal centers to further 
mutate their Ig receptors, thus increasing the affinity and the diversity 
of the response and/or giving rise to antibody secreting plasma cells. 

Moreover most studies are done in mice but there are clear 
differences between the murine and human B cell compartment, 
notably concerning the controversial nature of the IgM "memory" sub-
population. Finally some auto-immune diseases are clear examples 
of long-lasting B cell responses thus offering a panel of all the 
possibilities of the system. 
 
 
 
 
LL.10.01 
Non-canonical inflammasome activation targets caspase-11 

V. Dixit;  
Genentech, Inc., South San Francisco, CA, United States. 

Caspase-1 activation by inflammasome scaffolds comprised of 
intracellular nucleotide-binding oligomerization domain (NOD)-like 
receptors (NLR) and the adaptor ASC is believed essential for 
production of the pro-inflammatory cytokines interleukin (IL)-ß and IL-
18 during the innate immune response. We found that C57BL/6 gene-
targeted mice that caspase-11 (also known as caspase-4) is critical 
for caspase-1 activation and IL-1ß production in macrophages 
infected with Escherichia coli, Citrobacter rodentium, or Vibrio 
cholerae. Mouse strain 129 exhibited similar defects in IL-1ß 
production and harboured a mutation in the Casp11 locus that 
attenuated caspase-11 expression. This finding is important because 
published targeting of the Casp1 gene was done using 129 ES cells. 
Casp1 and Casp11 are too close in the genome to be segregated by 
recombination so the published Casp1

-/-
 mice lack both caspase-11 

and caspase-1. Interestingly, Casp11
-/-

 macrophages secreted IL-1ß 
normally in response to ATP and monosodium urate, suggesting that 
caspase-11 is engaged by a non-canonical inflammasome. Casp1

-/-

Casp11
129mt/129mt

 macrophages expressing caspase-11 from a 
C57BL/6 BAC transgene failed to secrete IL-1ɓ regardless of 
stimulus, confirming an essential role for caspase-1 in IL-1ß 
production. Caspase-11 rather than caspase-1, however, was 
required for non-canonical inflammasome-triggered macrophage cell 
death, indicating that caspase-11 orchestrates both caspase-1-
dependent and -independent outputs. Finally, loss of caspase-11 
rather than caspase-1 protected mice from a lethal dose of 
lipopolysaccharide (LPS). These data highlight a unique 
proinflammatory role for caspase-11 in the innate immune response 
to clinically significant disease states. 
 
 
 
 
LL.11.01 
Molecular mechanism for antibody memory generation 

T. Honjo;  
Kyoto University Graduate School of Medicine, Kyoto, Japan. 

Recent studies have revealed that the mechanisms for generating 
immune and genetic diversity share several critical features. Meiotic 
recombination, V(D)J recombination, CSR and SHM all require H3K4 
trimethyl histone modification on the chromatin of the target DNA. 
Screening of histone chaperones revealed the FACT complex, Spt5 
and Spt6 are involved in epigenetic marking of AID targets. Genetic 
instability related to dinucleotide or triplet repeats depends on DNA 
cleavage at the aberrant DNA structure by topoisomerase 1 (Top1). 
We also showed that Top1 initiates DNA cleavage in both SHM and 
CSR. These similarities suggest that AID hijacked the basic 
mechanism for genome instability when AID evolved in jawless fish. 
We showed that AID reduces Top1 protein by translation 
suppression. AID augments the frequency of mutations approximately 
1,000 folds by reducing the Top1 protein, enhancing the formation of 
aberrant (non-B) DNA structure in Ig as well as other loci. Although 
AID has the risk of introducing genome instability, evolution selected 
AID probably because of the advantage conferred on the host of 
being protected against pathogens by the enormous immunoglobulin 
diversification. We studied the mechanism for reduction of the Top1 
protein by AID and found that the miRNA-Ago2 complex binds the 3ô 
UTR of Top1 mRNA by AID activation. The results support the 
hypothesis that AID edits miRNA to down-modulate Top1 mRNA 
translation. Furthermore, we found UNG suppresses SHM by its 
scaffold function for correct repair. Another non-canonical function of 
UNG is involved in synapse formation of cleaved ends during CSR. 
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LL.12.01 
Three Horsemen of the Anti-Apocalypse 

T. W. Mak
1,2

;  
1
ON, Canada, 

2
Campbell Family Institute, Toronto, ON, Canada. 

Immune response activation is necessary for anti-pathogen defense 
but can result in inflammation and/or life-threatening septic shock due 
mainly to TNFŬ production. An emerging concept is that several novel 
parameters cooperate to balance pathogen control against host 
damage. One such parameter is tissue-specific regulation of TNFŬ 
secretion by iRhom2. Another parameter is the pre-priming by 
commensal bacteria of innate immune responses, a process 
controlled in part by the newly identified IgM Fc receptor TOSO. 
Finally, regulation of TNFŬ production to prevent inflammatory 
damage is also mediated by the vagus nerve circuit, which involves 
the synaptic transmitter acetylcholine expressed by leukocytes. Thus, 
a future approach to both steering towards a desired immune 
response and mitigating inflammation and septic shock may be to 
manipulate iRhom2 activation, vagal nerve feedback circuitry and/or 
microbiotal influence where they impinge on the immune system. We 
will describe four intertwining projects whose results support this new 
thinking. 
 
 
 
 
LL.14.01 
Toward an integrative biology of T cells and dendritic cells 

B. Malissen;  
Centre d'Immunologie de Marseille Luminy, INSERM, CNRS, Aix-
Marseille Université, Marseille, France. 

T cells probe the surface of dendritic cells (DCs) in search of cues 
reflecting the antigenic and inflammatory status of the body tissues. It 
remains a daunting task to understand how T cell activation is 
regulated through the summation of a multitude of positive and 
negative inputs and how their integration contributes to the unfolding 
of appropriate T cell responses. One of our major objectives is to 
understand how mutations that reduce TCR signaling output 
paradoxically lead to severe immune pathologies in both the mouse 
and human species. More specifically, we would like to elucidate the 
mechanisms through which during physiological, antigen-driven T cell 
responses some signaling òhubò used by the TCR leads first to 
activation of intracellular signaling pathways and then exerts with a 
temporal delay a feedback inhibition that leads to rapid attenuation of 
the whole TCR signaling pathway. In the absence of such negative 
feedback, T cell responses evolves into chronic pro-inflammatory T 
cell responses that perpetuate themselves in a TCR-independent 
manner and induce the production of massive amounts of 
autoantibodies. After giving an overview of the major actors of T cell 
activation, we will present some recent genetic and proteomic 
approaches that we have developed to tackle the complexity of T cell 
activation under physiological conditions and at the systemic levels. 
Key words: T cells, dendritic cells, functional genomics 
 
 
 
 
LL.15.01 
Immune tolerance mediated by T regulatory type 1 cells 

M. G. Roncarolo
1,2,3

;  
1
San Raffaele Scientific Institute, Milan, Italy, 

2
San Raffaele Telethon 

Institute for Gene Therapy, Milan, Italy, 
3
Vita-Salute San Raffaele 

University, Milan, Italy. 

T regulatory type 1 (Tr1) cells are a population of Tregs induced in 
the periphery by IL-10. Tr1 cells control immune responses through 
IL-10 and TGF-ɓ, and Granzyme B-mediated killing of myeloid APC. 
Tr1 cells are identified by their unique cytokine profile (IL-10+IL-4-IL-
17-). Tr1 cells express transiently FOXP3 upon activation; but FOXP3 
expression never reaches the high levels characteristic of FOXP3+ 
Tregs. By gene expression profile of human Tr1 cell clones we 
identified two surface markers (CD49b and LAG-3) that are stably 
and selectively co-expressed on murine and human Tr1 cells. The co-
expression of CD49b and LAG-3 allows tracking Tr1 cells in 
peripheral blood of patients who developed tolerance after allogeneic 
hematopoietic stem cells transplantation (allo-HSCT). 

Proof-of-principle clinical trials in allo-HSCT demonstrated the safety 
of cell therapy with Tr1 cells polarized in vitro with DC-10. A phase I/II 
trial using this polarized Tr1 cells is planned in patients after kidney 
transplantation. 
Results obtained in patients treated with in vitro generated Tr1 cells 
demonstrated the feasibility of this approach. However, the polarized 
Tr1 population includes contaminating non-Tr1 cells, which may 
represent a drawback for Tr1 clinical applications. The co-expression 
of CD49b and LAG-3 enables the isolation of highly suppressive Tr1 
cells from in vitro polarized Tr1 cultures. 
In conclusion, Tr1 cells are inducible Tregs that play a key role in 
maintaining immunological homeostasis. The identification of CD49b 
and LAG-3 as Tr1-specific biomarkers will facilitate the study of Tr1 
cells in vivo and the use of Tr1 cells for forthcoming therapeutic 
interventions. 
 
 
 
 
LL.16.01 
The emerging diversity of immunological memory 

A. Radbruch
1
, A. Hauser

2
, H. Chang

1
, K. Tokoyodoa

1
;  

1
Deutsches Rheuma-Forschungszentrum Berlin, a Leibniz Institute, 

Berlin, Germany, 
2
Charite, Humboldt University, and Deutsches 

Rheuma-Forschungszentrum Berlin, a Leibniz Institute, Berlin, 
Germany. 

Memory plasma cells, memory B and memory T cells provide 
protective immunity and reactive memory to recurrent pathogens. 
Recent results challenge the current paradigm that all memory cells 
are circulating throughout the body in quest of antigen, and are 
maintained by homeostatic proliferation. This may be true for memory 
B and T cells of the peripheral blood, which decay in numbers over 
time, and thus provide a kind of systemic shortterm memory 
for´recently encountered pathogens. We have recently shown that the 
bone marrow, which is not drained by the lymphatic vessels, is home 
of professional T memory lymphocytes providing systemic longterm 
memory. These cells rest in terms of pro-liferation and gene 
expression, and express distinct markers of differentiation, e.g. CD69 
and Ly6C, discriminating them from cells of the periphery. They are 
individually maintained in survival niches organized by mesenchymal 
stroma cells, which express interleukin-7. Some time ago, we had 
demonstrated a similar principle of organisation for memory plasma 
cells. Their precursors, plasmablasts of secondary immune reactions 
immigrate into the bone marrow, guided by CXCL12, and then dock 
onto CXCL12 expressing mesenchymal stroma cells, which organize 
their survival as resting memory plasma cells. To this end, they recruit 
accessory cells like eosinophilic granulocytes. Survival of the memory 
cells is conditional on being in the niche. A third type of memory, local 
memory, is provided by memory cells located in distinct tissues, like 
skin and lung. These cells provide efficient local immunosurveillance 
at the site of entry of a recurrent pathogen. 
 
 
 
 
LL.17.01 
Life and Death Decisions: Annexin AI expressed on apoptotic 
cells downregulates the immune response 

P. H. Krammer, B. Linke, V. Jahndel, H. Weyd;  
German Cancer Research Center (DKFZ), Heidelberg, Germany. 

Removal of excess cells by apoptosis maintains tissue homeostasis. 
To preclude the development of autoimmunity, dying cells are rapidly 
cleared by neighbouring phagocytes, such as dendritic cells (DC). 
The uptake of apoptotic cells usually does not lead to an autoimmune 
response, even though many self-antigens are presented by 
professional antigen presenting cells. We reasoned that apoptotic 
cells might play an active part in preventing autoimmunity by 
modulating DC activity, possibly leading to the development of 
"tolerogenic" DC. To define signals on the surface of apoptotic cells 
involved in this process, we raised monoclonal antibodies against 
apoptotic cells and screened for their ability to differentiate between 
live and apoptotic cells. Using this approach, the lipid binding protein 
annexin A1 (Anx 1) was identified on the surface of early apoptotic 
cells. Recombinant Anx 1and Anx1-transfected insect cells confirmed 
a role for this protein in suppression of pro-inflammatory cytokine 
secretion, upregulation of costimulatory surface molecules and T cell 
stimulatory capacity of DC. In mice, exposure of Anx 1 on apoptotic 
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cells leads to non-activation of antigen-specific T cells. Our results 
indicate that Anx 1 acts as an endogenous anti-inflammatory signal 
on apoptotic cells, suppressing the immune response against self 
antigens. Thus, Anx 1 may contribute to the induction of peripheral 
tolerance. 
 
 
 
 
LL.18.01 
Tyrosine kinases and phosphatases in inflammation and 
autoimmunity 

C. L. Abram
1
, B. G. Neel

2
, C. A. Lowell

1
;  

1
University of California, San Francisco, San Francisco, CA, United 

States, 
2
University of Toronoto, Tornoto, ON, Canada. 

The balance between activating signals, initiated by tyrosine kinases, 
and inhibitory signals, mediated by tyrosine phosphatases, is critical 
for determining the overall outcome of the immune response. Shp1 is 
one of the major tyrosine phosphatases responsible for inhibitory 
signaling in innate immune cells. Mice carrying mutations in Ptpn6, 
the gene encoding Shp1, are referred to as motheaten mice. These 
animals develop a complex autoimmune/inflammatory disease that 
results in early mortality. Shp-1 regulates multiple cell signaling 
pathways in different hematopoietic cell types; however, the cellular 
and molecular mechanisms of autoimmunity and inflammation in 
motheaten mouse strain remains unclear. Using floxed Ptpn6 mice, 
we dissected the contribution of innate immune cells to the motheaten 
phenotype. Ptpn6 deletion in neutrophils, achieved using MRP8-cre 
(s100a8-cre) resulted in cutaneous inflammation but not 
autoimmunity. By contrast, dendritic cell deletion, achieved using 
CD11c-cre (Itgax-cre) caused severe autoimmunity without 
inflammation. Genetic and biochemical analysis showed that loss of 
Shp1 in neutrophils resulted in Src-family and Syk kinase 
hyperactivation, which in turn lead to dysregulated integrin-mediated 
neutrophil activation. By contrast, in dendritic cells, lack of Shp1 
primarily affected MyD88 dependent pathways, leading to 
exaggerated TLR and IL-1ɓ signaling responses that drove 
autoimmunity. Deletion of the inhibitory Lyn kinase, which is upstream 
of Shp1, in dendritic cells, produced a similar TLR 
hyperresponsiveness, leading to autoimmunity, probably as a 
consequence of exaggerated responses to commensal flora. Our 
results demonstrate how distinct Lyn/Shp1-regulated pathways in 
different cells contribute to complex disease phenotypes. 
 
 
 
 
LL.20.01 
Toxoplasma recognition by TLR11/TLR12 heterodimmers: a tale 
of mice (cats) and men 

R. Gazzinelli
1,2

;  
1
Oswaldo Cruz Foundation, Belo Horizonte, Brazil, 

2
Universidade of 

Massachusetts Medical School, Worcester, MA, United States. 

Mouse is the natural intermediate host for the protozoan Toxoplasma 
gondii. Given all the tools available to study mouse immunology, 
experimental murine toxoplasmosis became very attractive to study 
the immunological mechanisms of host resistance to protozoan 
infections. Intriguingly, recent studies reveal that mice developed two 
host specific (absent in men and most vertebrates) TLRs, i.e., TLR11 
and TLR12 that work as heterodimers for detecting T. gondii. While 
these are the primary TLRs involved in rodent resistance to this 
parasite, in the absence of such TLRs, the nucleic acid sensing TLRs 
(NAS-TLRs) participate in detecting and mediating host resistance to 
acute infection with T. gondii.The absence of functional genes 
encoding TLR11 and TLR12 in human genome, lead us to investigate 
the importance of the NAS-TLRs, as alternative receptors for 
detecting T. gondii in men. Here, we will discuss the importance of 
TLRs on innate immunity of toxoplasmosis, giving emphasis to the 
evolutionary aspects of these findings, both on parasite life cycle and 
human disease. 
Financial support: National Institutes of Health 
 
 
 
 

LL.21.01 
The defensin and HMGN1 alarmins have potent adjuvant effects 

F. Wei, D. Yang, P. Tewary, O. M. Z. Howard, J. J. Oppenheim;  
National Cancer Institute, Frederick, MD, United States. 

High-mobility group nucleosome-binding protein 1 (HMGN1) is a 
potent alarmin that induces antigen-specific Th1 immune response by 
interacting with TLR4. Inoculation of EG7, a mouse thymoma 
transfected to overexpress OVA, into Hmgn1-/- and littermate-
matched Hmgn1+/+ mice revealed that the tumor grew much faster in 
Hmgn1-/- than in Hmgn1+/+ mice. EG7-bearing Hmgn1-/- mice had 
fewer splenic OVA-specific CD8 cells, suggesting that endogenous 
HMGN1 contributed to the development of antitumor responses. To 
determine whether exogenous HMGN1 could also enhance antitumor 
defense, we inoculated EG7-N1, an HMGN1-expressing EG7 tumor 
cell line, or parental EG7 into C57BL/6 mice. EG7-N1 tumor grew 
slower than EG7 tumors in the mice, while both cell lines proliferated 
equally in vitro, suggesting that the murine immune system was more 
resistant to HMGN1 expressing tumors.We next constructed a series 
of eukaryotic expressing plasmids encoding the genes of HMGN1, 
gp100 (a murine melanoma-associated antigens), or HMGN1-gp100 
fusion gene, and used these plasmids as DNA vaccines. C57BL/6 
mice vaccinated by gene gun with various plasmids were 
subcutaneously implanted with B16F1 melanoma 
(2×104/mouse).Mice vaccinated with HMGN1-gp100 plasmid 
inhibited tumor growth, whereas control mice developed tumors. T 
cells from mice immunized with HMGN1-gp100 plasmid generated 
interferon-gamma and gp100-specific cytotoxic activity. Overall, the 
data illustrate that HMGN1 contributes to the generation of antitumor 
immunity and suggest that the alarmin HMGN1 may be used as an 
effective tumor vaccine adjuvant. 
 
 
 
 
LL.26.01 
Chemokine antagonism: an in vivo mechanism for regulating 
inflammation during viral infection and tumorigenesis 

M. Albert, R. Barreira da Silva, A. Casrouge;  
Institut Pasteur & Inserm U818, Paris, France. 

We recently demonstrated the first in vivo evidence of 
dipeptidylpeptidase 4 (DPP4) mediated chemokine antagonism in 
human disease pathogenesis. DPP4 (also known as CD26) is a 
member of the family of X-prolyl dipeptidylpeptidases (DPPs), and is 
capable of enzymatically removing the N-terminal two amino acids of 
proteins. Specifically, we detected N-terminal truncation of the 
chemokine interferon-induced protein 10 (IP-10 or CXCL10) in 
chronic hepatitis C virus (HCV) patients, which correlated with higher 
DPP4 plasma activity, reduced trafficking of CXCR3-expressing 
lymphocytes and poor response to treatment. DPP4 truncation of IP-
10 generates a dominant negative form of the chemokine, which 
binds its receptor, CXCR3, but does not induce signaling. As a result, 
we suggested that DPP4 perturbs lymphocyte trafficking in the 
context of HCV pathogenesis, thus accounting for DPP4 activity being 
a correlate of treatment failure. Our basic and translational research 
program is currently focused on the regulation of DPP4 and its ability 
to perturb lymphocyte trafficking in an in vivo setting, with potential 
impact on therapeutic vaccination or enhancement of naturally 
occurring immune responses. Additionally, we aim to establish new 
tools and unique insight into DPP4 regulation that may help integrate 
its role in different pathologic contexts and biological processes. 
 
 
 
 
LL.28.01 
Genetic determinants of B cell lymphoma transformation and 
immune escape 

R. Dalla Favera;  
Columbia University, New York, NY, United States. 

Diffuse Large B cell Lymphoma (DLBCL) represents the most 
common form of B cell derived non-Hodgkin Lymphoma (B-NHL), 
accounting for ~30% of the de-novo diagnoses and also arising as a 
frequent clinical evolution of Follicular Lymphoma (FL), the second 
most common type of B-NHL. The molecular pathogenesis of DLBCL 
is associated with a number of genetic lesions that appear in part to 
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distinctly segregate with individual phenotypic subtypes of this 
malignancy, which appear to derive from germinal center B cell-like 
(GCB-DLBCL) or from post-GC B cells resembling in vitro activated B 
cells (ABC-DLBCL), suggesting that these two disease groups utilize 
distinct oncogenic pathways. However, the lesions that have been 
identified so far likely may represent only a fraction of those 
necessary for malignant transformation. Thus, the identification and 
functional characterization of the entire set of structural alterations 
present in the DLBCL genome is required for a complete 
understanding of its pathogenesis and for the development of 
rationally targeted therapeutic approaches. Toward this end, we have 
integrated whole-exome sequencing analysis and copy number 
variation analysis for a comprehensive definition of the DLBCL coding 
genome. The results have identified a novel set of recurrent genetic 
lesions, which, in turn, identify novel altered pathways In DLBCL, 
including those involving chromatin remodeling, germinal-center 
development and immune escape. 
 
 
 
 
LL.34.01 
A dance of death: HIV-1 and immunodominant T cells 

A. McMichael
1,2

, S. Campion
2
, L. Dorrell

2
, T. Hanke

2
, N. 

Goonetilleke
2
;  

1
United Kingdom, 

2
Weatherall Institute of Molecular Medicine, Oxford, 

United Kingdom. 

CD8+ T cell responses to viruses focus on small numbers of 
epitopes. Across a population immunoprevalent responses are 
determined by MHC type some of which become immunodominant. 
The immunodominance hierarchies reflect epitope quantity on 
infected cells and prevalence of HIV specific T cells in the naïve 
repertoire. 
In acute HIV-1 infection, initial immunodominance hierarchies are 
influenced by sequence variability in the single infecting virus. The 
first T cells then rapidly select escape mutations, which quickly impair 
T cell control. New responses and escapes follow, shifting the 
patterns of immunodominance. The rate escape is determined by T 
cell response relative magnitude countered by fitness cost of each 
escape mutation. Escape slows as T cell response breadth increases, 
but all epitopes escape eventually and the virus persists, as ability to 
make new CD8 T cell responses is impaired. 
CD4+ T cell responses to HIV-1 are less narrow and examination of 
the pre-immune CD4+ T cell repertoire shows that a considerable 
contribution to primary T cell response from cross reactive memory T 
cells as well as classical naïve T cells. Furthermore, epitopes are 
often presented by several different HLA class II allotypes. Thus rules 
for class II MHC epitope and CD4+T cell selection differ. The recent 
vaccine induction (Hansen et al Science 340, 940, 2013) of anti-SIV 
CD8+ T cells that respond to epitopes presented by class II MHC, 
with no clear immunodominance hierarchy, has major implications for 
future control of HIV-1 by vaccines. 
 
 
 
 
 

Sponsored Sessions 
SS.5 Infectious agents and autoimmunity - 
Part I (with the contribution of Italian 
Ministry of Health and Italian Multiple 
Sclerosis Foundation) 
 
 
SS.5.02 
Human genetics of infectious diseases 

J. Casanova;  
The Rockefeller University, New York, NY, United States. 

The hypothesis that inborn errors of immunity underlie infectious 
diseases is gaining experimental support. However, the apparent 
modes of inheritance of predisposition or resistance differ 
considerably between diseases and between studies. A coherent 
genetic architecture of infectious diseases is lacking. We suggest 

here that life-threatening infectious diseases in childhood, occurring in 
the course of primary infection, result mostly from individually rare but 
collectively diverse single-gene variations of variable clinical 
penetrance, whereas the genetic component of predisposition to 
secondary or reactivation infections in adults is more complex. This 
model is consistent with (i) the high incidence of most infectious 
diseases in early childhood, followed by a steady decline, (ii) 
theoretical modeling of the impact of monogenic or polygenic 
predisposition on the incidence distribution of infectious diseases 
before reproductive age, (iii) available molecular evidence from both 
monogenic and complex genetics of infectious diseases in children 
and adults, (iv) current knowledge of immunity to primary and 
secondary or latent infections, (v) the state of the art in the clinical 
genetics of non-infectious pediatric and adult diseases, and (vi) 
evolutionary data for the genes underlying single-gene and complex 
disease risk. With the recent advent of new-generation deep 
resequencing, this model of single-gene variations underlying severe 
pediatric infectious diseases is experimentally testable. 
 
 
 
 

SS.7 Innovative flow cytometry to decipher 
immune cell function (with the contribution 
of BD Bioscience) 
 
SS.7.01 
Innovative tools to incorporate low density antigens in 
multicolor panels 

J. Rohrer;  
BD Biosciences, San Jose, CA, United States. 

Careful antibody panel design is a mandatory step for successful 
polychromatic flow cytometry. Factors to consider include instrument 
performance, level of antigen expression, fluorochrome brightness, 
and spillover. Until recently the limited availability of bright 
fluorochromes created a challenge when designing panels aimed at 
identifying several low expressed antigens simultaneously. The 
development of BD Horizon Brilliant polymer dyes opens a new era in 
flow cytometry due to their considerable brightness compared to 
conventional dyes, allowing for easier design and implementation of 
10-12 color panels. Moreover, because of the brightness of these 
fluors, the resolution of dim markers can be greatly improved, 
allowing the development of high-sensitivity immunophenotyping. 
Finally, the availability of multiple dyes for different laser lines allows 
to build 4-5 color panels with minimal set-up requirements reducing 
the spillover concerns to their minimum. 
In this tutorial we will present recommendations for multicolor panel 
design when incorporating these new reagents,as well as 
recommendations on instrument configuration and setup. Examples 
of surface and intracellular applicationsthat benefit from the use of 
these dyes will also be presented. 
 
 
 
 
SS.7.02 
Regulatory B cells maintain regulatory T cells whilst inhibiting 
Th17 and Th1 differentiation 

C. Mauri, E. Rosser, N. A. Carter, F. Flores-Borja;  
University College London, Division of Medicine, Centre for 
Rheumatology Research, The Rayne Institute, London, United 
Kingdom. 

In the last few years, significant progress in understanding the biology 
of B cells and their function in health and disease has been attained. 
It is now well establish that in addition to produce antibody, B cells 
present antigens and produce a variety of cytokines. Amongst the 
different B cell subsets, those producing IL-10 have been ascribed 
with regulatory function. We have shown that regulatory B cells (Breg) 
restrain inflammation by controlling the expansion of TH1 and TH17 
whilst contributing to the maintenance of regulatory T cells. 
Translation of our results to human has demonstrated the importance 
of Bregs in controlling inflammatory responses in patients with 
rheumatological disorders. In this presentation I will discuss the 
phenotype and function of Bregs in the context of healthy individuals 
and the impact that altered cellular function within the Breg 
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compartment has in patients with systemic lupus erythematous and 
rheumatoid arthritis. Of late there has been an exponential growth in 
the literature on regulatory B cells in the areas of infectious disease, 
autoimmunity and cancer. This reflects the interest in the therapeutic 
potential of this regulatory subset. 
 
 
 
 

SS.8 Infectious agents and autoimmunity - 
Part II (with the contribution of Italian 
Ministry of Health and Italian Multiple 
Sclerosis Foundation) 
 
SS.8.01 
Porphyromonas gingivalis and autoimmunity in rheumatoid 
arthritis 

P. Venables;  
Kennedy Institute, Oxford University, Oxford, United Kingdom. 

Pathogenic autoantibodies in autoimmune disease are often disease-
specific and antigen-specific. They tend to belong to ñfamiliesò of 
biologically related proteins. In rheumatoid arthritis (RA), the family is 
that of citrullinated proteins. Although more than 20 potential 
citrullinated autoantigens have been described in RA, only four, 
citrullinated fibrinogen, vimentin, collagen and Ŭ-enolase, have be 
thoroughly characterised, epitope-mapped and animal models 
established. 
Citrullinated Ŭ-enolase was discovered by my group over 8 years ago 
and having shown that it was a true autoantigen in approximately 
50% of RA patients, we then went on to map its immunodominant 
epitope(s) to a peptide designated citrullinated enolase peptide-1 
(CEP-1). Anti-CEP-1 is linked to the subset of RA in which smoking 
and shared epitope are major interacting gene/environment risk 
factors. Antibodies to the CEP-1 peptide have also been linked to 
Porphyromonas gingivalis infection, based on sequence homologies 
and cross reactivity between P. gingivalis enolase and the human 
antigen. More recently, we have shown that immunising DR4 
transgenic mice with P. gingivalis enolase induces an erosive arthritis 
and autoantibodies to mammalian enolase. P. gingivalis produces a 
unique bacterial deiminase (termed PPAD) which can citrullinate 
bacterial antigens and human enolase. All of these developments 
show that defining an autoantibody to a specific antigen in RA 
supports the gene/environment/autoimmunity paradigm and provides 
indications of the upstream events in pathogenesis. 
 
 
 
 
SS.8.02 
Virus-host interactions in multiple sclerosis 

J. Lünemann;  
University of Zurich, Zurich, Switzerland. 

Genetic and environmental factors jointly determine the susceptibility 
to develop Multiple Sclerosis (MS). Collaborative efforts during the 
past years achieved substantial progress in defining the genetic 
architecture, underlying susceptibility to MS. Similar to other 
autoimmune diseases, HLA-DR and HLA-DQ alleles within the HLA 
class II region on chromosome 6p21 are the highest-risk-conferring 
genes. Less-robust susceptibility effects have been identified for MHC 
class I alleles and for non-MHC regions. The role of environmental 
risk factors and their interaction with genetic susceptibility alleles are 
much less well defined, despite the fact that infections have long 
been associated with MS development. Current data suggest that 
infectious triggers are most likely ubiquitous, i.e., highly prevalent in 
the general population, and that they require a permissive genetic 
trait which predisposes for MS development. Improving our 
understanding of the environmental factors involved in MS might lead 
to new and more effective approaches to prevent this disease. 
 
 
 
 

SS.8.03 
Epstein-Barr virus and lymphoid neogenesis in autoimmunity 

F. Aloisi, B. Serafini, B. Rosicarelli, C. Veroni, R. Magliozzi;  
Istituto Superiore di Sanità, Rome, Italy. 

In recent years Epstein-Barr virus (EBV) has gained increasing 
credibility as the main culprit of some major B-cell related 
autoimmune diseases, like systemic lupus erythematosus (SLE), 
rheumatoid arthritis (RA) and multiple sclerosis (MS). Evidence 
supporting a pathogenic role for EBV in these autoimmune diseases 
comes from epidemiological, serological, virological and 
histopathological studies. The presence of a higher viral load in the 
peripheral blood of SLE and RA patients and in the chronically 
inflamed target tissues in MS and RA, as well as quantitative and 
qualitative differences in the immune response toward EBV in SLE, 
RA and MS suggest poor control of viral infection. However, it is still 
unclear whether EBV dysregulation has a role in autoimmune disease 
development or acts as an activator of the underlying disease 
process. EBV offers numerous mechanisms to perturb the immune 
system, including immortalization of autoreactive B cells, molecular 
mimicry and stimulation of inappropriate immunopathological 
responses. In this presentation I shall summarize evidence linking 
EBV infection to formation of ectopic lymphoid tissue, a common 
feature of several organ-specific autoimmune diseases, and shall 
discuss the possibility that establishment of extra-lymphatic foci of 
EBV persistence and reactivation plays a role in inducing and 
sustaining B- and T-cell responses leading progressively to tissue 
destruction. 
 
 
 
 

SS.11 Moving translational immunology 
forward through public-private partnership 
(with the contribution of IMI ï Innovative 
Medicine Initiative) 
 
 
SS.11.03 
Translating inflammatory understanding towards patient benefit: 
Lessons from anti-TNF therapy 

M. Feldmann, R. Maini;  
Kennedy Institute of Rheumatology, Nuffield Department of 
Orthopaedics, Rheumatology and Musculoskeletal Sciences, 
University of Oxford, London, United Kingdom. 

Monclonal antibodies, first generated by Kohler and Milstein in the 
70ôs were recognized as a wonderful invention. But there were 
significant hurdles in translating their potential into effective therapy 
and the monoclonal antibody era of therapeutics did not occur until 
2000ôs. Hurdles which had to be overcome were the potential 
immunogenicity of monoclonal antibodies in patients, and the 
production of antibodies in sufficiently large quantities, Kgs to tons for 
treating humans. Reducing immunogenicity was achieved by 
molecular biological techniques, first óchimerizationô, replacing the 
murine antibody backbone by human IgG, but leaving the mouse 
antigen combining site, to óhumanizedô or fully human antibodies. 
Greg Winter contributed much in this latter field of generating human 
monoclonals. 
Our contribution was to define a good target for antibody therapy, the 
cytokine TNF in rheumatoid arthritis, which if blocked yields sufficient 
clinical benefit to have become drugs of choice used in millions of 
patients. In 2011 this family of drugs became the best-selling class of 
pharmaceuticals, with sales of $25 billion. How we discovered this 
target and overcame the hurdles to getting this treatment adopted will 
be discussed. 
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Symposia 
 

S.1 Pathways in inflammatory diseases 
 
S.1.04 
Tumor-induced myeloid-cell mediated immune suppression:  Its 
all the RAGE 

S. Ostrand-Rosenberg;  
University of Maryland Baltimore County, Baltimore, MD, United 
States. 

Immunotherapies that activate innate and/or adaptive immunity have 
significant potential for the treatment and prevention of metastatic 
cancer. However, immunotherapies are frequently ineffective 
because cancer patients contain immune suppressive myeloid cells. 
ñMyeloid-derived suppressor cellsò (MDSC) and Tumor-Associated 
Macrophages (TAMs) are the dominant myeloid populations present 
in virtually all patients with solid tumors. Collectively, MDSC and 
TAMs facilitate tumor progression by suppressing T and NK cell 
activation, polarizing immunity towards a tumor-promoting type 2 
phenotype, perturbing the trafficking of naïve T cells, promoting tumor 
vascularization, promoting tumor cell invasion and metastasis, and 
protecting tumor cells from chemotherapy. Multiple studies have 
confirmed that optimal immunotherapy requires the neutralization of 
MDSC and TAMs. Both MDSC and TAMs are driven by chronic 
inflammation which also enhances their synergism. Chronic 
inflammation is a complex phenomenon and there are many pro-
inflammatory mediators. Many of these mediators are regulated by 
the pro-inflammatory alarmins High Mobility Group Box protein 1 
(HMGB1) and S100A8/A9 which activate cells through the Receptor 
for Advanced Glycation Endproducts (RAGE) and Toll-like receptors 
(TLRs). HMGB1 is a major driver of MDSC accumulation and potency 
and mediates its effects by (i) increasing MDSC ability to suppress T 
cell activation; (ii) increasing the synergism between MDSC and 
macrophages by increasing MDSC production of IL-10 in MDSC-
macrophage cross-talk; (iii) increasing the differentiation of MDSC 
from hematopoietic progenitor cells; and (iv) driving the ability of 
MDSC to prevent T cell trafficking by cleaving the T cell homing 
receptor L-selectin (CD62L). 
 
 
 
 
S.1.05 
Regulation of inflammation and mucosal innate immunity by 
HVEM, a TNF super family receptor 

M. Kronenberg, J. Shui, D. Takahashi, A. Larange, G. Kim, S. 
Zahner, H. Cheroutre;  
La Jolla Institute for Allergy & Immunology, La Jolla, CA, United 
States. 

The herpes virus entry mediator (HVEM) is a TNF super family 
receptor that binds multiple ligands, including TNF and Ig super family 
members. We have explored the role of HVEM in epithelial cells, a 
radiation resistant cell type critical for preventing chronic inflammation 
and enhancing host defense. During Citrobacter rodentium infection 
by oral gavage, Hvem

-/-
 mice had impaired colonic epithelial 

responses, resulting in higher bacterial burdens, inflammation and 
increased mortality. HVEM stimulation induced epithelial responses 
by a novel signaling pathway, NIK-dependent Stat3 activation, 
resulting in the expression of genes important for mucosal immunity. 
HVEM signaling also induced IL-22R1 expression, which boosted IL-
22 signaling, leading to further enhanced Stat3 activation in the 
epithelium. While HVEM or IL-22R signaling alone induced Stat3 
activation in epithelial cells in vitro, during infection in vivo, both Stat3-
activating pathways were required. Likewise, in Streptococcus 
pneumoniae infection, HVEM was required not only for survival and 
bacterial clearance, but also for Stat3 activation and induction of 
innate epithelial responses in the lung. In the C. rodentium model, 
HVEM controlled bacterial clearance by interacting with the Ig family 
molecule, CD160, which is prominently expressed by innate-like 
intraepithelial lymphocytes, while a different Ig family member, BTLA, 
is important in the lung. Our findings establish HVEM as a crucial 
regulator of innate defense at mucosal surfaces, including the gut and 
the lung, by acting as a signaling receptor enhancing epithelial Stat3 
activation and inducing epithelial IL-22R1 expression. 
 

S.2 Therapy of autoimmune and 
autoinflammatory diseases 
 
S.2.04 
Treg therapy in autoimmunity and transplantation: preclinical 
and clinical experiences 

J. A. Bluestone
1,2

, S. Bailey-Bucktrout
2
, M. DuPage

2
, S. Gitelman

2
, 

K. Herold
3
, L. Masiello

2
, A. Putnam

2
, Q. Tang

2
, E. Trotta

2
, M. Yadav

2
;  

1
CA, United States, 

2
UCSF, San Francisco, CA, United States, 

3
Yale, 

New Haven, CT, United States. 

Type I diabetic patients suffer from the lack of immune homeostasis 
and unregulated autoimmune destruction of islet ɓ cells. The lack of 
regulation has been attributed, in part, to the loss of a highly 
specialized regulatory T cell. Accumulating evidence suggests that 
defective regulation is due to the instability and loss of Tregs in the 
inflamed pancreatic islets. Treg instability and loss results from 
reduced IL-2 sensitivity and IL-2 signaling via STAT5 as instability is 
reversed, and immune regulation restored, with IL-2 therapy. 
However, IL-2 therapy can also activate effector T cells and NK cell 
subsets as well as induce the expansion of unwanted cells such as 
eosinophils. Thus, the use of IL-2 immunotherapeutically will benefit 
from the generation of selective IL-2 muteins that can specifically 
target Tregs. This presentation will focus on several aspects of Treg 
and IL-2 biology including their function and stability in mouse and 
human autoimmune settings. The application of various 
immunotherapies in controlling Tregs in autoimmune lesions as well 
as clinical approaches to selectively enhance Treg function will be 
presented. This work is supported by NIH and JDRF. 
 
 
 
 

S.3 Microbial triggers for inflammation 
 
S.3.02 
Commensal microbe-dependent induction of effector T cells in 
the lamina propria 

D. R. Littman;  
Skirball Institute, NYU School of Medicine, New York, NY, United 
States. 

The vertebrate intestinal tract is colonized by hundreds of species of 
bacteria that outnumber the total cells in the host, yet must be 
compartmentalized and tolerated to prevent invasive growth and 
harmful inflammatory responses. Signaling initiated by commensal 
bacteria contributes to compartmentalization, preventing mononuclear 
phagocyte-mediated transport of the non-invasive bacteria to sites 
where adaptive immune responses can be induced, e.g. the 
mesenteric lymph nodes. Nevertheless, T cell responses against non-
invasive commensals can occur, as exemplified by responses elicited 
by the segmented filamentous bacteria (SFB). SFB adhere to the 
epithelium in the terminal ileum of mice and induce differentiation of 
Th17 cells that contribute to autoimmune disease in susceptible mice. 
We found that intestinal Th17 cells from SFB-colonized mice have T 
cell antigen receptors (TCRs) largely specific for SFB proteins, 
suggesting that SFB antigen presentation occurs within a niche 
specialized for Th17 cell differentiation. Based on the mouse studies 
and evidence for Th17 cell involvement in rheumatoid arthritis (RA), 
we compared the fecal microbiomes of RA patients and healthy 
individuals, and found an over-representation of bacterial strains most 
closely related to Prevotella copri in newly-diagnosed untreated 
patients. The implications of how individual constituents of the 
microbiota contribute to the effector/memory T cell repertoire and to 
organ-specific autoimmune disease will be discussed. 
 
 
 
 
S.3.03 
Regulation of Pathogen Colonization by Virulence Factors and 
the Microbiota 

G. Nunez;  
University of Michigan, Ann Arbor, MI, United States. 

The mechanisms that allow pathogens to colonize the intestine and 
the indigenous microbiota to inhibit pathogen colonization remain 
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unclear. We found that that germ-free animals are unable to eradicate 
Citrobacter rodentium, a model for human infections with 
attaching/effacing (A/E) bacteria. These bacteria are food- and 
waterborne non-invasive pathogens which attach to and colonize the 
intestinal tract by inducing characteristic A/E lesions on the intestinal 
epithelium, leading to transient enteritis or colitis in humans. The 
genome of A/E pathogens including Enterohemorragic Escherichia 
coli (EHEC), enteropathogenic E. coli (EPEC) and C. rodentium 
harbor the locus of enterocyte effacement (LEE) that is critical for 
bacterial colonization and the ability to cause pathology. We found 
that early in infection, LEE virulence genes were expressed and 
required for pathogen growth in conventionally raised but not germ-
free mice. LEE virulence gene expression was downregulated during 
the late phase of infection, which led to relocation of the pathogen to 
the intestinal lumen where it was out-competed by commensals. The 
ability of commensals to out-compete C. rodentium was determined, 
at least in part, by the capacity of the pathogen and commensals to 
grow on structurally similar carbohydrates. Moreover, dietary 
carbohydrates can influence the ability of members of the gut 
microbiota to out-compete the pathogen in the intestine. Our studies 
indicate the members of the microbiota use metabolic pathways to 
out-compete pathogens. Furthermore, intestinal pathogens have 
developed strategies to avoid competition with commensals based on 
the expression of virulence factors during the early phase of the 
infection. 
 
 
 
 
S.3.04 
Mechanisms and consequences of NFAT signaling pathway 
activation in innate immune cells in LPS-induced inflammatory 
conditions 

F. Granucci
1,2

;  
1
University of Milano-Bicocca, Milano, Italy, 

2
University of Milano-

Bicocca, Department of Bitechnology and Biosciences, Milan, Italy. 

Innate immunity is the most ancient form of response to pathogens 
and it relies on evolutionary conserved signaling pathways, i.e. those 
involving the NF-kB pathway. Nevertheless, increasing evidence 
suggests that factors that have appeared more recently in evolution, 
such as the Nuclear Factor of Activated T cell transcription factor 
family (NFATc), also contribute to innate immune response regulation 
in vertebrates. We have observed that exposure to inflammatory 
stimuli, such as LPS, induces the activation of NFATc factors in 
innate immune cells, including conventional dendritic cells (DCs), with 
a mechanism TLR4-independent involving instead CD14. Therefore, 
from the one hand, the plasma membrane localized CD14 is required 
for the microbe-induced endocytosis of TLR4. This CD14-dependent 
endocytosis pathway is upregulated during DC maturation and is 
required for the efficient stimulation of antigen specific T lymphocytes. 
The CD14-dependent TLR4 endocytosis relies on the Syk-Plcɔ2 
pathway. On the other hand, CD14 promotes the activation of the 
NFAT pathway in DCs. In turn, NFATs contribute to the regulation of 
IL-2 and PGE2 production, antigen transport to the lymph nodes and 
DC life cycle. These three NFAT-controlled phenomena and the 
consequences of their activation will be discussed. 
 
 
 
 

S.4 Leukocyte signaling 
 
S.4.01 
T cell metabolism and differentiation 

D. Cantrell;  
University of Dundee, College of Life Sciences, Dundee, United 
Kingdom. 

T lymphocytes use networks of serine/threonine kinases to interpret 
information from antigens, cytokines and nutrients to make 
appropriate responses that control T cell function. Two important 
nutrient controlled serine/threonine kinases for peripheral T 
differentiation are the mammalian target of rapamycin complex 1 
(mTORC1) and the adenosine monophosphate (AMP)-activated 
protein kinase (AMPK). mTORC1 functions to control effector T cell 
differentiation whereas AMPK monitors energy stress to negatively 
regulate mTORC1 activity and to control the effector/memory 

transition of immune activated T cells. High-resolution mass 
spectrometry analysis of the T cell proteomes reveals that mTORC1 
controls T cell differentiation by regulating the expression of key 
transcription factors that control the expression of effector molecules 
and the effector T cell migratory program. How is mTORC1 activity 
controlled during immune responses? A key insight is that antigen 
and cytokine receptors regulate mTORC1 by controlling the cellular 
uptake of glucose and the large neutral amino acid (LNAA) leucine. 
The intracellular supply of glucose and amino acids to T cells is thus 
regulated by pathogen exposure and the T cell antigen receptor 
(TCR). In the context of leucine uptake, a single System L 
transporter, slc7a5, mediates LNAA uptake in activated T cells. 
Strikingly, Slc7a5 null T cells cannot metabolically reprogram in 
response to antigen and fail to differentiate to effector cells. These 
findings reveal fundamental mechanisms linking pathogen control of 
nutrient uptake in T cells to serine/threonine kinase mediated 
signaling pathways that control T cell function. 
 
 
 
S.4.03 
Control of T cell signaling by membrane binding of TCR-CD3 
ITAMs 

K. Wucherpfennig
1,2

, E. Gagnon
2
, D. Schubert

2
;  

1
MA, United States, 

2
Harvard Medical School, Boston, MA, United 

States. 

The CD3 epsilon and zeta cytoplasmic domains of the T cell receptor 
bind to the inner leaflet of the plasma membrane (PM), and a NMR 
structure showed that both tyrosines of the CD3 epsilon ITAM 
partition into the bilayer. Electrostatic interactions between acidic 
phospholipids and clusters of basic CD3 epsilon residues were 
previously shown to be essential for CD3 epsilon and zeta membrane 
binding. Phosphatidylserine is the most abundant negatively charged 
lipid on the inner leaflet of the PM and makes a major contribution to 
membrane binding by the CD3 epsilon cytoplasmic domain. We have 
found that TCR triggering by peptide-MHC complexes induces 
dissociation of the CD3 epsilon cytoplasmic domain from the plasma 
membrane. Release of the CD3 epsilon cytoplasmic domain from the 
membrane is accompanied by a substantial focal reduction in 
negative charge and available phosphatidylserine in TCR 
microclusters. These changes in the lipid composition of TCR 
microclusters even occur when TCR signaling is blocked with a Src 
kinase inhibitor. Local changes in the lipid composition of TCR 
microclusters thus render the CD3 epsilon cytoplasmic domain 
accessible during early stages of T cell activation. We propose that 
membrane binding sequesters tyrosine residues of an ITAM in the 
hydrophobic phase of the lipid bilayer and that receptor triggering 
induces release of an ITAM from the membrane through localized 
changes in the lipid microenvironment of TCR microclusters. 
 
 
 
S.4.04 
Tyrosine kinases in leukocyte activation and migration 

A. Mocsai;  
Semmelweis University, Budapest, Hungary. 

Myeloid leukocytes such as neutrophils or macrophages are critical 
components of innate immunity but their improper activation may also 
lead to tissue damage during autoimmune inflammation. We have 
previously shown that certain neutrophil responses require Src-family 
kinases, Syk and PLCɔ2. Therefore, we tested the role of tyrosine 
phosphorylation pathways in in vivo inflammatory reactions. Src-
family kinases, Syk and PLCɔ2 were all found to be required for 
autoantibody-induced inflammatory reactions such as the K/BxN 
serum-transfer arthritis in experimental mice. Given the role of 
tyrosine kinases in ɓ2 integrin-mediated leukocyte activation, we 
hypothesized that Src-family kinases, Syk and PLCɔ2 are also 
required for ɓ2 integrin-mediated leukocyte migration. Surprisingly, 
neutrophil migration in a conventional Transwell assay did not require 
Src-family kinases, Syk or PLCɔ2 even though it was strongly 
reduced by the genetic deficiency of the ɓ2 integrin-chain CD18. In 
addition, the Src-family kinase inhibitor dasatinib did not affect in vitro 
neutrophil migration. In vivo competitive migration assays (in which 
wild type and knockout cells are allowed to migrate to the site of 
inflammation within the same animal) also revealed that Src-family 
kinases, Syk and PLCɔ2 were not required for neutrophil or monocyte 
migration in sterile peritonitis or autoantibody-induced arthritis 
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models. On the other hand, tyrosine kinases were required for 
cytokine production by neutrophils and macrophages. Taken 
together, Src-family kinases, Syk and PLCɔ2 are required for 
neutrophil activation and cytokine production but do not play any 
direct role in CD18-mediated migration of myeloid cells to the site of 
inflammation. 
 
 
 
 

S.5 Myeloid cells 
 
S.5.01 
Colony stimulating factors and macrophage lineage phenotypes 

J. A. Hamilton;  
University of Melbourne Department of Medicine, Royal Melbourne 
Hospital, Parkville, Victoria, Australia. 

Macrophage-CSF (M-CSF or CSF-1) and granulocyte macrophage-
CSF (GM-CSF) were originally defined as hemopoietic growth 
factors. Subsequent evidence indicates that they can also affect the 
function of mature myeloid cells, for example, macrophages/dendritic 
cells. There is heightened recent interest in their biology partly 
because clinical trials which target their action are underway in 
inflammation/autoimmunity. 
The comparative effects of M-CSF and GM-CSF on murine and 
human monocyte/macrophage populations in vitro will be presented 
indicating marked differences and even opposite and competing 
responses. The relationships between the phenotypes of such CSF-
1-treated populations to so-called M1 and M2 polarization states will 
be discussed. In vivo data arising out of their depletion/blockade, 
either in the steady state or during inflammation, indicate that M-CSF 
and GM-CSF both probably control macrophage lineage function 
and/or survival relatively late in lineage development, perhaps helping 
to explain the efficacy following their targeting. Unanswered questions 
will be raised and some future strategies recommended. 
 
 
 
 
S.5.03 
Fate mapping the origins of fetal and adult myeloid cells 

H. R. Rodewald, K. Busch, A. Forsthuber, K. Klapproth;  
German Cancer Research Center, Heidelberg, Germany. 

It has remained a challenge to measure in vivo the developmental 
flow from hematopoietic stem cells (HSC) to myeloid and lymphoid 
lineages. Therefore, information on key quantitative numbers that 
characterize the generation and maintenance of the immune lineages 
is scarce, including answers to the questions how many HSC are 
active at any time, and how many HSC or their progeny give rise to a 
particular cell type. We have devised a fate mapping strategy to 
induce a genetic and inheritable mark in long-term HSC in the bone 
marrow. In this system, we traced the hematopoietic output from 
HSC, and measured the developmental flow along hematopoietic 
branches. Frequencies of myeloid output from HSC are about ten-fold 
higher compared to lymphoid cells. Moreover, myeloid output is 
constant while lymphoid cell production appears sporadic during 
normal adult hematopoiesis. Bone marrow transplantation 
experiments into non-myeloablated recipients revealed a fast and 
complete conversion of monocytes from host to donor type. In 
contrast, the group of recently recognized tissue-resident myeloid 
cells, which include microglia in the brain, Kupffer cells in the liver, or 
Langerhans cells in the skin are not, or only incompletely replenished 
from adult bone marrow HSC. Using a lymphoid marker for fate 
mapping, we surprisingly traced the origin of many tissue-resident 
myeloid cells to a developmental window in the fetal liver. A lymphoid 
mark on fetal derived tissue-resident but not monocyte-derived 
macrophages suggests closer myeloid-lymphoid relationships in fetal 
development versus adult maintenance of the immune lineages. 
 
 
 
 

S.5.04 
Uncovering the regulation of gene expression in human 
neutrophils 

M. A. Cassatella;  
University of Verona, Verona, Italy. 

Historically, polymorphonuclear neutrophils have been considered as 
innate immune cells with an anti-infectious and pro-inflammatory 
functions, due to their ability to phagocytose and to produce powerful 
antimicrobial peptides, proteolytic enzymes and reactive oxygen 
intermediates. Recently, however, unsuspected biological features of 
neutrophils have been uncovered. Indeed, it has been shown that 
neutrophils also display a high degree of plasticity as well as 
contribute to the control of innate and adaptive immune responses. 
For instance, various experimental models have validated in vitro 
data proving that, after migration to an infection site, neutrophils are 
stimulated to synthesize and secrete many proinflammatory cytokines 
and chemokines. In such regard, it is well known that member of 
TLRs represent a class of receptors able to trigger neutrophil-derived 
cytokines and chemokines. However, our knowledge on the TLR-
dependent signaling components and molecular mechanisms that, in 
neutrophils, regulate cytokine gene expression is still incomplete. 
Similarly, very little is known on the molecular bases underlying the 
differential capacity to express cytokines by neutrophils and 
autologous monocytes in response to the same TLR agonist. Data 
demonstrating that changes in chromatin organization and 
posttranslational modifications differentially control the transcriptional 
outputs also in human neutrophils will be presented. 
 
 
 
 
S.5.05 
Host vs. microbe in the human neutrophil phagosome 

Y. Y. Pang
1
, J. Schwartz

1
, J. M. Boyd

2
, A. R. Horswill

3
, W. M. 

Nauseef
1
;  

1
Inflammation Program and Department of Internal Medicine, Roy J. 

and Lucille A. Carver College of Medicine, University of Iowa, Iowa 
City, IA, United States, 

2
Department of Biochemistry and 

Microbiology, Rutgers University, New Brunswick, NJ, United States, 
3
Department of Microbiology, Roy J. and Lucille A. Carver College of 

Medicine, University of Iowa, Iowa City, IA, United States. 

In their capacity as the predominant circulating effector cell in human 
innate immune defense against infection, polymorphonuclear 
neutrophils (PMN) exert the majority of their antimicrobial action in 
phagosomes. Antimicrobial agents delivered from granules and 
reactive oxygen species generated de novo by the NADPH oxidase 
can reach high concentrations, including that of the potent 
antimicrobial agent HOCl generated by myeloperoxidase-mediated 
oxidation of chloride. Despite the toxic environment in PMN 
phagosomes, 10-20% of ingested Staphylococcus aureus (SA) 
survives and eventually escapes. To test the hypothesis that ingested 
SA repair host-induced damage as a strategy for survival in PMN, we 
examined the role methionine sulfoxide reductases (msr), enzymes 
that repair oxidized methionine residues, in the fate of ingested SA. A 
deletion mutant lacking two isoforms of msr (msrA1 and msrB) was 
more susceptible to killing by reagent H2O2 or HOCl and by PMN. In 
addition, transcription of msrA1B increased briskly after ingestion by 
normal PMN. Unexpectedly, msrA1B upregulation was even greater 
in SA ingested by PMN in which NADPH oxidase activity was blocked 
by diphenyleneiodonium or genetically absent (CGD PMN). Isolated 
PMN granules without exogenous oxidants stimulated increased 
expression of msrA1B, and screening of a library of two-component 
deletion mutants of SA suggested that vancomycin-responsive VraSR 
regulated msr expression, thereby providing a novel link between 
oxidative protein repair and cell wall homeostasis in SA. Identification 
of those transcriptional responses of ingested microbes that promote 
their survival in PMN will provide better insight into pathogenesis of 
infection and inspire novel strategies for antimicrobial therapy. 
 
 
 



 
17 

 

S.6 Lymphocyte development 
 
S.6.01 
Mechanotransduction processes involved in T cell development 
and cognate recognition 

Y. Choi
1,2

, J. S. Duke-Cohan
1,2

, W. Chen
3
, B. Liu

3
, J. Rossy

4
, T. 

Tabarin
4
, J. Gui

1,2
, K. Gaus

4
, C. Zhu

3
, E. L. Reinherz

5,1,2
;  

1
Harvard Medical School, Boston, MA, United States, 

2
Dana-Farber 

Cancer Institute, Boston, MA, United States, 
3
Georgia Institute of 

Technology, Atlanta, GA, United States, 
4
University of New South 

Wales, Sydney, Australia, 
5
MA, United States. 

During the processes of thymic development as well as immune 
surveillance, the surface molecules on T lineage cells are subject to 
piconewton scale mechanical forces. We have previously shown that 
the TCR is an anisotropic mechanosensor, converting mechanical 
energy into a biochemical signal upon specific but not irrelevant 
pMHC ligation. Resultant common TCR quaternary change rather 
than conformational alteration can best facilitate structural signal 
initiation because of the vast number of distinct TCR molecules. 
Moreover, in principle, sheer forces can form catch bonds at the TCR-
pMHC interface to enhance binding. Given the key role of thymocyte 
trafficking between cortex and medulla during thymic selection, we 
further investigated mechanotransduction processes therein. We 
observed that on developing DP thymocytes, plexinD1 controls 
surface topology of nanometer-scaled ɓ1 integrin adhesion domains. 
Furthermore, ligation of plexinD1 by sema3E in trans regulates 
individual ɓ1 integrin catch bonds. Loss of plexinD1 expression 
reduces ɓ1 integrin clustering thereby diminishing avidity, whereas 
sema3E ligation shortens individual integrin bond lifetimes under 
force to reduce their stability. Both decreased expression of plexinD1 
during developmental progression and a thymic medulla-emanating 
sema3E gradient enhance thymocyte movement towards the 
medulla, thus enforcing the tightly-orchestrated lymphoid trafficking 
required for effective immune repertoire selection. In the absence of 
this regulated mechanobiology, autoreactivity develops. Our results 
demonstrate plexin-tunable molecular features of integrin adhesion 
relevant to many cellular processes. 
 
 
 
 
S.6.02 
Analysis of T cell fate and reactivity 

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

There is strong evidence that manipulation of T cell immunity can 
have clinically meaningful effects, not only in the field of infectious 
diseases but also in oncology. We have set out to develop and exploit 
technologies that can be utilized to dissect disease- and therapy-
induced T cell responses in mice and men. First, to understand how 
the T cell based immune system can recognize human cancer, we 
have developed MHC-based technology to measure T cell reactivity 
against hundreds of (potential) T cell epitopes. Experiments that 
exploit this approach in conjunction with cancer exome sequencing to 
dissect T cell recognition of the consequences of the DNA damage in 
melanoma will be presented. Second, to understand more 
fundamental aspects of the generation of T cell responses, and in 
particular T cell diversity, we have developed technology for in vivo 
lineage tracing at the single cell level. Data obtained demonstrate that 
the fate of individual naïve T cells is highly discordant, with respect to 
initial clonal expansion and differentiation, and with respect to their 
ability to participate in recall responses. From these experiments we 
conclude that the reproducibility of T cell responses that we are used 
to see at the cell population level is due to the averaging of highly 
divergent cellular behaviors. Furthermore, the data demonstrate that 
asymmetric division of T cells is by itself insufficient to explain the 
generation of distinct cellular outcomes within the T cell lineage. 
 
 
 
 

S.6.04 
The role of self recognition in the development of various T cell 
subsets 

K. A. Hogquist;  
University of Minnesota, Minneapolis, MN, United States. 

The healthy adaptive immune system is responsive to foreign 
antigens, and tolerant to self. However, several types of T cells have, 
and even require, substantial self-reactivity for their particular 
functions in immunity: nTreg cells, iNKT cells, and nIELs. We used a 
Nur77GFP reporter mouse to understand the self-reactivity of various 
T cell populations, and examine the consequences of NKT cell self-
reactivity in particular. We identified a specific subset of iNKT cells 
that produces IL-4 in the steady state, particularly early in life. 
Through examination of lineage specific transcription factors, we 
define 3 subsets of iNKT cells_NKT1, NKT2, and NKT17, which 
exhibit substantial inter-strain variation in numbers. In several strains 
of mice, NKT2 cells are abundant and stimulated by self-ligands to 
produce IL-4. This steady state IL-4 conditioned CD8 T cells to 
become ñmemory-likeò, increased serum IgE levels, and caused 
dendritic cells to produce chemokines. These data show that steady 
state IL-4 produced by self-stimulation alters immune properties 
under normal physiological conditions 
 
 
 
 
S.6.05 
Butyrophilin 3A1 binds phosphorylated antigens and stimulates 
human ɔŭ T cells 

G. De Libero
1,2

, L. Mori
1
;  

1
SIgN, Singapore, Singapore, 

2
University of Basel, Basel, 

Switzerland. 

Human T cell receptor Vɔ9Vŭ2-expressing cells recognise 
phosphorylated prenyl metabolites (P-Ags) as antigens in the 
presence of antigen-presenting cells but independently of major-
histocompatibility-complex, MR1 and CD1 molecules. We used 
genetic approaches to identify the molecule that binds and presents 
P-Ags. We used TCR Vɔ9Vŭ2 transgenic T cells as responders to 
stimulation with mouse-human hybrid somatic cell lines as antigen-
presenting cells. Using a combination of somtic hybrids containing 
individual human chromosomes, we mapped the presence of the 
gene encoding the antigen-presenting molecule to human 
chromosome 6, in a position telomeric to MHC locus. By microarray 
we identified genes commonly expressed in antigen-presenting cells 
and found butyrophilin 3A1 (BTN3A1) as the molecule involved in 
activation of TCR Vɔ9Vŭ2 cells. 
BTN3A1 bound P-Ags with low affinity, at 1:1 stoichiometry as 
detected by surface plasmon resonance and mass spectrometry. The 
structures of the BTN3A1 distal domain in complex with host- and 
microbe-derived P-Ags revealed an immunoglobulin-like fold, in which 
the antigens bound within a shallow pocket. Soluble Vɔ9Vŭ2 TCR 
interacted specifically with BTN3A1-antigen complex as shown by 
surface enhanced Raman scattering. Accordingly, BTN3A1 
represents an antigen-presenting molecule for the activation of 
Vɔ9Vŭ2 T cells. 
 
 
 
 
 

S.7 Cancer immunotherapy 
 
S.7.03 
TLR-ligand peptide conjugates for superior therapeutic 
vaccination against immunogenic cancers 

C. J. M. Melief
1
, G. G. P. Zom

2
, D. V. Filippov

3
, W. J. Krebber

4
, F. 

Ossendorp
2
;  

1
ISA Pharmaceuticals, Leiden, Netherlands, 

2
Tumorimmunology, 

Dept of Immunohematology and Blood Transfusion, Leiden University 
Medical Center, Leiden, Netherlands, 

3
Bio-organic Synthesis,, Leiden, 

Netherlands, 
4
ISA Pharmaceuticals,, Leiden, Netherlands. 

High-risk HPV type 16 is the most oncogenic virus type that cause 
cervical, vulvar and head and neck cancer. Therapeutic vaccination 
with a set of 13 overlapping synthetic long peptides (SLP) covering 
the entire sequences of the E6 and E7 oncoproteins of HPV16 
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resulted in complete or partial regression of premalignant lesions in 
>50% of women presenting with premalignant HPV16-positive vulvar 
intraepithelial neoplasia (VIN) (Kenter et al. NEJM 2009). In 
preclinical mouse models TLR ligand-peptide conjugates performed 
better as therapeutic vaccines than long peptides mixed with the 
same TLR ligands. Notably, covalent attachment of TLR ligands to 
synthetic long peptides allows superior Dendritic cell (DC) targeting 
with antigen and DC activation in vitro and in vivo, resulting in 
superior T cell priming and tumor control in these animal models. 
Subsequently D Filippov and colleagues developed a proprietary 
TLR1/2 ligand, based on knowledge of the crystal structure of its 
interaction with the TLR1/2 receptor. 
In 2013 we will conduct a phase I/II toxicity/immunogenicity clinical 
trial in HPV16-positive head and neck cancer patients with a vaccine 
formulation consisting of synthetic long peptides conjugated to the 
improved TLR-ligand. Two peptides were selected from the set of 13 
HPV16 SLP based on immunogenicity in vaccinated patients in 
previous trials. When these novel TLR ligand-HPV peptide conjugates 
were functionally tested in vitro,they both induced significant mouse 
and human DC maturation, as determined by IL-12 production and 
the upregulation of co-stimulatory molecules and other activation 
markers. Moreover, as determined by specific T-cell proliferation and 
cytokine production, the epitopes present in the peptides of both 
conjugates were much more efficiently recognized by HPV-specific 
human T-cell clones derived from VIN patients in comparison to 
mixtures of SLP and the same TLR ligand.Taken together, these 
results provide a solid basis for the further clinical development of 
proprietary TLR ligand -SLP conjugates. 
 
 
 
 

S.8 Innate immune sensors 
 
S.8.02 
NLRs and inflammasomes in intestinal homeostasis, cancer and 
metastasis 

M. Saleh;  
McGill University, Montreal, QC, Canada. 

Sensing of microbial products and/or host-derived danger signals by 
pattern recognition receptors (PRRs) of the innate immune system is 
a key physiological response required to maintain homeostasis at the 
steady state and to induce defense mechanisms in pathological 
situations. However PRR responses need to be tightly regulated, as 
their aberrant activation is often associated with immunopathologies. 
The Nod-like receptors (NLRs), which constitute a subset of PRRs, 
are especially critical for ensuring host resistance, as evidenced by 
the high association of mutations and single nucleotide 
polymorphisms in NLR genes with human diseases. We have 
investigated NLR regulation, signaling mechanisms and effector 
functions in the gut. At the ICI, I will discuss how NLRs and 
associated inflammasomes are regulated, and will present our 
findings on the role of the inflammasome-IL-18 axis in intestinal 
homeostasis, colorectal cancer and metastasis to the liver. We show 
that in addition to maintaining intestinal homeostasis and preventing 
intestinal inflammatory pathologies, the inflammasome mediates 
tumor immune surveillance through NK cells and suppresses 
colorectal cancer growth in the liver. The mechanistic bases of these 
observations will be discussed. 
 
 
 
 
S.8.03 
Human NK cell receptors and pathogen infection 

A. Moretta;  
Dipartimento di Medicina Sperimentale Università di Genova, 
Genova, Italy. 

It is well established that Natural killer (NK) cells play a crucial role in 
early immunity after hematopoietic stem cell transplantation because 
they are the first lymphocyte subset recovering after the allograft. 
Interestingly, in different patients undergoing umbilical CB 
transplantation discrete patterns of NK-cell development can be 
identified. In this context, we showed that , in a group of patients, a 
relevant fraction of NK cells already expressed a mature phenotype 
characterized by the KIR+NKG2A- signature 3-6 months after 

transplantation. In other patients, most NK cells maintained an 
immature phenotype even after 2 months. A possible role for 
cytomegalovirus in the promotion of NK-cell development was 
suggested by the observation that a more rapid NK-cell maturation 
together with expansion of NKG2C+ Siglec-7-NK cells was confined 
to patients experiencing cytomegalovirus reactivation. Our data 
support the concept that cytomegalovirus infection accelerates NK-
cell development after HSCT leading to fully mature KIR+ NK cells 
displaying potent alloreactivity against KIR ligand mismatched 
targets. 
 
 
 
 
S.8.04 
Variable Natural Killer cell Receptors and Human Evolution 

P. Parham;  
Stanford University, Stanford, CA, United States. 

Natural killer (NK) cells have distinctive roles in immunity and 
reproduction, which are controlled by variable receptors that 
recognize MHC class I molecules. The variable NK cell receptors 
present in human populations ï the Killer-cell Immunoglobulin-like 
Receptors (KIR) - are specific to simian primates, species in which 
the KIR have progressively coevolved with MHC class I molecules. 
The emergence of the MHC-A, B and C genes in hominids drove the 
evolution of a system of KIR that recognises MHC-C molecules, 
which is currently most highly elaborated in chimpanzees. By 
contrast, the human system of KIR that recognise HLA-C appears to 
have been subject to different selection pressures that have acted in 
competition on the immunological and reproductive functions of MHC 
class I molecules. It is speculated that this compromise facilitated the 
development of the bigger brains that enabled archaic and modern 
humans to migrate out of Africa and populate other continents. 
Comparison of modern human populations reveals extraordinary 
diversity in their systems of KIR and HLA class I ligands. 
 
 
 
 

S.9 Genetic and epigenetic control 
 
S.9.01 
A genomic framework for macrophage identity and functional 
specialization 

G. Natoli;  
IFOM-IEO Campus, Milan, Italy. 

Cell identity is determined by a complex and highly dynamic interplay 
between cell intrinsic and lineage restricted developmental pathways 
on the one hand, and cell extrinsic and tissue specific micro 
environmental signals on the other. In this context, macrophages are 
a paradigmatic cell population in that their functional specialization in 
vivo reflects the impact of the local microenvironment onto the 
intrinsic macrophage differentiation program. This complex interaction 
leads to a variety of specialized macrophage types in different tissues 
as well as in physiological and pathological conditions. Genomic 
approaches developed in the last five years, and specifically the 
combination of RNA sequencing and Chromatin Immunoprecipitation 
(ChIP)-sequencing, have enabled an integrated and high resolution 
view of players and mechanisms that control macrophage plasticity in 
the context of different environmental conditions and at the same time 
enforce macrophage identity in spite of a changing environment. 
Principles of genomic regulation inferred from these experiments will 
be discussed. 
 
 
 
 
S.9.02 
Histone Mimicry and Antiviral Response 

A. Tarakhovsky;  
The Rockefeller University, New York, NY, United States. 

In my presentation I will discuss histone mimicry and its potential 
physiological significance. Histone mimicry describes a phenomenon 
of structural and functional similarity between the N-terminal domain 
of histones and the non-histone proteins of distinct origin. I will 
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discuss how the presence of histone mimics in mammalian and viral 
proteins contributes to the regulation of gene expression. I will also 
discuss how synthetic compounds that mimic the histone function can 
regulate gene expression in model systems. 
 
 
 
 
S.9.03 
Metabolism, epigenetics and miRNAs - an unholy trinity 
controlling innate immunity 

L. O'Neill;  
Trinity College Dublin, Dublin, Ireland. 

In the field of inflammation research, the most important advances in 
the past 10 years has been in the uncovering of multiple pathways 
involved in innate immunity. Glucose metabolism has been shown to 
be required for induction of IL-1beta mRNA by TLR4. Succinate is a 
signal from the mitochondria elevated in response to TLR signalling, 
which is required for IL-1beta gene transcription via activation of 
HIF1alpha. The so-called Warburg effect of aerobic glycolysis is a 
feature of cells activated during inflammation (including Th17 cells) 
providing an added level of complexity to signalling pathways 
activated by TLRs during inflammation (1). One important output from 
these changes will be epigenetic modification, as histone and DNA 
modification depends on metabolic products such as acetylCoA and 
alpha ketoglutarate. MicroRNAs also participate in these processes, 
two examples being miR107, whose expression is decreased by LPS 
and which is involved in insulin resistance, and miR-210 which can 
target succinate dehyrdogenase. There is therefore likely to be 
important interactions between metabolism, epigenetics and miRNAs 
during innate immunity and inflammation. 
1. OôNeill LAJ and Hardie DG (2013) Metabolism of inflammation 
limited by AMPK and pseudo-starvation. Nature 493, 346-355 
 
 
 
 
S.9.04 
Regulation of T lymphocyte effector functions by non-coding 
RNAs 

M. Pagani, G. Rossetti, R. Bonnal, V. Ranzani, A. Arrigoni, I. Panzeri, 
E. Provasi, R. Rossi, P. de Candia, S. Abrignani;  
INGM, Istituto Nazionale Genetica Molecolare, Milan, Italy. 

CD4
+
 T-lymphocytes orchestrate adaptive immune responses by 

differentiating into various subsets of effector T-cells such as Th1, 
Th2, Th17, and Treg. These subsets have been described by master 
transcription factors that dictate the expression of cytokines and 
receptors, which ultimately define lymphocyte effector functions. 
However, the view of T lymphocyte subsets as stable and terminally 
differentiated lineages has been challenged by increasing evidence of 
functional plasticity within CD4

+
 T-cell subsets, which implies flexible 

programming of effector functions depending on time and space of T 
cell activation. Among the mechanisms which define the plasticity of 
effector functions, regulatory non-coding RNAs appear to play a key 
role. Not only microRNAs have been proven to be important for CD4

+ 

T-cell differentiation, but it is also likely that the overall T cell 
functioning is the result of a multilayered network composed by 
coding RNAs and by short and long non-coding RNAs. Interestingly, 
activated lymphocytes release microRNAs that can be monitored in 
the bloodstream, and we have found that some serum miRNAs can 
be detected as biomarkers of vaccination and more in general of 
adaptive immune responses. Furthermore, the prompt reduction of 
intracellular level of some miRNAs linked to their release in the 
external milieu suggests that the selective extracellular disposal of 
miRNAs can be a rapid way to regulate gene expression during 
lymphocyte activation. In conclusion, the integrated study of all the 
nodes of this network will provide a comprehensive view of the 
molecular mechanisms underlying T cell functions in health and 
disease. 
 
 
 

S.10 T and B cell repertoires 
 
S.10.01 
Thymic microenvironments that shape T cell repertoire 

Y. Takahama;  
University of Tokushima, Tokushima, Japan. 

During development in the thymus, a virgin repertoire of diverse TCR-
alpha/beta recognition specificities in immature T cells is selected to 
form a functionally competent and self-tolerant repertoire of mature T 
cells. Positive selection supports the survival of potentially useful self-
MHC-restricted thymocytes upon low-affinity TCR engagement, 
whereas negative selection deletes potentially harmful self-reactive 
thymocytes upon high-affinity TCR engagement. Recent advances in 
the biology of thymic stromal cells have indicated that a proximal 
interplay among developing T cells, dendritic cells, and thymic 
medullary epithelial cells that promiscuously express tissue-specific 
self-antigens is essential for the establishment of a self-tolerant TCR 
repertoire. It has also been pointed out that the formation of an 
immunocompetent TCR repertoire requires positive selection by 
thymic cortical epithelial cells that express unique protein degradation 
machineries, including the beta5t-containing thymoproteasome. 
These results suggest the vital role played by self-peptide repertoires 
specifically expressed by multiple thymic microenvironments in the 
development of an immunocompetent and self-tolerant T cell 
repertoire. 
 
 
 
 
S.10.03 
Control of early B cell development by the transcription factor 
Ikaros 

T. Schwickert, H. Tagoh, S. Gültekin, A. Dakic, B. Werner, E. 
Axelsson, M. Jaritz, M. Busslinger;  
Research Institute of Molecular Pathology, Vienna, Austria. 

The zinc-finger transcription factors Ikaros (Ikzf1) is an essential 
regulator of B-cell development, which is arrested at an early 
lymphoid progenitor stage in Ikzf1

-/-
 mice. Here, we have investigated 

the role of Ikaros in early B-cell development. 
Conditional loss of Ikaros in Cd79a-Cre Ikzf1

fl/-
 mice stringently 

arrested B-cell development at a transitional c-Kit
low

 pro-B cell stage. 
These pro-B cells did not proliferate although they expressed Igɛ and 
surrogate light chains. ChIP- and RNA-sequencing identified 130 
activated and 180 repressed Ikaros target genes, which code for cell 
surface receptors, signal transducers and transcription factors. 
Consequently, Ikaros-deficient pro-B cells did not undergo pre-B cell 
receptor signaling. Consistent with the identification of Ikaros target 
genes implicated in cell migration and adhesion, Ikaros-deficient pro-
B cells failed to migrate in response to CXCL12 stimulation, but 
strongly adhered to VCAM1-coated surfaces in contrast to control 
pro-B cells. 
At the genome-wide level, Ikaros bound to active promoters and 
enhancers. DNase I hypersensitive (DHS) site mapping and profiling 
of active histone marks revealed that Ikaros binding silenced the 
promoters of repressed Ikaros target genes. In contrast, Ikaros 
promoted transcriptional elongation and activated enhancers at 
activated target genes. Together, these data identified Ikaros as an 
important regulator of early B-cell development. 
 
 
 
 

S.11 Viral infections 
 
S.11.01 
Viral regulation of inhibitory and activating Ly49 receptors 

S. Jonjic;  
Faculty of Medicine University of Rijeka, Rijeka, Croatia. 

Natural killer (NK) cells play an important role in the control of 
cytomegalovirus (CMV) infection. NK cells effector functions are 
mediated through a fine interplay between activating and inhibitory 
NK receptors. Ly49 is a family of mouse NK cell receptors which 
contains both inhibitory and activating members. Inhibitory Ly49 
receptors screen the cells for the presence of MHC class I molecules 
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and play their part in the control of viral infection through the ñmissing-
selfò recognition mechanism. On the other hand, activating Ly49 
receptors can recognize stand-alone viral proteins or viral proteins 
expressed with MHC class I molecules. We have previously shown 
that, in addition to Ly49H which recognizes virally encoded m157 
protein, activating Ly49P, L and D2 receptors also play a role in the 
specific recognition of cells infected by mouse CMV (Pyzik M et al. 
Journal of Experimental Medicine 208:1105, 2011). MCMV encoded 
m04/gp34 was shown to be necessary, but not sufficient for a 
successful recognition of MCMV infected cells via these activating 
receptors. In this talk I will present our results on characterization of 
viral component needed for an efficient recognition of infected cells by 
several activating Ly49 receptors. The biological significance of viral 
regulation of various Ly49 receptors in virus control in vivo will be 
discussed. 
 
 
 
 
S.11.03 
Cytokine regulation of NK and CD8 T cell responses to acute 
viral infections 

C. A. Biron;  
Brown University, Providence, RI, United States. 

There is limited genetic information available to deal with protection 
against an almost limitless range of infectious agents and against 
disease resulting from immune responses to infection. To deal with 
the challenge, the immune system has evolved remarkable flexibility 
in shaping endogenous responses. Work focusing on elements 
controlling cytokine effects on NK and CD8 T cells during viral 
infections will be reviewed. In particular, two mechanisms sensing 
infection conditions to induce intrinsic cellular changes altering 
cytokines responses will be discussed. The first is through modifying 
total protein levels of individual signal transducers and activators of 
transcriptions (STATs) to change functions of cytokines with preferred 
STATs but flexibility to use other STATs for activation. The second is 
the role for proliferation in changing responses to cytokines from 
immune enhancing with interferon (IFN) gamma production, to 
immunoregulating with IL-10 production. The mechanisms are being 
characterized in NK and CD8 T cell responses to type 1 IFNs and IL-
12 during infections of mice with lymphocytic choriomeningitis virus 
(LCMV) and/or murine cytomegalovirus (MCMV). Taken together, the 
studies are making unexpected discoveries about the biological 
importance of experience for conditioning intrinsic cell responses to 
shape immunity and promote health during viral infections. Supported 
by the National Institutes of Health, USA. 
 
 
 
 

S.12 Immunodeficiencies 
 
S.12.02 
Toward a genetic theory of childhood infectious diseases 

J. Casanova;  
The Rockefeller University, New York, NY, United States. 

The hypothesis that inborn errors of immunity underlie infectious 
diseases is gaining experimental support. However, the apparent 
modes of inheritance of predisposition or resistance differ 
considerably between diseases and between studies. A coherent 
genetic architecture of infectious diseases is lacking. We suggest 
here that life-threatening infectious diseases in childhood, occurring in 
the course of primary infection, result mostly from individually rare but 
collectively diverse single-gene variations of variable clinical 
penetrance, whereas the genetic component of predisposition to 
secondary or reactivation infections in adults is more complex. This 
model is consistent with (i) the high incidence of most infectious 
diseases in early childhood, followed by a steady decline, (ii) 
theoretical modeling of the impact of monogenic or polygenic 
predisposition on the incidence distribution of infectious diseases 
before reproductive age, (iii) available molecular evidence from both 
monogenic and complex genetics of infectious diseases in children 
and adults, (iv) current knowledge of immunity to primary and 
secondary or latent infections, (v) the state of the art in the clinical 
genetics of non-infectious pediatric and adult diseases, and (vi) 
evolutionary data for the genes underlying single-gene and complex 

disease risk. With the recent advent of new-generation deep 
resequencing, this model of single-gene variations underlying severe 
pediatric infectious diseases is experimentally testable. 
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Hypomorphic, homozygous mutations in Phosphoglucomutase 
3 impair immunity and increase serum IgE levels 
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Recurrent bacterial and fungal infections, eczema and elevated 
serum IgE levels characterize patients with the hyper-IgE syndrome 
(HIES). Known genetic causes for HIES are mutations in proteins 
involved in signal transduction pathways, namely STAT3 and 
DOCK8. However, glycosylation defects have not been described in 
these patients. One crucial enzyme in a glycosylation pathway is 
Phosphoglucomutase 3 (PGM3), which catalyzes a key step in the 
synthesis of UDP-GlcNAc which is required for the biosynthesis of N-
glycan and other essential glycopolymers. Aim of our study was to 
elucidate the genetic cause in patients who do not have mutations in 
STAT3 or DOCK8. Genetic linkage analysis revealed an 11.9 Mb 
linkage region on chromosome 6. Mutation detection in the positional 
candidate genes identified one homozygous mutation per family 
(L83S and E340del) in PGM3 (Phosphoglucomutase 3) that 
segregated perfectly with affection status and recessive inheritance. 
Sanger sequencing of PGM3 identified two additional HIES patients 
from Morocco with the homozygous L83S mutation and a Turkish 
patient with a third homozygous mutation (D502Y). Functional studies 
showed that these mutations are hypomorphic and leave intact the 
enzymeôs phosphoglucomutase activity, but impact on the 
biosynthetic reactions involving UDP-GlcNAc. Glycomics analysis 
revealed an aberrant glycosylation pattern in leukocytes exemplified 
by a reduced branching of complex-type N-glycans. We concluded 
that the impairment of PGM3 function leads to a novel primary 
(inborn) error of immunity, as biallelic hypomorphic mutations are 
associated with impaired glycosylation and a hyper-IgE-like 
syndrome. 
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Immunoglobulin class switch recombination deficiencies 
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Immunoglobulin class-switch recombination deficiencies (Ig-CSR-Ds) 
are rare primary immunodeficiencies characterized by defective 
switched isotypesô (IgG/IgA/IgE) production. Depending on the 
molecular defect in question, the Ig-CSR-D may be combined with an 
impairment in somatic hypermutation (SHM). Some of the 
mechanisms underlying Ig-CSR and SHM have been described by 
studying natural mutants in humans. This approach has revealed that 
T cell-B cell interaction (resulting in CD40-mediated signaling), 
intrinsic B-cell mechanisms (activation-induced cytidine deaminase-
induced DNA damage), and complex DNA repair machineries 
(including uracil-N-glycosylase and mismatch repair pathways) are all 
involved in class-switch recombination and SHM. We herein describe 
INO80 deficiency as a new cause of mild CSR-D. INO80 is a key 
protein in an evolutionarily conserved chromatin remodelling complex 
that functions in DNA replication, repair and transcriptional regulation. 
We identified hypomorphic INO80 mutations in two Ig-CSR-D 
patients. These mutations were associated with fibroblast hyper-
radiosensitivity, which was corrected by wild-type INO80 expression. 
In CH12-F3 cells, down-regulation of INO80 and its partners Reptin 
and Pontin was associated with lower CSR. Finally, an abnormal 
separation of sister chromatids was observed upon INO80 
downregulation in CH12-F3 cells, suggesting a defect in cohesin. 
Since INO80 and cohesin were shown to accumulate at SŬ and Eɛ 
regions of the IgH locus, we propose that the INO80 complex 
modulates cohesion function that could be required during switch 
region synapsis. 
 
 
 
 

S.13 Autoimmune mechanisms 
 
S.13.01 
Primary Biliary Cirrhosis: The Environment and Autoimmunity 

M. Gershwin;  
University of California at Davis School of Medicine, Davis, CA, 
United States. 

Environmental stimulation is a major factor in the initiation and 
perpetuation of autoimmune diseases. We have addressed this issue 
and focused on primary biliary cirrhosis (PBC), an autoimmune 
disease of the liver. Immunologically, PBC is distinguished by 
immune mediated destruction of the intra hepatic bile ducts and the 
presence of high titer antimitochondrial autoantibodies (AMA) directed 
against a highly specific epitope within the lipoic acid binding domain 
of the pyruvate dehydrogenase E2 subunit (PDC-E2). Using 
quantitative structure activity relationship (QSAR) analysis on a 
peptide-xenobiotic conjugate microarray platform, we have 
demonstrated that when the lipoyl domain of PDC-E2 was modified 
with specific synthetic small molecule lipoyl mimics, the ensuing 
structures displayed highly specific reactivity to PBC sera, at levels 
often higher than the native PDC-E2 molecule. Furthermore, data on 
the immunological characterization of antigen and Ig isotype 
specificities against one such lipoic acid mimic; 6,8-
bis(acetylthio)octanoic acid (SAc), when compared with rPDC-E2, 
strongly support a xenobiotic etiology in PBC. This observation is of 
particular significance in that approximately one third of patients who 
have taken excessive acetaminophen (APAP) developed AMA with 

same specificity as patients with PBC, suggesting that the lipoic 
domain are a target of APAP electrophilic metabolites such as 
NAPQI. We submit that in genetically susceptible hosts, electrophilic 
modification of lipoic acid in PDC-E2 by acetaminophen or similar 
drugs can facilitate loss of tolerance and lead to the development of 
PBC. 
 
 
 
 
S.13.05 
Genetic and Environmental Contributions to Human 
Autoimmune Disease 

D. Hafler;  
Yale School of Medicine, New Haven, CT, United States. 

GWAS identified genetic associations between common SNPs and 
risk of autoimmune diseases. We evaluate the extent of sharing for 
107 disease-risk SNPs in seven diseases and developed a novel 
statistic for which detects association of a SNP to multiple 
phenotypes. We find evidence that 47/107 (44%) immune-mediated 
disease risk SNPs are associated to multiple immune-mediated 
diseases. Distinct groups of interacting proteins are encoded near 
SNPs that predispose to the same subsets of diseases; we propose 
these as the mechanistic basis of shared disease risk. We have 
begun efforts to identify the biologic effects of disease causing SNPs 
at non-coding regions of the genome where it has been difficult to 
assign function to DNA sequence and to compare these effects 
across different autoimmune diseases. We use fine-mapping genetic 
data to identify causal mutations and integrate these data with 
chromatin maps of ten defined human CD4+ T-cell populations and 
56 additional cell-types. These investigations identified risk variants 
disrupting the enhancers of distinct cell types among the different 
autoimmune diseases. Finally, autoimmune disease results from 
untoward interactions between genetics and the environment. We 
recently showed that salt boost the induction of Th17 cells mediated 
by SGK1. The Th17 cells generated under high-salt display a 
pathogenic cytokine phenotype. Mice fed with a high-salt diet develop 
a severe form of EAE. Identifying specific sites where a single, non-
coding nucleotide variant is responsible for disease risk may pinpoint 
specific disruptions of consensus transcription factor binding sites that 
ultimately define disease risk as related to environmental factors. 
 
 
 
 
 

S.14 Gene and cell therapy 
 
S.14.04 
NKT cells as an ideal target for anti-tumor immunotherapy 
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Human NKT cells bearing an invariant VŬ24JŬ18 antigen receptor, 
the counterpart of murine VŬ14JŬ18 NKT cells, mediate strong 
adjuvant activity by their production of IFN-ɔ upon stimulation with a 
specific ligand, Ŭ-GalCer. In the animal model, administration of Ŭ-
GalCer-pulsed DCs into tumor bearing host completely eradicates 
metastatic tumors within a week. IFNɔ produced by Ŭ-GalCer-
activated NKT cells mediates strong adjuvant activity acting on NK 
cells and CD8 killer T cells at the same time to increase in their 
numbers and to enhance their cytotoxic function. Also, NKT cells 
induce maturation of immature DCs in the presence of Ŭ-GalCer, 
resulting in the recovery from immunodeficiency in the tumor-bearing 
host. 
Based on the efficient anti-tumor effects of NKT cell-targeted immune 
cell therapy in the animal model, we conducted phase I/IIa clinical 
trials in patients with head & neck tumors (10 cases). No severe 
adverse event related to the treatment was observed. After the 
injection of Ŭ-GalCer-pulsed PBMC-DCs (10

8
) into nasal submucosa 

together with 5x10
7 

in vitro activated autologous NKT cells, all 
patients responded well to be SD in 5 cases and PR in 5 cases. 
Tumor infiltrating lymphocytes (TIL) in PR and SR cases were 
significantly increased (10-100 times increase over untreated 
controls) 28 days after the NKT cell targeted therapy, which efficiently 
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recruits endogenous NKT cells. iPS-derived NKT cells are also 
effective to eradicate tumors. These results are encouraging and 
warrant further evaluation of the survival benefit of this NKT cell-
targeted immunotherapy. 
 
 
 
 

S.15 Cell trafficking 
 
S.15.01 
Chemokines: tails from the clinic 

P. M. Murphy;  
NIAID, NIH, Bethesda, MD, United States. 

Knowledge about the chemokine system has advanced from 
molecules to mice to man, with CCR5 and CXCR4 antagonists 
maraviroc and plerixafor now on the market for HIV/AIDS and 
hematopoietic stem cell mobilization, respectively. CXCR4 blockade 
is also a rational therapeutic strategy in WHIM syndrome, a rare 
congenital immunodeficiency disorder characterized by warts, 
hypogammaglobulinemia, infections, and myelokathexis (neutropenia 
due to impaired egress from the bone marrow) that is caused by gain-
of-function mutations in CXCR4. We have developed a Phase I 
clinical trial to repurpose plerixafor in WHIM syndrome. In addition to 
defining parameters of safety and efficacy in this disease, the trial has 
identified new patient groups and a potential role for CXCR4 in 
G6PC3 deficiency, a newly discovered inherited disorder of glucose 
homeostasis that like WHIM syndrome is characterized by severe 
congenital neutropenia and myelokathexis. This trial is providing 
basic new insights about the role of CXCR4 in leukocyte trafficking in 
man, as well as information about the utility of plerixafor in WHIM 
syndrome and the feasibility of chronic blockade of this essential 
receptor in any disease where it may play a role in pathogenesis. 
 
 
 
 
S.15.02 
Chemokine Guidance in the Lymph Node Imprints Adaptive 
Immune Responses 

A. Luster;  
Massachusetts General Hospital and Harvard Medical School, 
Boston, MA, United States. 

The differentiation of naïve CD4+ T cells into T helper cells is critical 
for generating adaptive immune responses. This process occurs in 
the lymph node (LN) where naïve CD4+ T cells are activated by 
cognate antigen loaded dendritic cells (DC) and differentiate into one 
of several lineages of helper T cell subsets, such as T helper type 1 
(Th1), Th2, Th17, and T follicular helper (Tfh). While the cytokines 
and transcription factors that control this process are relatively well 
understood, far less is known about how this process is temporally 
and spatially orchestrated within LNs in vivo, where it initially takes 
shape. We have shown that the CXCR3 chemokine system is 
required for the optimal generation of interferon gamma secreting Th1 
cells in vivo. Using a newly generated CXCR3 chemokine ligand 
CXCL9 and CXCL10 reporter transgenic mouse, called REX3 for 
Reporter Expression CXCR3 chemokine ligands, we have found that 
following immunization with LPS and poly I:C or infection with 
influenza, stromal cells in the interfollicular region of the LN 
predominately express CXCL9 while hematopoietic cells in the 
medullary and interfollicular regions express CXCL10. Dendritic cell-
derived CXCL10 facilitates T cell-DC interactions in LNs during T cell 
priming and CXCL9 and CXCL10 guide the intranodal positioning of 
CD4+ T cells to interfollicular and medullary zones, respectively, in 
the LN following immunization and influenza infection. Thus, the 
CXCR3 chemokine system guides priming CD4+ T cells into 
specialized niches in the reactive LN that facilitate Th1 cell 
differentiation. 
 
 
 
 

S.15.05 
Dynamisms and regulation of tumor-associated myeloid cells 
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Tumor growth is often associated with the aberrant systemic 
accumulation of mononuclear phagocytes, which have the potential to 
support tumor growth. The accumulation of tumor-associated 
macrophages (TAMs) is a dynamic process associated with 
medullary and extramedullary monopoiesis and subsequent 
chemokine-mediated cellular migration. Recent studies suggest that 
spleen-pool monocytes are a source of TAMs. However, the relative 
contribution of spleen- versus bone marrow (BM)-pool monocytes to 
the TAM population remains unclear. 
Here, we track spleen- and BM-pool Ly-6Chi monocytes in tumor-
bearing mice in which myeloid cells express KikGR, a fluorescent 
protein that is irreversibly converted from green to red upon exposure 
to violet light. Irradiation of either the BM (femur) or spleen allowed us 
to track the redistribution of Ly-6Chi monocytes from each of these 
pools over a 24 h period. Within 1 h, significant numbers of red cells 
appeared in the peripheral blood from each pool, and began to 
redistribute to the BM, spleen, and tumor. However, many more BM-
pool cells than spleen-pool cells accumulated in the tumor due to 
intrinsic differences in the ability of spleen- and BM-pool monocytes 
to infiltrate and survive within tumors. Experiments using Fucci 
transgenic mice that express cell-cycle indicator proteins 
demonstrated that the BM remains the major site of monopoiesis 
even in the tumor-bearing state. 
These findings provide evidence that the contribution of BM-pool 
monocytes to the TAM population is considerably greater than that of 
spleen-pool monocytes. 
 
 
 
 

S.16 Antigen processing and presentation 
 
S.16.01 
Genome-wide analyses define new factors controlling MHC class 
I and MHC class II antigen presentation 

J. Neefjes;  
The Netherlands Cancer Institute, Amsterdam, Netherlands. 

MHC class I present mainly peptides generated in cells by the 
proteasome to present a blueprint of the intracellular proteome to 
immune cells. MHC class II molecules perform an analogous job but 
present mainly peptides generated in endosomes to the immune 
system. The two systems are thus complementary and in assembly 
cover the entire proteome for presentation. Fully understanding these 
processes is important as it may allow manipulation and then skewing 
of immune responses. Various proteins have been identified that 
support peptide generation, transfer, folding and loading of MHC 
molecules. We will report technologies and results from genome-wide 
genetic screens for additional molecules controlling antigen 
presentation by MHC class I or MHC class II molecules. These define 
new biology but also define new and unique targets for manipulation 
of antigen presentation by MHC molecules, as will be illustrated. 
 
 
 
 
S.16.02 
Molecular Aspects of MHC class I-restricted Antigen Processing 

P. Cresswell;  
HHMI; Yale University School of Medicine, New Haven, CT, United 
States. 

The recognition of virus-infected cells or tumor cells by CD8-positive 
T lymphocytes relies on the formation of complexes of MHC class I 
molecules with virus-derived or tumor specific peptides, respectively. 
The peptides are generated in the cytosol and are translocated into 
the endoplasmic reticulum (ER), where peptide binding occurs, by the 
dimeric ATP-dependent Transporter associated with Antigen 
Processing (TAP). TAP is a component of the multi-subunit Peptide 
Loading Complex (PLC). The PLC also incorporates the glycoprotein 
tapasin, a product of an MHC-linked gene, which physically links 
MHC class I-[[Unsupported Character - Symbol Font &#61538;]]2-
microglobulin dimers to the PLC. The preferential association of MHC 
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class I molecules with high affinity peptides is mediated by tapasin 
and is facilitated by an adaptation of the calnexin/calreticulin quality 
control cycle that normally facilitates the proper folding of a variety of 
glycoproteins in the ER prior to transport. The lectin chaperone 
calreticulin and the thiol oxidoreductase ERp57, two components of 
this folding pathway, are also associated with the PLC and play a 
critical role in the peptide binding process. The mechanism of action 
of the PLC and the nature of the quality control mechanisms 
underlying the formation of MHC class I-peptide complexes will be 
discussed. 
 
 
 
S.16.04 
Antigen crosspresentation in dendritic cells  

S. Amigorena;  
Institut Curie / INSERM U932, Paris, France. 

Dendritic cells represent a highly specialized hematopoietic lineage, 
whose main role is to sense infections in tissues and to activate 
specific T lymphocytes in lymphoid organs to mount immune 
responses adapted to the threat. The mode of dendritic cell activation 
defines a series of maturation programs that influence T cell 
activation deeply. To activate T lymphocytes, dendritic cells need to 
present peptides derived from infectious antigens on MHC molecules 
on their plasma membrane. The activation of CD8+ T cells to mount 
cytotoxic immune responses requires the loading of peptides from 
either endogenous (self or viral) or internalized (endocytosed or 
phagocytozed) antigens. The latter process, called cross 
presentation, is more efficient in dendritic cells than in other antigen 
presenting cells, at least in part due to specialization of dendritic cellôs 
endocytic pathway. Indeed, antigen cross presentation involves 
several steps of intracellular membrane traffic, including the export of 
the internalized antigens to the cytosol, low levels of phagosome-
lysosome fusion and the recruitment of ER-resident proteins to 
phagosomes. We have initiated the analysis of the effect of various 
inducers of dendritic cell maturation on these different steps of 
membrane traffic. 
 
 
 
S.16.05 
Regulatory T cells control Th1 priming by inhibiting CD70 
expression: a role for intercellular transfer of CD27? 
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Naturally occurring regulatory T cells (nTregs) ensure the integrity of 
the host by controlling reactivity to self as well as to foreign antigens. 
We sought to determine the mechanism by which nTreg restrict 
the development of MHC class I and class II-rectricted IFN-ɔ-
producing cells in vivo. Here, we show that regulatory T cells 
selectively inhibit the CD70/CD27 pathway, while sparing interleukin 
12 production. Consistent with a role for CD70, CD27

-/-
 mice did not 

show enhanced Th1 Responses under conditions of regulatory T cell 
depletion.Our data reveal a novel mechanism of immune regulation in 
which intercellular transfer of intact CD27 results in CD70 
downregulation on dendritic cells and impaired Th1-prone 
costimulation. The molecular mechanism of this transfer remains 
elusive and may include trogocytosis and/or tunneling nanotubes. In 
conclusion, our data indicate that nTreg control the expression of 
CD70 on dendritic cells, which has been shown to act as master 
regulator of tolerance versus immunity. 
 
 
 

S.17 Complement and soluble mediators 
 
S.17.01 
Complement: more than a ñguardò against invading pathogens 

J. D. Lambris;  
University of Pennsylvania, Philadelphia, PA, United States. 

Nearly a century after the significance of the human complement 
system was recognized, we have come to realize that its functions 
extend far beyond the elimination of microbes. It is increasingly 

perceived as an intricate network of effectors, regulators and 
regulators that not only drives core cascade functions in health and 
disease but also extensively communicates with associated 
physiological pathways ranging from immunity and inflammation to 
homeostasis and development. A steady stream of experimental data 
reveals new fascinating connections at a rapid pace; while opening 
unique opportunities for research discoveries, and therapeutic 
interventions against various diseases and clinical conditions. I will 
discuss our updated view of the function, structure and dynamics of 
the complement network, highlight its interconnection with immunity 
at large and with other endogenous pathways, and illustrate its 
multiple roles in homeostasis and disease. Finally, I will discuss the 
current status of complement therapeutics and various approaches 
for complement based therapies. 
 
 
 
 
S.17.02 
Functional aspect of the lectin complement pathway 
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The complement system is an effector mechanism in both innate and 
adaptive immunity. It is activated through three pathways, the 
classical, alternative and lectin pathways. The lectin pathway plays a 
role in innate immunity. It is initiated by the binding of mannose-
binding lectin (MBL) or ficolins to carbohydrates on the surfaces of 
pathogens. In the lectin pathway, mannose-binding lectin (MBL) and 
ficolins act as pattern recognition molecules for pathogens, resulting 
in the activation of MBL- associated serine proteases (MASPs; 
MASP-1, MASP-2 and MASP-3). Among these proteases, MASP-2 is 
a key enzyme that cleaves C4 and C2 to assemble a C3 convertase 
(C4b2a). To investigate the roles of MASP-1 and MASP-3, we 
generated a MASP-1- and MASP-3-deficient (M1/3 KO) mouse 
model, and found that the deficient mice lacked alternative pathway 
activation, because factor D (Df) remained as a proenzyme in the 
serum. MASP-1 and MASP-3 were able to convert the proenzyme of 
Df to an active form in vitro and in vivo. Last year, Degn et al. 
reported that in human serum neither MASP-1 nor MASP-3 is 
required for alternative pathway function using 3MC MASP-1/3 
deficient sera (J Immunol 2012). We claimed this point and found that 
in human MASP-1/3 deficient sera human Df is still proDf by Western 
blotting. In human and mouse sera, thus, MASP-1 and MASP-3 
seems to be involved in activation of both the lectin and alternative 
pathways. 
 
 
 
 
S.17.03 
Trick or treat - how do pathogens deal with the complement 
system? 

S. Meri, D. Ho, T. Meri, K. Haapasalo, H. Jarva, S. Jokiranta;  
Department of Bacteriology and Immunology, Haartman Institute, 
University of Helsinki, Helsinki, Finland. 

Despite the potent antimicrobial effects of the complement (C) system 
many pathogenic microbes are resistant to opsonophagocytosis or 
direct C-mediated killing. The pathogens escape C killing e.g. by 
expressing surface proteins that bind soluble C inhibitors, notably 
factor H or C4bp. More than ten different types of microbes (borrelia, 
pneumococci, group A and B streptococci, meningococci and many 
invasive Gram-negative enteropathogens) express factor H binding 
proteins (FHBP). Interestingly, FHBPs of microbes often have the 
same binding sites on factor H, either in domains 6-7 or 20. The 
importance of FHBPs is exemplified by the facts that 1) a polymorphic 
variant in domain 7 that predisposes to age-related macular 
degeneration protects individuals from group A streptococcal 
infections, 2) the site in domain 20 is used by a number of microbes 
extending from Gram-negative and positive bacteria to the yeast 
Candida albicans and 3) the FHBPs can be used as vaccines. As a 
novel C evasion mechanism we have found an ability of pathogenic 
bacteria to bind the key C components C3 and C4 in a form that 
prevents their activation. Microbial proteins that bind C3 and C4 
noncovalently have been discovered e.g. from Borrelia burgdorferi, 
Salmonella and Yersinia. The ability to escape C is thus a key feature 
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in the pathogenicity and invasiveness of disease-causing bacteria. 
Complement resistance may also explain the species-specificity 
spectra of some of the pathogens. At an individual level, those who 
carry protective alleles of their C regulator genes may have survival 
benefit against microbial infections. 
 
 
 
 
S.17.04 
The complement system: friend or foe? 
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Embryo implantation into the maternal decidua represents a real 
challenge for the maternal immune system during pregnancy. The 
system provides protection against pathogens and other noxious 
agents that may impair the progression of pregnancy and at the same 
time avoids attacking the developing fetus despite recognition of 
paternal antigens expressed on fetal trophoblast. These goals are 
achieving mainly through the contribution of the cellular component of 
the innate immune system, in particular NK cells and macrophages. 
However, recent data suggest that the complement system is also 
implicated in these processes. Most complement components and 
regulators are present in the decidual tissue and may originate both 
from the circulation and from local synthesis by various cell types 
including macrophages, fibroblasts, endothelial cells and extravillous 
trophoblasts. Their expression is regulated by cytokines that 
contribute to embryo implantation site inducing vascular remodeling. 
Recent findings have disclosed a novel role of C1q, the first 
complement component, which is synthesized by decidual endothelial 
cells (DECs) and invading extravillous trophoblast. C1q expressed on 
DECs promotes adhesion of endovascular trophoblast followed by 
partial replacement of endothelium, while C1q secreted by 
trophoblasts favors their migration through the decidua. 
Local complement activation may impair fetal survival if it were 
uncontrolled by regulators expressed at critical sites in the feto-
placental unit. However, unrestricted complement activation may 
overcome the protection of complement inhibitors resulting in tissue 
damage and poor pregnancy outcome. Anti-phospholipid syndrome 
and pre-eclampsia are two examples of pathologic pregnancies that 
are contributed to a large extent by complement activation. 
 
 
 
 

S.18 Bacterial infections 
 
S.18.01 
Activation of inflammasomes by bacterial pathogens 

R. E. Vance;  
University of California, Berkeley, CA, United States. 

Inflammasomes are multiprotein complexes that assemble in the 
cytosol of cells in response to infection or other noxious stimuli. Once 
assembled, inflammasomes initiate downstream signaling by 
activation of downstream proteases, most notably Caspase-1 and 
Caspase-11. Once activated, these caspases initiate downstream 
signaling events that stimulate inflammation. For example, 
inflammasome activation results in processing of cytokines 
(interleukins-1beta and -18), production of eicosanoids, and a rapid 
lytic cell death called pyroptosis. There are several distinct 
inflammasomes, each of which responds to different stimuli. 
However, the mechanisms by which these stimuli actually lead to 
inflammasome assembly are poorly understood. In my talk I will 
discuss recent advances in our understanding of inflammasome 
activation in response to bacteria. Our data, and that of several other 
labs, support the idea that the mechanisms of inflammasome 
activation are surprisingly diverse. An important question that will be 
considered is whether there are any general principles underlying 
these diverse mechanisms. 
 
 
 

S.18.02 
Card9 Signaling Complexes in Innate Immunity 

J. Ruland;  
Technische Universität Münche, München, Germany. 

Card9 is a non-redundant adapter protein that functions in the innate 
immune system in the assembly of multifunctional signaling 
complexes. These complexes are engaged upon bacterial, fungal, or 
viral recognition, and they are essential for host protection. Loss of 
function mutations in Card9 lead to immunodeficiencies in mice and 
man. Moreover, Card9 polymorphisms are commonly associated with 
human inflammatory diseases such as inflammatory bowel diseases. 
Card9 is required to link Syk-coupled C-type lectin receptors to NF-
kappaB activation. Card9 signaling also responds to intracellular 
danger sensors, such as RIG-I-like receptors and Nod2. 
Mechanistically, Card9 cooperates with Bcl10 and the paracaspase, 
Malt1 for the activation of pro-inflammatory cascades. A better 
understanding of the mechanisms of Card9 activation will enable the 
development of agonists or antagonists, which might be useful in 
vaccination and therapies of immunopathologies, Here, we discuss 
recent insights into the molecular regulation of Card9 signaling and 
the function of Card9 in host defense and immune homeostasis. 
 
 
 
S.18.03 
Type I interferon suppresses Type II interferon-triggered human 
anti-mycobacterial responses 

R. Modlin;  
UCLA, Los Angeles, CA, United States. 

The immune mechanisms that control resistance vs. susceptibility to 
mycobacterial infection in humans were investigated by studying 
leprosy skin lesions, the site where the battle between the host and 
the pathogen is joined. Using an integrative genomics approach, we 
found an inverse correlation between IFN-ɓ and IFN-ɔ gene 
expression programs at the site of disease. The Type II IFN, IFN-ɔ 
and its downstream vitamin D-dependent antimicrobial genes were 
preferentially expressed in the lesions from patients with the self-
healing tuberculoid form of the disease and mediated antimicrobial 
activity against the pathogen, Mycobacterium leprae, in vitro. In 
contrast, the Type I IFN, IFN-ɓ, and its downstream genes, including 
IL-10, were induced in monocytes by M. leprae in vitro, and were 
preferentially expressed in the lesions of disseminated and 
progressive lepromatous form. The IFN-ɔ-induced macrophage 
antimicrobial response was inhibited by IFN-ɓ and IL-10, by a 
mechanism involving blocking the generation of bioactive 1,25-
dihyroxyvitamin D as well as inhibiting induction of antimicrobial 
peptides cathelicidin and DEFB4. The ability of IFN-ɓ to inhibit the 
IFN-ɔ-induced vitamin D pathway including antimicrobial activity was 
reversed by neutralization of IL-10, suggesting a possible target for 
therapeutic intervention. Finally, a common IFN-ɓ and IL-10-
associated gene signature was identified in both the skin lesions of 
leprosy patients and in the peripheral blood of active tuberculosis 
patients. Together these data suggest that the ability of IFN-ɓ to 
downregulate protective IFN-ɔ responses provides one general 
mechanism by which some bacterial pathogens of humans evade 
protective host responses and contribute to pathogenesis. 
 
 
 
 

S.19 Immune surveillance and tumor 
immunity 
 
S.19.02 
Integrating immune and vascular signaling programs through 
lectin-glycan interactions 

G. A. Rabinovich;  
Instituto de Biología y Medicina Experimental (IBYME/ CONICET), 
Ciudad de Buenos Aires, Argentina. 

In the postgenomic era, the study of the óglycomeô- the whole 
repertoire of saccharides in cells and tissues- has enabled the 
association of unique glycan structures with specific physiological and 
pathological processes. The responsibility for deciphering this 
biological information is assigned, at least in part, to endogenous 
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glycan-binding proteins or lectins whose expression is regulated at 
sites of inflammation and tumor growth. With the overarching goal of 
generating more rational therapeutic strategies, our laboratory 
investigates the molecular interactions between endogenous lectins 
and N- and O-glycans leading to the control of immune tolerance, 
inflammation and angiogenesis in the tumor microenvironment. In the 
past years we have identified an essential role for galectin-1, an 
endogenous lectin with specificity for poly-N-acetyllactosamine-
enriched glycans in promoting tumor-immune escape in several tumor 
models by selectively eliminating Th1 and Th17 responses, by 
instructing the differentiation of tolerogenic dendritic cells (DCs) and 
by promoting the expansion of FoxP3+ T regulatory cells. In the 
presence of galectin-1, DCs acquired an interleukin 27 (IL-27)-
dependent regulatory function and promoted IL-10-mediated T cell 
tolerance. More recently, we found that interactions between galectin-
1 and specific target N-glycans may couple tumor hypoxia to 
angiogenesis through mechanisms that are independent of HIF-1Ŭ. 
Targeted disruption of galectin-1-glycan interactions prevented 
hypoxia-driven angiogenesis and suppressed tumorigenesis in 
several models. Our results suggest a major role for lectin-glycan 
interactions in integrating immunoregulatory to vascular signaling 
programs during tumor growth and metastasis 
 
 
 
 

S.20 T and B cell subsets 
 
S.20.02 
Transcriptional network controlling Th17 cell differentiation 

V. Kuchroo;  
Harvard Medical School, Boston, MA, United States. 

Upon activation, T cells undergo distinct developmental pathways, 
attaining specialized properties and effector functions. T-helper (TH) 
cells are traditionally thought to differentiate into TH1 and TH2 cell 
subsets. Recently, a subset of interleukin (IL)-17-producing T cells 
(TH17) distinct from TH1 or TH2 cells was described and shown to 
have a crucial role in the induction of autoimmune tissue injury. 
Accumulating data suggests that there are three distinct steps in 
Th17 differentiation: Induction, Amplification and Stabilization 
mediated by distinct cytokines and loss of any of the cytokines (TGF-
b, IL-6, IL-21 or IL-23) in the pathway results in a defect in generation 
of Th17. However not all Th17 cells are pathogenic and induce 
autoimmunity, IL-23 is a key cytokine that induces pathogenicity in 
Th17 cells. Using expression profiling at very high temporal 
resolution, novel computational algorithms and innovative nano-wire 
based ñknock-downò approaches, we have developed a regulatory 
network that governs the development of Th17 cells. The Th17 
transcriptional network consists of two self-enforcing but mutually 
antagonistic modules, which are essential for maintaining a balance 
between Th17 and other CD4 T cell subsets. Using these approaches 
we have identified Serum Glucocorticoid Kinase-1 (SGK-1) a key 
kinase induced during IL-23R signaling. High concentration of NaCl 
also induces SGK-1 and promotes Th17 differentiation, therefore 
supporting the possibility that high salt diet promotes Th17 
differentiation and provides a trigger for inducing autoimmune disease 
on a genetically susceptible background. 
 
 
 
 
S.20.05 
Development and function of dendritic cell subsets 
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The BATF members of the AP-1 transcription factor family mediate 
lineage decisions and functions of several types of immune cells. Batf 
is required for TH17 development, for T follicular helper (TFH) 
function by controlling c-Maf and Bcl6 expression, and in B cells, for 
AID expression and activation of transcription of the I-region 
promoters. Batf3 controls terminal differentiation and viability of the 
Irf8-dependent CD8Ŭ

+
/CD103

+
 subsets of conventional dendritic cells 

required for cross-priming of CD8 T cells and innate defense against 

Toxoplasma gondii. The unique lineage-specific functions of BATF 
family members depends on the interaction of their leucine zipper 
domains to interact with non-AP-1 factors, specifically Irf4 and Irf8, in 
forming complexes on compound recognition elements. Although this 
unique interaction clearly operates in many BATF-specific 
transcriptional circuits, additional non-IRF-dependent activities are 
apparent that are still unique and not mediated by other AP-1 factors, 
such as in the regulation of the immunosuppressive cytokine IL-10. 
While homeostatic development of CD8Ŭ

+
 DCs is Batf3-dependnet, 

we identified a novel physiologic pathway that operates during 
infections by intracellular pathogens and that employs Batf and Batf2 
for molecular compensation of Batf3 function in DC progenitors. This 
compensatory pathway serves to expand this protective DC subset 
during infections by intracellular pathogens. The seminar will discuss 
this and other unique and recently identified aspects of dendritic cell 
physiology. 
 
 
 
 

S.21 NK cells 
 
S.21.01 
Co-stimulation of natural killer cells overcomes anergy 

W. M. Yokoyama;  
HHMI/Washington University, St. Louis, MO, United States. 

Natural killer (NK) cells are well known to integrate signals received 
from their activation and inhibitory receptors that recognize ligands on 
their cellular targets but our understanding of NK cell activation is still 
incomplete. These concepts are well illustrated by NK cell responses 
to murine cytomegalovirus (MCMV) which contains several open 
reading frames (ORFs) that down-regulate expression of MHC class I 
molecules on infected cells, presumably to evade virus-specific MHC 
class I-restricted T cells while releasing the MHC class I-specific 
inhibitory receptors on NK cells, making the infected cells more 
vulnerable to NK cells. However, NK cells do not directly attack 
MCMV-infected cells unless they express m157, a virus-encoded 
molecule that is a ligand for the Ly49H NK cell activation receptor. 
Yet, the transgenic expression of m157 does not lead to widespread 
NK cell activation and instead leads to ñanergyò of Ly49H+ NK cells, a 
form of tolerance. Here I will describe our progress in understanding 
how interactions between Ly49H and m157 lead to NK cell activation 
during MCMV infection but anergy during non-inflammatory 
conditions. In essence, ñco-stimulationò of NK cells by signals from 
other molecules and pathways overcomes ñanergyò from activation 
receptor engagement alone. 
 
 
 
 
S.21.02 
Adaptive reconfiguration of the human NK-cell compartment in 
response to cytomegalovirus 

A. Muntasell
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Human Cytomegalovirus (HCMV) infection promotes in healthy 
individuals a persistent expansion of a functionally competent NK-cell 
subset expressing high surface levels of the CD94/NKG2C activating 
receptor. NKG2C

bright
 NK cells are NKG2A- CD16+, display inhibitory 

KIR and LILRB1 receptors for self HLA class I molecules, but bear 
low levels of NKp46 and NKp30 activating receptors. Only minor 
proportions of NKG2C

dim
 NK cells with a distinct phenotypic profile are 

detected in HCMV seronegative as well as in a number of HCMV+ 
subjects. 
The expansion of NKG2C

+
 NK cells reported in other infectious 

diseases is systematically associated to HCMV co-infection. The 
reconfiguration of the NK cell compartment appears particularly 
marked in immunocompromised patients and in symptomatic 
congenital HCMV infection, suggesting that it is inversely related with 
the efficiency of the T cell response. 
An NKG2C gene deletion has been reported in different populations 
(~4% NKG2C

del/del
). NKG2C zygosis appears related with the 
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magnitude of the steady-state NK cell redistribution, and functional 
studies support that the genotype influences the response of NKG2C

+
 

cells to engagement of the receptor. 
This feature of HCMV infection is reminiscent of the response of 
murine Ly49H

+
 NK cells against MCMV, and it has been 

hypothesized that an interaction of the CD94/NKG2C receptor with 
HCMV-infected cells may drive the NK subset expansion. Yet, the 
role of NKG2C

+
 cells in the control of HCMV infection, the molecular 

mechanisms underlying the reconfiguration of the NK cell 
compartment, and its putative influence on the immune response to 
other pathogens or tumours remain open issues. 
 
 
 
 
S.21.04 
Natural Killer cells, Innate Lymphoid cells and Immunity 

E. Vivier;  
Centre d'Immunologie de Marseille-Luminy, INSERM/CNRS/Aix 
Marseille University, France. 

Innate Lymphoid cells represent an emerging group of cells that 
participates to innate and adaptive immune responses. Natural Killer 
(NK) cells belong to group 1 ILCs. NK cell distinguish normal cells 
that they spare, from target cells that they contribute to eliminate, 
through a variety of cell surface activating and inhibitory receptors, 
the engagement of which regulates NK cell activities. Among NK cell 
activating receptors, NK cell express the Natural Cytotoxicity 
Receptors (NCR), which have been shown since more than a decade 
to be involved in the activation of NK cells by tumor cells. The NCR 
family includes NKp46, NKp44 and NKp30. A subset of gut Innate 
Lymphoid Cells (NCR+ ILC3) also express NKp46 in human and 
mice. We generated a NKp46-iCre knock-in mice that allow us to 
selectively target genes in NK cells and NCR+ ILC3. Using this 
genetic model, we will present data on the mechanisms by which 
these cells adapt to their environment. 
 
 
 
S.21.05 
Molecular mechanisms of differentiation of pro-inflammatory 
gamma-delta T-cells 

B. Silva-Santos;  
Instituto de Medicina Molecular, Lisboa, Portugal. 

Gamma-delta T-cells are innate-like lymphocytes that share many 
functional properties with NK cells. Among them, we have recently 
demonstrated that human gamma-delta cells employ NKG2D and 
natural cytotoxicity receptors (especially NKp30) to target 
hematological tumors. The anti-tumor function of gamma-delta cells is 
also tightly linked to their abundant secretion of interferon-gamma 
(IFN-g). On the other hand, we and others have shown that gamma-
delta cells make a large contribution to the production of interleukin-
17 (IL-17) in murine models of infection, autoimmunity and cancer. 
We further demonstrated that IL-17 versus IFN-g producing gamma-
delta cells differentiate in the murine thymus and can be segregated 
on the basis of CD27 expression levels. However, the molecular 
determinants of their functional potential in the periphery remained 
unknown. We have now conducted a genome-wide characterization 
of histone H3 modifications, integrated with mRNA levels of 
transcription factors that control Il17 or Ifng expression, in peripheral 
gamma-delta cell subsets. This revealed a large set of potential new 
players in type 1 (IFN-g) or type 17 (IL-17-producing) cell 
differentiation in vivo. Furthermore, it allowed us to show that 
CD27(+) gamma-delta cells are stably committed to express Ifng but 
not Il17, whereas CD27(-) gamma-delta cells display permissive 
chromatin configurations at both type 17 and type 1 gene loci and can 
differentiate into IL-17/ IFN-g double producers in IL-1b/ IL-23-rich 
microenvironments. We will discuss the implications of these findings 
for gamma-delta T-cell responses in infection, autoimmunity and 
cancer. 
 
 
 

S.22 Costimulatory and inhibitory 
molecules 
 
S.22.02 
The role of CTLA-4 in regulating T cell responses 

D. M. Sansom
1,2

;  
1
UCL, London, United Kingdom, 

2
University College London, London, 

United Kingdom. 

The T cell immune system exists in a state of balance, poised to react 
to invading pathogens but at the same time constantly being 
restrained from attacking our own tissues. Several strategies are 
employed in order to minimise our own self-reactivity. First amongst 
these processes is the deletion of T cells in the thymus, however this 
process is incomplete and self-reactive T cells still populate our 
immune systems. A second layer of control is exerted by regulatory T 
cells (Treg) which act to restrain self-reactivity by dominantly 
suppressing T cell responses. How Treg function to prevent 
autoimmunity is therefore of considerable interest. The protein CTLA-
4 is highly expressed on Treg and we have recently identified a novel 
molecular basis for CTLA-4 function where CTLA-4 acts as a 
molecular ñhooverò removing stimulatory ligands from antigen 
presenting cells[1]. This talk will discuss the mechanisms of CTLA-4 
function, the predictions generated by this mechanism of action and 
the implications for regulatory T cell function. 
1. Qureshi, O.S., et al., Trans-endocytosis of CD80 and CD86: a 
molecular basis for the cell-extrinsic function of CTLA-4. Science, 
2011. 332: p. 600-3. 
 
 
 
 
S.22.03 
Neutrophil microparticles activate tissue protective signals. 
Mauro Perretti Barts and The London School of Medicine 

M. Perretti, L. Norling, S. Headland, J. Dalli, T. Montero-Melendez;  
Barts and The London School of Medicine, London, United Kingdom. 

Altered plasma neutrophil microparticle levels have recently been 
implicated in a number of vascular and inflammatory diseases, yet 
our understanding of their actions is very limited. We have recently 
detailed the proteome of neutrophil microparticles observing presence 
of >300 proteins, which varied in large part in function of the mode of 
neutrophil stimulation (Dalli, Montero-Melendez et al., Mol Cell Prot 
2013). Heterogeneity of vesicles released from the same cell type 
was also reflected in distinct modulation of target cells, like the 
endothelial cells. These data set the scene for further analyses in 
human samples, like septic plasma and rheumatoid arthritis synovial 
fluids. It was noted that microparticles generated in settings that 
mimic vascular inflammation seem to propagate and accentuate the 
inflammatory response whereas microparticles that mimic those 
produce by neutrophils in an exudate are able to active tissue 
protective circuits. The latter is being studies in the contact of joint 
inflammatory disease. Specific determinants for the bioactions 
afforded by these microparticles have been identified and are 
exploited for therapeutic opportunities. 
Funded by The Wellcome Trust (program 086867/Z/08) 
 
 
 
 

S.23 Vaccination 
 
S.23.01 
Vita-PAMPs: Signatures of microbial viability 

J. Blander;  
Icahn School of Medicine at Mount Sinai, New York, NY, United 
States. 

Can the innate immune system detect and respond to microbial 
viability? Using bacteria as a model, we found that indeed the very 
essence of microbial infectivity, viability itself, can be detected, and 
notably, in the absence of the activity of virulence factors. The 
microbial molecule that serves as the signature of viability is bacterial 
messenger RNA (mRNA), common to all bacteria, and without which 
bacteria cannot survive. Prokaryotic mRNAs also differ from 
eukaryotic mRNAs in several ways, and as such, these features all 
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fulfill the criteria for a pathogen-associated molecular pattern (PAMP) 
as originally proposed by Charles Janeway. Because these mRNAs 
are lost from dead bacteria, they belong to a special class of PAMPs, 
which we call vita-PAMPs. Here we discuss the possible receptors 
and pathways involved in the detection of bacterial mRNAs, and thus 
microbial viability. We also consider examples of vita-PAMPs other 
than bacterial mRNA. 
 
 
 
 
S.23.05 
Reprogramming the immune environment in cancer via dendritic 
cells 

A. K. Palucka, J. Banchereau;  
Baylor Institute for Immunology Research, Dallas, TX, United States. 

T cells can reject established tumors when adoptively transferred into 
patients thereby demonstrating that the immune system can be 
harnessed for cancer therapy. Active immunotherapy with vaccines 
has the potential to induce tumor-specific effector and memory T cells 
that might control tumor outgrowth on the long term. Vaccines act 
through dendritic cells (DCs), which induce, regulate and maintain T 
cell immunity. The goal is to generate high-quality, high-sensitivity, 
poly-functional effector CD8

+
 T cells that reject tumors and memory 

CD8
+
 T cells that prevent relapse by targeting distinct DC subsets. 

Our pre-clinical studies demonstrate that Langerhans cells are 
superior to other DC subsets in their capacity to prime high-affinity 
CD8

+ 
T cells that can kill tumors. Our recent studies demonstrated the 

presence in breast cancer Th2 inflammation, which fosters breast 
cancer development. This is driven by the cytokine TSLP, which 
induces and maintains pro-tumor CD4

+
 T cells via OX40L-expressing 

DCs. Thus, a better understanding of DC biology within the tumor 
environment will allow us to design novel immunotherapeutic 
strategies that reprogram DCs to induce tumor-rejecting Th1-
mediated acute inflammation and strong tumor-specific CD8

+
 

cytotoxic T cells. 
 
 
 
 

S.24 Protozoal, fungal and helminth 
infections 
 
S.24.03 
Immunity and tolerance to fungi: The contribution of gut 
microbiota via tryptophan catabolism 

L. Romani
1,2

, T. Zelante
2
, R. G. Iannitti

2
, C. Cunha

2
, A. De Luca

2
, G. 

Pieraccini
3
, C. Massi-Benedetti

2
, F. Fallarino

4
, A. Carvalho

2
, P. 

Puccetti
2
;  

1
Italy, 

2
Department of Experimental Medicine and Biochemical 

Sciences, University of Perugia, Perugia, Italy, 
3
Mass Spectrometry 

Centre (CISM) of the University of Florence, Florence, Italy, 
4
Department of Experimental Medicine and Biochemical Sciences, 

University of Perugia, Perugia, Perugia, Italy. 

Candida albicans is a commensal fungus of the oro-gastrointestinal 
tract, vagina and skin. In concomitance with defects in the innate and 
adaptive immune systems or microbial dysbiosis, the fungus may shift 
from a state of commensalism to parasitism and can cause severe 
chronic mucosal infections. IL-22, driven by intestinal microbiota, 
exerts a fine control over the initial fungal growth and tissue 
homeostasis at mucosal surfaces. This prompted us to decipher the 
signaling mechanism(s) linking the bacteria-fungal population 
dynamics with the mammalian host at mucosal surfaces. Endogenous 
tryptophan metabolites from resident microbiota have an important 
role in mammalian gut immune homeostasis, yet their potential 
contribution to fungal colonization and/or infection has never been 
addressed. We discovered a metabolic pathway whereby tryptophan 
metabolites from the microbiota balance antifungal mucosal reactivity 
in mice. Switching from sugar to tryptophan as an energy 
sourceīe.g., under conditions of unrestricted tryptophan 
availabilityīhighly adaptive lactobacilli are expanded and produce an 
AhR ligand that contributes to AhR-dependent Il22 transcription. The 
resulting balanced mucosal response provides colonization 
resistance to C.albicans and mucosal protection from inflammation. 
Thus, our study identifies a tryptophan metabolic pathway that is 
exploited by certain lactobacilli to optimize host immune homeostasis 

and fungal adaptation in vertebrate hosts and may offer a plausible 
explanation not only for susceptibility to infection in certain clinical 
settings but also for the strain-specific effects observed with probiotic 
lactobacilli administration, the empirical use of which as probioticsīto 
prevent Candida infectionīhas long been recommended but never 
mechanistically explained. 
 
 
 
 

S.25 Innate lymphocytes and mucosal 
immunity 
 
S.25.03 
Treg induction by a rationally selected Clostridia cocktail from 
the human microbiota 

K. Honda;  
RIKEN Center for Integrative Medical Sciences (IMS RCAI), 
Yokohama, Japan. 

Manipulation of the gut microbiota holds great promise for treating 
inflammatory and allergic diseases. Although numerous probiotic 
microorganisms have been identified to date, there is a compelling 
need to discover organisms that elicit more robust therapeutic 
responses, are compatible with the host, and can affect a specific arm 
of the host immune system in a well-controlled, physiological manner. 
Here we used a rational approach to isolate CD4+Foxp3+ regulatory 
T cell (Treg)-inducing bacterial strains from the human indigenous 
microbiota. Starting with a healthy human faecal sample, a sequence 
of selection steps was applied to obtain mice colonised with human 
microbiota enriched in Treg-inducing species. From these mice, we 
isolated and selected 17 strains of bacteria based on their high 
potency in enhancing Treg cell abundance and inducing important 
anti-inflammatory molecules, including interleukin 10 (IL-10) and 
inducible T-cell co-stimulator (ICOS), in Treg cells upon inoculation 
into germ-free (GF) mice. Genome sequencing revealed that the 17 
strains fall within clusters IV, XIVa and XVIII of Clostridia, which lack 
prominent toxins and virulence factors. The 17 strains act as a 
community to both provide bacterial antigens to T cells and to help 
polarize the T cells to become Treg cells by inducing the generation 
of a TGF-ɓ-rich environment. Oral administration of the cocktail to 
adult mice attenuated disease in models of colitis and allergic 
diarrhoea. Use of the isolated strains may allow for tailored 
therapeutic manipulation of human immune disorders. 
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Mucosal T cells: Modelled to fit the challenges 
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The T cells that reside as intraepithelial lymphocytes (IEL) within the 
epithelium of the gastrointestinal tract constantly face a plethora of 
foreign antigens. This challenge requires rapid and effective 
protection, however, with the least damage to the epithelium. 
Furthermore, since the majority of antigens are diet- or commensal-
derived antigens, a strict requirement for maintaining a balance 
between protection and tolerance represents another challenge. 
Most IEL are CD8Ŭɓ effector memory T cells (TEM) with immediate 
protective functions. Unlike lymphoid memory cells, mucosal TEM are 
controlled by an environmental-driven process that optimizes effective 
immunity by selectively preserving the highest affinity CD8Ŭɓ 
cytotoxic T lymphocytes (CTL). The selective accumulation of high 
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affinity CD8Ŭɓ TEM provides a first line of defense with exceedingly 
responsive sentinels that can eliminate invading pathogens, before 
the pathogens or the systemic immune system can jeopardize the 
barrier integrity. In addition to the CD8Ŭɓ CTL, there are also CD4 T 
cells with a cytotoxic phenotype and recently we showed that these 
CD4 CTL are progeny of conventional CD4 Th cells that lost the Th 
transcription factor, ThPOK and post-thymically terminated the Th 
program and acquired the CTL phenotype instead. Both, the selective 
accumulation of high affinity CD8Ŭɓ TEM and the functional switch of 
CD4 Th cells to CTL, are processes driven by the challenges 
imposed by the mucosal environment to keep a balance between 
optimal immune protection in the face of immune tolerance. 
 
 
 
 

S.26 Microbiome and microbe adaptation 
 
S.26.03 
Trained immunity: innate immune imprinting of host-microbe 
interaction 

M. G. Netea;  
Radboud University Nijmegen Medical Center, Nijmegen, 
Netherlands. 

The inability of innate immunity to build an immunological memory, 
considered one of the main characteristics differentiating it from 
adaptive immunity, has been recently challenged by studies in plants, 
invertebrates, and mammals. Long-term reprogramming of innate 
immunity, that induces adaptive traits and has been termed trained 
immunity characterizes prototypical innate immune cells such as 
natural killer cells and monocytes, and provides protection against 
reinfection in a T/B-cell-independent manner. In contrast, trained 
immunity has been shown to be able to induce protection against 
reinfection in a monocyte-independent manner. Non-specific 
protective effects dependent on trained immunity have also been 
shown to be induced after BCG vaccination in humans. Specific 
signaling mechanisms including the dectin-1/Raf1 and NOD2-
mediated pathways induce trained immunity, through induction of 
histone methylation and epigenetic reprogramming of monocyte 
function. Complex immunological and metabolic circuits link cell 
stimulation to a long-term epigenetic reprogramming of its function. 
The concept of trained immunity represents a paradigm change in 
immunity and its putative role in infection and inflammation may 
represent the next step in the design of future vaccines and 
immunotherapeutic approaches. 
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The endogenous microbiome controls development of 
spontaneous autoimmunity to immunologically privileged 
neuroretina 
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Autoimmune uveitis that targets the neuroretina and is thought to be 
driven by a T cell response to retinal antigens is a significant cause of 
human blindness. Since retinal antigens are not expressed outside 
the eye, a major unanswered question is where do retina-specific T 
cells become activated to acquire the ability to enter the eye. 
Microbial triggers have been suspected, but never proven. R161H 
mice, which express a transgenic T cell receptor (TCR) specific for 
the retinal antigen IRBP, develop spontaneous uveitis by 2 months of 
age. If treated with a broad-spectrum antibiotic cocktail, or reared 
under germ-free conditions, these mice exhibit a marked delay in 
uveitis onset and intensity. Analysis of cells from the gut lamina 
propria of antibiotic-treated or untreated R161H mice, crossed to 
various reporter strains, demonstrated presence of IRBP-specific 
Th17 cells, which appear to become activated in the gut by signals 
that depend on the presence of microbiota. Activation is not 
dependent on IRBP, but nevertheless appears to involve the TCR. 
Upon adoptive transfer to RAG2-/- recipients, these lamina propria 

lymphocytes induced uveitis. We interpret these data to mean that 
commensal microflora or its metabolites activate autopathogenic 
retina-specific T cells, possibly through a process involving at least in 
part a TCR-mediated signal. We hypothesize that such effects might 
not be restricted to IRBP-specific T cells and uveitis. Our findings may 
help to explain the postulated connection in humans between 
microbial triggers and uveitis, and could have implications also other 
autoimmune diseases. 
 
 
 
 
 

S.27 Immune memory 
 
S.27.02 
Class and specificity of the human T cell response to 
commensals, pathogens, and allergens 

F. Sallusto;  
Institute for Research in Biomedicine, Bellinzona, Switzerland. 

To interrogate the naive and memory T cell repertoires we developed 
a high throughput cellular screening method based on T cell libraries 
of polyclonally activated and expanded T cells. These libraries are 
then interrogated, in an iterative fashion, to identify antigen-specific T 
cells and determine frequency, fine specificity, and cross-reactivity, 
and to isolate T cell clones. The T cell library method is not limited by 
the complexity of the antigen, neither by the HLA of the donor, and 
allows the detection of T cells specific for naturally processed 
antigens, even whole pathogens. Using this method we have been 
able to identify antigen-specific T cells in the naive repertoire and 
measure the distribution of memory T cells within distinct subsets of 
Th1, Th2, Th17 and Th22 cells. I will discuss how the new high-
throughput methodological approaches that are becoming available 
may lead to a better understanding of the class and specificity of the 
human immune response, the lineage relationship between T cell 
subsets and their plasticity, and will be instrumental to increase our 
understanding of the immune response to commensal and 
pathogenic microbes as well as environmental allergens. 
 
 
 
 
S.27.03 
Origins of CD4+ memory T cells 

R. W. Nelson, D. Kotov, M. K. Jenkins;  
University of Minnesota, Minneapolis, MN, United States. 

We studied the relationship between memory cell formation and 
protective immunity by tracking microbial peptide:MHCII-specific 
CD4+ T cells during a transient Listeria infection that is not controlled 
by CD4+ T cells and a persistent Salmonella infection that is. We 
found that CD4+ memory T cell population generated by transient 
Listeria infection declined with a half-life of 60 days after the bacteria 
were cleared. The memory cell population consisted of non-cytotoxic 
Th1 and Tfh subsets. In contrast, CD4+ memory T cells generated by 
low-level persistent Salmonella infection did not decline over a year 
unless the infection was eliminated with antibiotics. The memory 
population consisted exclusively of Th1 cells, some of which 
expressed Granzyme B and were cytotoxic. Thus, an infection that is 
controlled by CD4+ T cells generated cytotoxic Th1 cells that were 
stably maintained by peptide:MHCII presentation. These results 
suggest that vaccines that are cleared from the body will not produce 
protection from infections that are controlled by CD4+ T cells because 
these cells will not persist or acquire the necessary microbicidal 
functions. 
 
 
 
 
S.27.04 
TFH heterogeneity, memory and plasma cell survival niches 

D. Gray, T. Barr, S. Brown, V. Morrison, M. Trüb;  
IIIR, University of Edinburgh, Edinburgh, United Kingdom. 

The formation of optimal helper T cell memory during Salmonella 
infection is dependent on BCR-mediated recognition of the bacteria 
by B cells and their subsequent antigen presentation to T cells. The 
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formation of stable T follicular helper cell (TFH) populations has 
similar requirements of B cells. In addition, both seem to depend on 
expression of Bcl6 and ICOS ligation. However, the CXCR5+, ICOS+, 
bcl6+, PD1+ TFH formed early in Salmonella infection are not 
classical, in that they do not enter germinal centres (none form until 
much later) and nor do they support early, extra-follicular antibody 
production which is largely T-independent. We have characterised 
these Tfh-like cells to ask whether they resemble, classical TFH, 
short-lived effector cells or memory precursor effector cells. We have 
asked about the importance of follicular entry and interaction with B 
cells by constructing chimeric mice in which T cells cannot enter 
follicles. We will discuss this data in the context of the contrasting 
requirements for T cell follicular migration in the generation of effector 
T cell and memory responses after bacterial infection compared to 
immunization with non-replicating antigens. 
 
 
 
 

S.28 Imaging and cell interactions 
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Getting to the center of the immunological synapse 

M. Dustin
1
, K. Choudhuri

1
, J. Llodra

1
, D. Skokes

1
, C. Hioe

1
, E. Roth

1
, 

S. Gordo
2
, K. Wucherpfennig

2
, J. Tsai

3
, L. Kam

3
;  

1
New York University School of Medicine, New York, NY, United 

States, 
2
Dana Farber Cancer Institute, Boston, MA, United States, 

3
Columbia University, New York, NY, United States. 

The recognition events that mediate adaptive cellular immunity 
depend on intercellular contacts between T cells and antigen 
presenting cells (APC). T cell signaling is initiated at these specialized 
junctions between T cells and APCs, known as the immunological 
synapse (IS), when surface-expressed antigen receptors (TCR) 
recognize peptide fragments of pathogens (pMHC) on APCs [1]. 
Using high resolution optical and electron microscopy, optical-EM 
correlation, and electron-tomography, we show that centrally 
accumulated TCR at the IS is located on the surface of extracellular 
microvesicles that bud at the IS center and are recognized by APC 
bearing cognate antigen. An early endosomal-sorting complex 
required for transport (ESCRT) sorts TCR for inclusion in 
microvesicles, while terminal ESCRT components mediate scission of 
microvesicles from the T cell plasma membrane. The HIV polyprotein 
GAG co-opts this process by displacing TCR from microvesicles, 
resulting in release of virus-like particles at the antigen-dependent IS. 
We conclude that post-signaling TCR accumulates at the IS center 
and is released in extracellular microvesicles by an ESCRT-
dependent mechanism triggered by T cell activation. These 
microvesicles mediate intercellular communication in immune cell 
collaboration, and can be co-opted by HIV GAG for viral transmission 
across antigen-dependent synapses. 
[1] Fooksman, D. R., et al. Annu Rev Immunol 28: 79 (2010) 
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What determines the directionality of leukocyte transendothelial 
migration? 
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Directional guidance is a hallmark of immune cell trafficking. Although 
chemokines are critical for directional leukocyte crossing of 
endothelial barriers, it is still unclear how these cytokines drive this 
complex migration process. It is believed that transendothelial 
migration (diapedesis) is mediated by signals from endothelial-
presented chemokines which trigger serial low affinity integrin-
mediated adhesions coupled to highly dynamic actin-driven 
protrusions. Whether steep chemokine gradients are obligatory for 
diapedesis is still unclear. The blood vessel cells that promote 
leukocyte diapedesis produce their own chemokines or actively 
transport chemokines across endothelial barriers. One plausible 
mechanism for generation of chemokine gradients across these 
barriers is extensive washing of chemokines from the lumenal vessel 

aspects. In addition, we find a sharp enrichment of heparan sulfates 
(HS) at the basolateral aspects of lymphoid and non lymphoid post 
capillary venules. We propose that this basolateral pool of potential 
chemokine scaffolds can generate different chemokine gradients 
across variably inflamed endothelial barriers. While most leukocyte 
diapedesis depends on these HS scaffolds, subsets of effector T cells 
respond to endothelial produced inflammatory chemokines 
independently of endothelial HS. Strikingly, the ability of these 
lymphocytes to squeeze their nuclei through endothelial junctions 
does not depend on endothelial myosin-II mediated contractility. 
Thus, leukocyte transendothelial migration is guided by endothelial 
chemokines, integrin ligands and unique endothelial machineries that 
couple transient and confined endothelial barrier rupture events to 
directional leukocyte motility from the apical endothelial surface 
towards the endothelial basement membrane. 
 
 
 
 
S.28.04 
Visualizing and regulating the traffic of pathogenic CD8+ T cells 
within the liver 

L. G. Guidotti
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Hepatitis B virus (HBV) causes a liver disease of variable duration 
and severity. HBV replicates noncytopathically in the hepatocyte and 
most of the liver injury associated with this infection reflects the 
immune response. Virus-specific effector CD8 T cells play a major 
role in the development of liver disease and the resolution of HBV 
infection during self-limited acute viral hepatitis. Viral persistence 
reflects the failure to induce CD8 T cells with full antiviral capacity, so 
that the infection is not cleared from the liver and a CD8 T cell-
dependent chronic necroinflammatory process begins, often resulting 
in cirrhosis and hepatocellular carcinoma (HCC). The use of 
dedicated animal models coupled with advanced in vivo imaging 
helped us to show that the hepatic recruitment of pathogenic effector 
CD8 T cells is promoted by platelets. This effect appears to depend 
on platelets that - after having adhered to liver sinusoidal endothelial 
cells and become activated - provide a preferential surface onto 
which CD8 T cells arrest their passage within the hepatic 
microcirculation. CD8 T cells eventually detached from platelets start 
to crawl up and down the liver sinusoids in search of viral antigens. 
That platelets represent key players in the pathogenesis of viral 
hepatitis is also indicated by experiments we recently performed in a 
mouse model of chronic HBV infection. There, a continuous 
aspirin/clopidogrel therapy inhibiting platelet activation was shown to 
limit the hepatic accumulation of pathogenic effector CD8 T cells and 
the consequent liver disease, ultimately preventing the development 
of cirrhosis and HCC. 
 
 
 
 
S.28.05 
Using Advanced Dynamic and Multiplex Static Imaging to Probe 
Innate and Adaptive Immunity In Vivo 

R. N. Germain, M. Y. Gerner, W. Kastenmüller, T. Laemmermann, P. 
Torabi-Parizi, T. Honda, J. G. Egen;  
NIAID, NIH, Bethesda, MD, United States. 

Immune responses involve multiple cell-cell interactions within 
lymphoid tissues, trafficking of activated cells to sites of effector 
function, and the migration of such effector cells within peripheral 
tissues. To gain a more detailed appreciation of the relationship 
among cell movement, tissue architecture, and immune function, we 
have used intravital multiphoton microscopy and a novel 
immunohistochemical method to analyze immune cell dynamics and 
functional tissue micro-anatomy. 
Our data show that T cells follow stromal pathways during migration 
in lymph nodes, which enhances interactions with DCs attached to 
the same FRC network. Additional chemokine guidance cues 
facilitate interactions among rare antigen-presenting and antigen-
recognizing cells. Adhesive interactions regulating the duration of cell-
cell association are also critical to for adaptive immune responses. In 
tissue sites, effector cells stop when they perceive adequate antigen 
and undergo transient local activation and polarized cytokine release, 
followed by tuning of their response to exisitng antigen levels. Innate 
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immune (neutrophil) responses have been dissected at the molecular 
level. The role of cell localization in both innate defense and adaptive 
immunity has been addressed using both dynamic imaging and a new 
method called histo-cytomtery that reveals at high resolution the 
spatial positioning of cells with complex phenotypes throughout 
lymphoid tissues. These observations show the power of in situ 
imaging in 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.29 Allergy 
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Role of tissues in immune regulation in allergic inflammation 
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In chronic allergic inflammation, dermis in the atopic dermatitis skin 
and submucosa in the asthmatic lung act like a peripheral lymphatic 
organ, where dendritic cells, T cells and B cells contact each other. 
This is followed by a second step of antigen-presentation and 
activation in the inflamed tissue. Immune system cells and their 
cytokines interact with resident tissue cells, which leads to a series of 
tissue events leading to proinflammatory cytokine and chemokine 
release from both sides. Some of these events seem to be part of the 
immune pathology, such as basement membrane thickening, 
epithelial death, desquamation and spongiosis, however, they also 
act as mechanisms that control the severity of tissue inflammation. 
These can be listed as: keep away effects; wash away effects and 
immune suppression. ñKeep awayñ effects play a role in allergen 
ignorance by decreasing the allergen burden. They are lamina 
reticularis thickening and allergen-specific secretory IgA, in addition to 
cough and mucociliary activity. ñWash awayñ effects that decrease the 
intensity of inflammation are epithelial apoptosis, spongiosis, leakage 
and wash of proinflammatory cytokines and inflammatory cells away 
from the tissues towards the lumen. Direct ñsuppressionò is taking 
place by allergen-specific B and T regulatory cells as well as 
ñregulationò of B cells for the production of non-inflammatory antibody 
isotypes (more IgG4 and IgA, less complement activating antibodies 
and IgE). 
 
 
 
 
 

S.30 Tolerance and transplantation 
 
S.30.01 
Immunoregulation in Transplantation 

K. Wood;  
University of Oxford, Oxford, United Kingdom. 

Immune regulation is fundamental to any immune response to ensure 
that it is appropriate for the perceived threat to the host. Strategies for 
the induction of specific unresponsiveness to donor alloantigens 
currently under investigation in the clinic take advantage of two of the 
major mechanisms for the induction of tolerance to self antigens - 
deletion and immunoregulation/suppression. 
We have demonstrated that human regulatory T cells expanded ex 
vivo can protect human allografts (skin and vessels) from rejection (2, 
3). Together with other leukocyte populations, including regulatory T 
cells, B cells and macrophages as well as myeloid derived 
suppressor cells and dendritic cells, Treg contribute to the regulation 
of immune responses in vivo after cell or solid organ transplantation 
(1). 
The identification and characterisation of Treg that can control 
immune responsiveness to alloantigens has opened up exciting 
opportunities for new therapies in transplantation. Phase1/2a clinical 
trials are in progress - www.onestudy.org. 

1. Nadig et al. In vivo prevention of transplant arteriosclerosis by ex 
vivo-expanded human regulatory T cells. Nat Med. 2010;16(7):809-
13. 
2. Issa F et al . Ex vivo-expanded human regulatory T cells prevent 
the rejection of skin allografts in a humanised mouse model. 
Transplantation. 2010;90:1321-7. 
3. Wood KJ et al. Regulatory immune cells in transplantation. Nat Rev 
Immunol. 2012;12(6):417-30 
 
 
 
 
S.30.02 
Mechanisms of Allograft Tolerance Achieved with Hematopoietic 
Cell Transplantation 

M. Sykes;  
Columbia University Medical Center, New York, NY, United States. 

Immune tolerance would avoid the need for chronic 
immunosuppressive therapy, with all of its toxicities, that is currently 
required to prevent graft rejection. Following upon studies in rodents 
and large animals, we have performed combined HLA-mismatched 
(haploidentical) related donor kidney and bone marrow 
transplantation (CKBMT) to induce chimerism and tolerance in 
patients with renal failure in an ITN-sponsored trial. CKBMT recipients 
have tolerated their allografts for >3 to >10 years without 
immunosuppressive medication and developed donor-specific 
unresponsiveness in in vitro assays. Donor chimerism was present 
for less than 3 weeks in these patients. Tregs were enriched in PBMC 
CD4 cell populations in the first few months post-transplant and some 
of the patientsô PBMCs drawn within the first year revealed residual 
anti-donor reactivity in vitro when Tregs were depleted. However, 
MLR, CML and limiting dilution assays at later time points were 
suggestive of a deletional mechanism of tolerance. Assessing 
deletional tolerance directly has previously been impossible due to 
the unavailability of markers for the many thousands of T cell clones 
responding to HLA alloantigens. We have developed a new strategy 
for tracking the fate of donor-reactive T cell clones and preliminary 
data supporting a deletional mechanism of tolerance will be 
presented. This tolerance requires an active role for the kidney graft. 
Because other organs are less effective than kidneys at promoting 
tolerance in combination with transient mixed chimerism, our current 
studies in large animals aim to achieve durable mixed chimerism 
without toxicity. Encouraging preliminary data will be presented. 
 
 
 
 
S.30.03 
Clinical and Immunological Relevance of Antibodies in 
Transplantation 

N. K. Mehra, J. A. Siddiqui, A. K. Baranwal, D. K. Bhat, S. Goswami, 
V. K. Bansal, S. K. Agarwal;  
All India Institute of Medical Sciences, New Delhi, India. 

The detection and characterization of anti HLA antibodies in organ 
transplantation and the clinical impact of their occurrence is an area 
of immense interest. In recent years, it has become clear that several 
HLA antibodies that develop post transplantation and are not 
necessarily donor specific, are also associated with poor graft 
survival. Indeed the presence of circulating anti-HLA antibodies along 
with positive C4d staining on allograft biopsies has been reported to 
have strong correlation with the development of chronic rejection in 
kidney transplant recipients. Our experience indicates that renal 
transplant patients who develop anti-HLA antibodies de novo, even 
though they are not donor specific (cross-match negative) have 
significantly poor graft survival as compared to the negative group. 
Further, the impact of non-HLA antibodies including MICA (MHC 
class I related chain A), angiotensin II type 1 receptor, vimentin, 
collagen V etc. have been documented in solid organ transplant 
outcome. It is now agreed that MICA antigens expressed on 
endothelial cells are an important antibody target towards graft 
destruction. Patients who develop both anti HLA and MICA antibodies 
reject their grafts more frequently than those having either of these 
antibodies. The current data also indicates that identification of de 
novo donor specific antibodies with the help of most accepted and 
sensitive luminex based single antigen assay is an important tool in 
addition to other cell based assays. Thus, the HLA and non-HLA 
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antibodies could not only be predictive of allograft failure, but also as 
an important prognostic marker in transplant subjects. 
 
 
 
 
 

Late Breaking Sessions 
 

LB.1 Late Breaking Session - Basic 
Research 
 
LB1.01 
Specification of innate type-2 lymphocytes by the transcriptional 
determinant Gfi1 

C. J. Spooner, J. Lesch, D. Yan, A. Abbas, M. Xu, J. DeVoss, H. 
Singh;  
Genentech, Inc., South San Francisco, CA, United States. 

Innate type-2 lymphoid cells (ILC2s) play a pivotal role in protective 
immune responses against helminth parasites and are implicated in 
the pathophysiology of allergic inflammation. ILC2s are activated by 
the epithelial-derived cytokines IL-33 and IL-25 and are a prominent 
source of the type-2 effector cytokines IL-5 and IL-13. However, 
regulatory networks that orchestrate the generation and effector state 
of ILC2s are poorly understood. Here we report that the transcription 
factor Growth factor independence-1 (Gfi1) functions to control the 
development, activation, and proper specification of the ILC2 effector 
state. Accordingly, IL-33- or Nippostrongylus brasiliensis-instigated 
inflammation was severely impaired in the absence of Gfi1. Genetic 
and molecular analyses of ILC2s reveals a stringent requirement for 
Gfi1 in response to IL33, not IL-25, as Gfi1 directly targets and 
activates the IL-33 receptor. Strikingly, loss of Gfi1 in activated ILC2s 
results in a unique hybrid effector state, which is characterized by 
derepression of the IL-17 inflammatory program while retaining 
expression of genes associated with type-2 inflammation, including 
IL-13. Given that Gfi1 is implicated in reciprocally regulating Th2 and 
Th17 cell fates, our results reveal it to be a conserved regulatory 
component which functions in both innate and adaptive immune cells 
to sustain a type-2 cytokine response while repressing the IL-17 
effector state. These findings may have important implications for the 
pathophysiology of severe asthma, which manifests deregulation of 
these two inflammatory states in a subset of patients. 
 
 
 
 
LB1.02 
Identification of a common monocyte progenitor 
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Monocytes, macrophages and dendritic cells (DCs) are critical 
immune regulators and part of the mononuclear phagocyte system 
(MPS), a body-wide, cellular system of phagocytic cells. The MPS is 
multi-functional and involved in various biological processes, such as 
the maintenance of tissue homeostasis, pathogen defense and 
wound healing, as well as many pathological conditions including 
infectious diseases, cancer and atherosclerosis. 
Monocytes and DCs are heterogeneous populations and sub-divided 
into distinct subsets. For monocytes, classical Ly6C-high and non-
classical Ly6C-low monocytes, and for DCs, classical DCs (cDCs) 
and plasmacytoid DCs (pDCs) are the major subsets. From a 
developmental perspective, monocytes/macrophages and DCs share 
a common origin, having the macrophage/dendritic cell progenitor 
(MDP) as common precursor. Unlike for DCs, the distal differentiation 
pathways from the MDP towards monocytes/macrophages are 
currently not fully elucidated. 
We now demonstrate in mice the existence of a clonogenic, 
monocyte/macrophage-restricted progenitor, termed the common 
monocyte progenitor (cMoP). Derived from the MDP, the cMoP is a 
proliferating cell found in the bone marrow, which generates both 
major monocyte subsets and macrophages, but not DCs. Using in-
depth quantitative proteomics, we characterized the proteome 

changes during monocyte differentiation, giving insights into the 
molecular principles of developing monocytes such as their functional 
maturation. Thus, monocytes/macrophages can renew independently 
from DCs from a committed progenitor. 
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Distinct TLR4-expressing cell compartments control neutrophilic 
and eosinophilic airway inflammation 
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Stimulation of TLR4 expressed by hematopoietic and airway epithelial 
cells can contribute to the airway immune response to 
lipopolysaccharide (LPS) and allergens such as house dust mite 
(HDM) or ovalbumin (OVA), however, the specific contribution of 
these cell compartments to the airway inflammatory responses 
remains under-defined. We used newly developed Tlr4

fl/fl
 mice along 

with reciprocal bone marrow chimera techniques to define the relative 
contributions of airway epithelial and hematopoietic cell Tlr4 
expression to LPS- and allergen-induced airway inflammation. Our 
data indicate that airway epithelial cell Tlr4 expression is required for 
the development of Th2-mediated eosinophilic airway inflammation 
following airway sensitization and challenge with HDM or OVA/LPS. 
Conversely, hematopoietic cell Tlr4 expression is required for Th1- 
and Th17-mediated cytokine production and for neutrophilic 
responses to these same allergens, or in response to acute LPS 
challenge. Thus, Tlr4 expression by hematopoietic and airway 
epithelial cells controls distinctive aspects of the airway immune 
response to inhaled allergens. 
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Seeing is believing: visualization of the thymic T-cell 
development in a quantitative and non-invasive manner 
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The optical transparency of the thymus in medaka fish facilitates the 
in vivo characterization of molecular and cellular principles that 
underlie the development of the T-lymphocytes using high-resolution 
imaging. To investigate the dynamics of thymocyte movement within 
the thymus in real time, we use medaka fish transgenic reporter lines 
to visualize either thymocytes at different developmental stages or 
thymic stromal cells (e.g. thymic epithelial cells and dendritic cells). 
We have analyzed the migration of individual thymocytes into (and 
out of) defined areas within the thymus. Lymphocyte progenitors, 
which require a high level of chemokine receptor Ccr9a for thymus 
homing, begin to express the chemokine receptor ccr9b after 
interaction with cortical thymic epithelial cells through Notch1b/Dll4a 
signaling, after which they move to the center of thymus. Thymocytes 
in the central area do not proliferate and are less motile. Dendritic 
cells in the thymus can interact simultaneously with several 
thymocytes and are able to engulf one of the latter in less than thirty 
minutes. We have observed single dendritic cells containing up to five 
phagocytosed thymocytes. Taken together, we will illustrate how 
advanced genetic tools allow the visualization and tracking of cells to 
study the cellular processes associated with T-cell development in the 
thymus in a quantitative and non-invasive manner. 
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A global approach to study viral antigen presentation using 
immunoproteomics 
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Current knowledge about the dynamics of antigen presentation to T 
cells during viral infection is very poor despite being of fundamental 
importance to our understanding of anti-viral immunity. We have used 
advanced mass spectrometry to simultaneously quantify the 
presentation of vaccinia virus peptide-MHC complexes (epitopes) on 
infected cells and the amounts of their source antigens at multiple 
times after infection. The results show a startling 10,000-fold range in 
abundance as well as strikingly different kinetics across the epitopes 
monitored. The tight correlation between onset of protein expression 
and epitope display for most antigens provides the strongest support 
to date that antigen presentation is largely linked to translation and 
not later degradation of antigens[1]. In depth interrogation of MHC 
bound peptides identified over 100 new vaccinia virus derived 
peptides, over 70% of which were immunogenic and some bearing 
unanimated post-translational modifications. This highlights the utility 
of a peptidomics strategy to map T cell epitopes, particularly for 
complex pathogens. Finally, using data independent acquisition 
approaches (SWATH-MS) we have monitored all viral and host cell 
proteins providing a global view of viral antigen expression and host 
cell responses. This study highlights the complexity of viral antigen 
presentation and demonstrates the weakness of simple models that 
assume total protein levels are directly linked to epitope presentation 
and immunogenicity. 
[1] Croft, N. P., Smith, S. A., Wong, Y. C., Tan, C. T., et al., Kinetics 
of Antigen Expression and Epitope Presentation during Virus 
Infection. PLoS Pathog 2013, 9, e1003129. 
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Molecular characterization of a novel antigen specific, 
immunoglobulin expressing cell in immunized animals with 
phenotypic characteristics of both granulocytes and lymphoctes 
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Scientists seek improved methods of generating antigen specific 
antibodies important for use in therapeutics, diagnostics and creating 
immune reagents. Here we used flow sorting to examine antigen 
specific cells from immunized mice. Following immunization with 
protein antigens, a novel immunoglobulin- bearing antigen-specific 
cell population was identified and named "V cells". This cell 
population lacks surface expression of B-cell lineage specific markers 
such as B220, CD19, as well as T-cell, natural killer (NK)-cell, NK T 
(NKT)-cell, basophil, and stem-cell specific markers as determined by 
flow cytometric analysis. The dual IgG/IgE expression in V cells was 
confirmed via confocal microscopy and Z-stack analysis. V cells have 
a polymorphonuclear giemsa staining pattern which resolves as a 
ñdonughtò shape under confocal and electron microscopy. They cycle 
in the spleen, bone marrow, and blood of immunized mice, but not 
other tissues. Antigen-specific V cells appear following protein 
immunization as early as 7 to 14 days. Molecular analysis of mRNA 
from sorted V cells of individual animals has shown rearranged and 
mutated IgG/E and Kappa by RT-PCR. The dual IgG/IgE expression 
in V cells contradicts long standing theories molecular expression and 
cellular classification. V cells, bearing antigen specific IgG and IgE, 
have some central role in protective immunity, homeostasis and/ or 
allergy as they are engendered commonly in response to protein 
antigens. 
 
 
 

LB.2 Late Breaking Session - Translational 
Research 
 
LB2.01 
Identification of specific markers for type 2 (pro-allergic) human 
dendritic cells: interest as follow-up markers for immunotherapy 

L. Mascarell, C. Gueguen, H. Moussu, P. Moingeon, V. Baron-Bodo;  
Stallergenes, Antony, France. 

Dendritic cells (DCs) are involved in the initiation of regulatory and 
effector adaptive immune responses. Thus, markers of polarized DCs 
represent promising molecules to monitor immune responses 
following immunotherapy. Herein, we aimed to identify specific 
markers for type 2 DCs (DC2), ie. monocyte-derived dendritic cells 
(MoDCs) which promote Th2 allergic responses. 
After screening more than one hundred biological and pharmaceutical 
agents, a cocktail of molecules capable of differentiating DC2 was 
selected. Such DC2 were confirmed to support the differentiation of 
IL-5 and IL-13 secreting CD4

+
 T cells. While DC1 produced IL-1ɓ, IL-

6, IL-8, IL-10, IL-12p70 as well as TNF-Ŭ, DC2 secreted a distinct 
panel of effector cytokines (IL-1ɓ

-
, IL-12p70

-
, TNF-Ŭ

-
, IL-10

low
, IL-6

+
 

and IL-8
+
). Both DC1 and DC2 over-expressed effector genes (e.g. 

MX1, NMES1, FSCN1 and IRF4) while down-regulating the 
expression of regulatory genes (e.g. C1QA, CATC, GILZ, STAB1 and 
RALDH1) specific for DCreg. Whole genome transcriptome 
comparison of DC1, DC2 and DCreg revealed extensive differences 
between these three DC subsets. When compared to non-treated 
MoDCs, DC1, DC2 and DCreg up-regulated 1617, 1493 and 186 
genes and down-regulated 1917, 1882 and 197 genes, respectively. 
Interestingly, in DC2, 104 and 36 genes were specifically over-
expressed and under-expressed, respectively, when compared with 
DC1 and DCreg. 
Specific DC2 markers have been identified, allowing to distinguish 
such cells from effector DC1 or regulatory DC subsets. Those 
markers are being tested as follow-up read outs of efficacy for 
allergen immunotherapy. 
 
 
 
 
LB2.02 
Double-stranded RNA of intestinal commensal but not 
pathogenic bacteria triggers production of protective IFN-ɓ 

N. M. Tsuji
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3
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Shijiazhuang, China, 
4
RIKEN, Yokohama, Japan, 

5
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Isehara, Japan, 
6
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7
The Institute of Medical Science, The University of Tokyo, Tokyo, 

Japan, 
8
WPI Immunology Frontier Research Center, Osaka 

University, Suita, Japan, 
9
WPI Immunology Frontier Research Center, 

Osaka University, Tsukuba, Japan. 

The small intestine harbors a substantial number of commensal 
bacteria and is sporadically invaded by pathogens, but the response 
to these microorganisms is fundamentally different. We identified a 
discriminatory sensor using Toll-like receptor 3 (TLR3). Double-
stranded RNA (dsRNA) of one major commensal species, lactic acid 
bacteria (LAB), triggered IFN-ɓ production from dendritic cells (DCs) 
and protected mice from experimental colitis. Endosomal TLRs are 
required for this protective mechanism, because Tlr3-/- as well as 
Unc93b13d mice, in which endosomal TLR3, 7, and 9 are 
dysfunctional, were not affected by oral administration of LAB in 
colitis model. While digestion of dsRNA canceled in vivo effects, 
suggesting TLR3 initiates the anti-inflammatory process, we also 
found that cooperation of TLR3 and TLR9 maximized IFN-ɓ 
production in vitro. Compared to LAB, pathogenic bacteria contained 
less dsRNA and induced much less IFN-ɓ. Moreover, dsRNA was not 
involved in pathogen-induced IFN-ɓ induction. These results identify 
TLR3 as a sensor to small intestinal commensal bacteria and 
contribute to the maintenance of immunological homeostasis. 
Collaborators: Daisuke Kaneko, Ikuko Nishimura 
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LB2.03 
Human antigen-specific CD4+CD25+CD134+CD39+ T cells are 
enriched for regulatory T cells and comprise a substantial 
proportion of CD4+ T cell antigen recall responses 

L. Cook
1,2

, N. Seddiki
3
, C. Munier

1,2
, J. Zaunders

1
, A. D. Kelleher

1,2
;  

1
The Kirby Institute for Infection and Immunity in Society, Sydney, 

Australia, 
2
St Vincent's Centre for Applied Medical Research, Sydney, 

Australia, 
3
INSERM U955 and Université Paris Est Créteil, Creteil, 

France. 

Human antigen-specific CD4+ T cells can be detected through the 
dual expression of CD134 (OX40) and CD25 after 44 hours 
stimulation with cognate antigen. We show that differential surface 
expression of CD39 on these cells enables isolation of a CD39+ 
Treg-enriched cell population. We have demonstrated that the 
majority of these CD4+CD25+CD134+CD39+ T cells originate from 
the peripheral memory CD4+CD45RO+CD25hiCD127loCD39+ Treg 
population. Dose response studies also revealed that the 
CD4+CD25+CD134+CD39+ Treg-enriched cell population responds 
to lower doses of antigen than the effector-like 
CD4+CD25+CD134+CD39ī T cells. Across recall responses to a 
wide range of antigens, these Treg-enriched 
CD4+CD25+CD134+CD39+ T cells consistently formed a substantial 
proportion of the CD4+ T cell response. Viable, antigen-specific Treg 
enriched CD25+CD134+CD39+ T cells were isolated and expanded 
in vitro as T cell clones, that stably retained their antigen specificity 
and a Treg phenotype with high Foxp3, CD25, CTLA-4 and CD39 
expression. Importantly, these clones could suppress autologous 
effector T cell proliferation and the magnitude of suppression 
positively correlated with CD39, Foxp3 and CTLA-4 expression. 
Collectively, our data show that antigen-specific 
CD4+CD25+CD134+CD39+ T cells are highly enriched for Tregs, 
form a surprisingly large component of CD4+ T cell recall responses 
and maintain a Treg-like phenotype upon in vitro expansion. 
Identification and isolation of these cells enables the role of Tregs in 
memory responses to be further defined, a greater understanding of 
disease pathogenesis and paves the way for developing this 
methodology as a novel immunotherapy. 
 
 
 
 
LB2.04 
Human memory Helios- FOXP3+ Treg encompass induced Treg 
that express Aiolos and respond to IL-1ɓ by down-regulating 
their suppressor functions 

M. Ayyoub, C. Raffin, P. Pignon, C. Celse, D. Valmori;  
INSERM UMR 1102, Nantes-Saint Herblain, France. 

FOXP3
+
 Treg are critical regulators of self-tolerance and immune 

homeostasis. In mice and humans, two subsets of FOXP3
+
 Treg have 

been defined based on their differential expression of Helios, a 
transcription factor of the Ikaros family. Whereas the origin, specificity 
and differential function of the two subsets are yet controversial, their 
characterization has been thus far limited by the absence of surface 
markers that distinguish them. Here, we show that human memory 
Helios

+
 and Helios

-
 Treg are phenotypically distinct and can be 

separated ex vivo based on their differential expression of IL-1RI, that 
is restricted to Helios

-
 Treg, in combination with CCR7. The two 

populations isolated using this strategy are distinct with respect to the 
expression of other Ikaros family members. Namely, whereas Eos, 
that has been reported to mediate FOXP3-dependent gene silencing, 
is expressed in Helios

+
 Treg, Aiolos, that is involved in the 

differentiation of TH17 and induced Treg, is instead expressed in 
Helios

-
 Treg. In addition, whereas both subsets are suppressive ex 

vivo, Helios
-
 Treg display increased suppressive capacity than Helios

+
 

Treg, but respond to IL-1ɓ by down-regulating their suppressive 
activity. Together, these data support the concept that human Helios

-
 

memory Treg encompass induced Treg that can readily respond to 
changes in the environment by modulating their suppressive capacity. 
 
 
 
 

LB2.05 
B lymphocytes undergo TLR2-dependent apoptosis upon 
Shigella infection mediated by the virulence factor IpaD 

K. Nothelfer
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2
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3
ICDDR, B, Dhaka, Bangladesh. 

Shigella is a gram-negative enteroinvasive bacterium and the 
causative agent of bacillary dysentery, an acute recto-colitis. 
Antibody-mediated natural immunity to Shigella requires several 
episodes of infection to get primed and is short-lasting, suggesting 
that the B cell response is functionally impaired. Here we show that 
upon ex vivo infection of human colonic tissue, invasive S. flexneri 
interacts with and invades B lymphocytes. We observe the induction 
of a type three secretion apparatus (T3SA)-dependent B cell death in 
vitro, both in lamina propria B lymphocytes and the human CL-01 B 
cell line. This cell death and the parallel reduction of the B cell pool 
can also be observed in an in vivo mouse infection model. 
Intriguingly, Shigella-induced B cell death does not require bacterial 
invasion or injection of virulence effectors via the T3SA in vitro. 
Instead, the virulence factor IpaD triggers mitochondrial B cell 
apoptosis in the presence of bacterial co-signals that render B 
lymphocytes prone to die. We provide evidence that IpaD binds to 
and induces apoptosis via TLR2, a signaling pathway that has thus 
far only been considered as a mitogenic stimulus for B lymphocytes. 
Apoptotic B lymphocytes in close contact with Shigella displaying 
IpaD are also detected in isolated lymphoid follicles of rectal biopsies 
of naturally-infected individuals. These findings reveal a novel 
mechanism of T3SA action to induce B cell death by the binding of a 
virulence factor and reveal an efficient strategy by which entero-
invasive pathogens could impair the priming of a protective immune 
response. 
 
 
 
 
LB2.06 
CD14+CD16-, CD14+CD16+ and CD14dimCD16++ monocyte 
subsets are changed in obesity 

M. Renovato-Martins
1,2

, E. Devevre
2
, K. Clément

2
, A. Basdevant

2
, C. 

Sautes-Fridman
2
, I. Cremer

2
, C. Poitou

2
;  

1
State University of Rio de Janeiro, Rio de Janeiro, Brazil, 

2
INSERM 

U872, Paris, France. 

Introduction: Obesity is associated with a low-grade inflammation in 
which monocytes play an important role. Three subpopulations of 
monocytes have been described: classical CD14+CD16- (CM), 
intermediary CD14+CD16+ (IM) and non classical CD14dimCD16++ 
(NCM) monocytes. We previously showed increased percentages 
and numbers of IM and NCM in obese subjects that decreased with 
weight loss. Here we characterize gene expression profile of the 
monocyte subpopulations in obesity. 
Subjects and Methods: The CM, IM and NCM of 7 obese subjects 
(OB) before and after gastric bypass and 7 lean subjects (C) were 
sorted by flow cytometry. The expression of genes involved in 
monocyte functions including migration, adhesion, phagocytosis and 
cytokines production, was analyzed by Taq Man Low Density Array. 
Results: The gene expression of CX3CR1 (fractalkine receptor) and 
TLR8 (Toll Like Receptor 8) was highly increased in the CM, IM and 
NCM of the OB group and decreased after surgery. The three 
subsets displayed different gene expression profiles in the OB group 
compared to the C group: the NCM expressed high levels of CSF1R 
(Colony Stimulating Factor 1 receptor), SELPLG (selectin P ligand) 
and IL1ɓ, the IM were characterized by over-expression of CCR5 (C-
C chemokine receptor type 5), TNFŬ and MCP1 and the CM 
expressed high levels of CCR2 and CD36. 
Conclusion: In obese subjects, the three subpopulations display 
different gene expression pattern of molecules involved in migration, 
inflammation and antibody capture. CX3CR1 and TLR8 could be 
considered as a molecular signature reflecting modified functions of 
monocytes in obesity. 
Support:CAPES,CNRS 
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Workshops 
 

W1.01 Granulocytes 
 
IL1.01.01 
Role of NADPH oxidase-derived reactive oxygen species in 
human neutrophil IL-1 beta secretion 

M. L. Gabelloni
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3
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Buenos Aires, Buenos Aires, Argentina. 

Interleukin-1ɓ (IL-1ɓ) is a major pro-inflammatory cytokine 
synthesized in the cytoplasm as a precursor that has to be 
proteolytically processed to become biologically active. We 
determined that in response to LPS and LPS plus ATP, human 
neutrophil IL-1ɓ processing is dependent on caspase-1 and on 
elastase and/or proteinase-3. The role of reactive oxygen species 
(ROS) in IL-1ɓ processing remains still controversial and has not 
been studied in neutrophils. We found that upon stimulation, NADPH 
oxidase-deficient neutrophils activated caspase-1 and did not exhibit 
differences in NALP3 expression as compared to healthy neutrophils, 
indicating that ROS are neither required for inflammasome activation 
nor for its priming, as has been reported in macrophages. Strikingly, 
ROS exerted opposite effects on the processing and secretion of IL-
1ɓ; whereas ROS negatively controlled caspase-1 activity, as 
reported in mononuclear phagocytes, they were found necessary for 
IL-1ɓ secretion, a role never previously described. The complex ROS-
mediated regulation of neutrophil IL-1ɓ secretion might constitute a 
physiological mechanism to control IL-1ɓ-dependent inflammatory 
processes where neutrophils play a crucial role. 
 
 
 
 
IL1.01.02 
Characterization of cytosolic proliferating cell nuclear antigen 
(PCNA) in neutrophils: anti-apoptotic role of the monomer 

A. De Chiara, V. Witko-Sarsat;  
INSERM U1016, Institut Cochin, Université Paris Descartes, Paris, 
France. 

Neutrophils are deprived of proliferative capacity and have a tightly 
controlled lifespan to avoid their persistence at the injury site. We 
have previously described that the proliferating cell nuclear antigen 
(PCNA), a nuclear factor involved in DNA replication and repair of 
proliferating cells is a key regulator of neutrophil survival (J Exp Med 
2010). The nuclear-to-cytoplasmic relocalization occurring during 
granulocytic differentiation was dependent on a nuclear export 
sequence that was exposed only in monomeric PCNA (J Biol Chem 
2012). Nuclear PCNA functions are tightly linked to its ring-shaped 
structure, which allows PCNA to bind to numerous partner proteins to 
orchestrate DNA-related processes. We tested the hypothesis that 
monomeric PCNA could have a biological role in neutrophils. Using a 
combination of cross-linking and gel filtration experiments, both 
trimeric and monomeric PCNA were detected in neutrophil cytosol. 
The promyelocytic cell line PLB985 stably transfected to express the 
monomeric PCNAY114A mutant showed an enhancement of 
granulocytic differentiation as evidenced by an increased percentage 
of CD11b- and gp91phox-positive cells compared with the wild type 
trimeric PCNA. However, both trimeric and monomeric PCNA 
displayed a similar anti-apoptotic activity following treatment with 
gliotoxin or TRAIL compared to control PLB985. The molecular basis 
through which cytoplasmic PCNA exerts its anti-apoptotic activity in 
mature neutrophils may, at least in part, be independent of the 
trimeric conformation. Through an intimate comprehension of the 
functions of cytosolic PCNA, novel pathways regulating neutrophil 
survival can be unraveled and innovative agents can be developed to 
dampen inflammation where it proves detrimental. 
 
 
 
 

W1.01.01 
Chromatin configurations correlate with the differential capacity 
of human neutrophils and monocytes to express IL-6 in 
response to LPS 

M. Zimmermann, N. Tamassia, M. Castellucci, M. Rossato, F. 
Bazzoni, M. A. Cassatella;  
University of Verona, Verona, Italy. 

IL-6 is a pleiotropic cytokine with a broad range of pro- and anti-
inflammatory functions that is produced by appropriately stimulated 
monocytes. However, whether human neutrophils do so, remains still 
controversial in the literature. To clarify such issue, we explored with 
additional studies at epigenetic level, whether human neutrophils 
express IL-6 in response to lipopolysaccharide (LPS), which in 
autologous monocytes represents a major IL-6 inducer. 
We found that highly purified (> 99,7 %) neutrophils stimulated at 5 
million/ml with 100 ng/ml ultrapure LPS for 24 h released no or very 
negligible (< 20 pg/ml) amounts of IL-6, unlike autologous monocytes 
(50 ng/ml/2,5 million/ml). Neutrophils neither expressed IL-6 mRNA or 
IL-6 primary transcripts at time points (up to 6 h) in which they were 
maximally produced in autologous monocytes. Consistent with the 
lack of any IL-6 transcriptional activity, no increase of IL-6 promoter 
activity could be observed in neutrophils incubated with LPS for 4 h, 
as revealed by formaldehyde-assisted isolation of regulatory 
elements (FAIRE). In contrast, a 10-fold increase of nucleosome free 
DNA levels was detected at the IL-6 promoter of autologous 
monocytes treated as neutrophils. Furthermore, by chromatin 
immunprecipitation (ChIP) no H4Ac (an epigenetic marker of 
transcriptionally active chromatin) was detected at the IL-6 locus 
(spanning a 30 kb range) of neutrophils incubated with LPS for up to 
5 h, in large contrast to monocytes. 
Taken together, these results suggest that the differential capacity of 
human neutrophils and monocytes to express IL-6 upon LPS 
activation is likely controlled by epigenetic mechanisms. 
 
 
 
 
W1.01.02 
Influence of CD137L signalling in myelopoiesis during acute and 
chronic inflammation 
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CD137 is a costimulatory molecule expressed on activated T cells. 
The signalling of CD137 into T cells upon ligation by its ligand, 
CD137L expressed on antigen presenting cells (APC), can potently 
enhance the activation of T cells. Reversibly CD137 can also induce 
signalling into APC via CD137L to promote activation and 
proliferation. The aim of this project is to investigate the role of 
CD137L on myelopoiesis under inflammatory condition. Our data 
show that in vivo CD137 represents a novel and potent growth and 
differentiating factor for murine myeloid cells during inflammation. In 
an acute peritonitis model there is a significantly larger increase of 
proliferating myeloid cells in the bone marrow of wild type (WT) than 
of CD137-/- mice. Further investigations revealed that the sources of 
CD137, which drives the enhanced myelopoiesis during inflammation, 
are CD4+ T cells. In vitro, WT activated CD4+ T cells induced higher 
expression of myeloid marker as well as enhanced proliferation of 
lineage negative progenitor cells than CD137-/- activated CD4 T cells. 
Interestingly, in an ageing model where mice experienced chronic 
inflammation, WT mice also have enhanced myelopoiesis and 
increased number of CD137+CD4+ T cells compared to CD137-/- 
mice, further strengthening the link between CD137 and myelopoiesis 
during inflammation. It is hypothesized that when inflammation is 
induced, T cells are activated and home to the bone marrow and 
interact with CD137L-expressing progenitor cells and myeloid cells. 
Future experiments will focus on exploiting the potential of CD137-
CD137L interaction in monitoring myelopoiesis during different 
pathological conditions. 
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W1.01.03 
Neutrophils have a negative impact on DC activation and 
disease progression following Leishmania major infection 
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Neutrophils arrive rapidly and massively at the site of Leishmania 
major inoculation in the skin. They participate in shaping the immune 
response by the secretion of numerous factors including cytokines 
and chemokines and by interactions with antigen-presenting cells 
such as dendritic cells (DC). More specifically, neutrophils participate 
in the attraction of DCs to the site of infection and can either promote 
or inhibit their activation. In this study, we investigated the impact of 
neutrophils on the activation of DCs during the first days following L. 
major inoculation at the site of infection and the draining lymph node 
(dLN) in Leishmania-susceptible BALB/c mice and evaluated the 
consequences on disease progression. Transient depletion of 
neutrophils led to increased activation of DCs in the dLN three days 
post L. major infection whereas no detectable differences in DC 
activation were found at the site of infection. Moreover, mice depleted 
of neutrophils developed significantly smaller lesions and harbored 
decreased numbers of parasites in infected ears six weeks post L. 
major infection. Collectively, these data indicate that neutrophils have 
a negative impact on DC activation and disease progression in 
BALB/c mice during the onset of L. major infection. 
 
 
 
 
W1.01.04 
Novel neutrophil-T-cell interactions: Hormones and the 
regulation of T-cell responses 

S. Nadkarni, F. Marelli-Berg, M. Perretti;  
William Harvey Research Institute, London, United Kingdom. 

Novel cellular cross-talk within the immune system is gaining new 
ground. Specifically, the interaction between cells of the innate and 
adaptive immune systems appear to have important implications in 
the maintenance of tolerance. 
We have reported that the pre-menopausal estrogen, estradiol, 
induces a protective, anti-inflammatory phenotype in human 
neutrophils, modulating adhesion molecule expression and reducing 
their recruitment to sites of inflammation, via non-genomic modulation 
of the anti-inflammatory protein, Annexin-A1. 
In the present study, we provide new evidence that treatment of 
neutrophils with the pregnancy hormones estriol (E3) and 
progesterone (P4) can induce a regulatory-like phenotype in T-cells. 
Briefly, neutrophils were treated with 100ng/ml of E3 and P4 for 30 
min, washed and co-cultured with autologous T-cells (stimulated with 
anti-CD3/anti-CD28) for 5 days. We found that neutrophils treated 
with E3 and P4 did not suppress T-cell proliferation. Closer analyses 
revealed T-cells co-incubated with E3+P4-treated neutrophils (but not 
with neutrophils without hormone treatment), released high levels of 
IL-2 and IL-10, and expressed the Treg transcription factor, FOXP3. 
These IL-10-producing FOXP3

+ve
 T-cells were also functionally 

suppressive. 
Taken together, we provide evidence for a novel cellular cross-talk, 
where neutrophils, in the presence of pregnancy hormones E3 and 
P4, induce and expand a functionally suppressive regulatory T-cell 
population. These results could have important implications in our 
understanding of maternal-foetal tolerance during pregnancy. 
Funded by the British Heart Foundation (PG/09/060) and The 
Wellcome Trust (086867/Z/08) 

W1.01.05 
Neutrophil Extracellular Trap (NET) formation in the 
pathogenesis of Staphylococcus aureus sepsis 
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Sepsis remains a serious condition, associated with multiple organ 
dysfunction syndrome, often resulting in mortality. Neutrophils are 
one of the first cells which detect systemic infection as they 
continuously patrol the blood. During sepsis, neutrophils are often 
immobilized in the lungs and liver for yet unclear reasons. One 
possibility for this sequestration is to allow neutrophils to form 
neutrophil extracellular traps (NETs), composed of extracellular DNA, 
histones and granular proteins, including proteases. Although NETs 
are well characterized in vitro, their in vivo characteristics remain 
unclear. NETs function to trap and immobilize pathogens and 
subsequently contribute either directly, or indirectly to pathogen 
elimination. Persistent presence of NETs in vasculature, however, 
might also lead to bystander cell damage due to prolonged exposure 
to anti-microbial and proteolytically active NET components. We 
report here that systemic infection with Staphylococcus aureus led to 
profound neutrophil infiltration in the liver and strong NET formation. 
These processes occur within the first few hours and are observed, in 
real time, using spinning-disk confocal intravital microscopy. 
Interestingly, some NETs persisted in vasculature for several hours 
and this was associated with profound damage to the liver, a 
phenomenon that could be reduced by systemic DNase treatment. 
Importantly, the liver damage was not exclusively NET-dependent as 
the observed damage was also diminished in mice injected with 
transgenic S. aureus not encoding a-toxin. Thus we can conclude that 
NET formation during S. aureus infection partially contributes to liver 
damage. EK is supported by FP7-PEOPLE-2010-IOF (grant 
No.273340) from EU.  
 
 
 
 
W1.01.06 
Activated basophils form extracellular DNA traps able to kill 
bacteria 
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Background: Basophils represent a small population of blood 
leukocytes constituting less than 1% of total leukocytes. They have 
been primarily associated with the pathophysiology of allergic 
diseases and parasitic infections. Basophils release granule proteins 
and some Th2 cytokines (IL-4/IL-13) following immunological and 
non-immunological activation; such secretion can be enhanced upon 
priming with IL-3. Moreover, basophils can bind various bacteria even 
in the absence of opsonizing antibodies. 
Objective: To investigate whether basophils are able to form 
extracellular DNA traps able to kill bacteria. 
Results: Basophils were able to form extracellular DNA traps 
containing mitochondrial DNA and the granule protein basogranulin 
following immunological and non-immunological activation in the 
absence of cell death. Although basophils have been described to 
express no functional NADPH oxidase, the generation of reactive 
oxygen species (ROS) was required for the formation of these 
extracellular DNA-containing structures. While basophils were unable 
to kill bacteria intracellularly owing to their inability to perform 
phagocytosis, basophil extracellular traps (BETs) exhibited 
bactericidal activity in vitro. BETs were present in inflammatory 
human and mouse skin. 
Conclusions: Basophils mediate IgE-mediated and -independent 
antibacterial immune responses involving extracellular DNA traps. 
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W1.02 Mast cells 
 
IL1.02.01 
Mast cells and regulatory cells: a dialogue that can last a lifetime 

C. Pucillo;  
Laboratory of Immunology, Department of Medical and Biological 
Science, University of Udine, Udine, Italy. 

Mast cells (MC) have been considered for long time only for their role 
in the allergy, and for the patients the most hated cells in the body. In 
the past, some researchers have also proposed eradicating them to 
avoid suffering. However, MCs reputation has been turned around 
with progress in our understanding of their role in immune response. 
In fact, we have learned that the MCs play many roles as sentinels 
that regulate the immune response on invading bacteria. Moreover, 
they have a fundamental role in link the innate with adaptive immune 
system. Our recent studies and literature data on MC interactions with 
other cells of immune system point to their importance in the cross-
talk with regulatory cells, mediating the maintenance of the regulatory 
T cell-dependent peripheral tolerance during skin allografts. 
Additionally, they have a continuous dialogue, influencing the 
development and activity of other regulatory cells too, as the recently 
discovered subset of B cells, the IL10-competent B cells. However, a 
membrane-studded of receptors do not limit the MCs to have 
interactions with only few cellular types, but allow those cells to enlist 
all the cell of the immune system and to be present in normal and 
pathological tissue with a different behavior.  This capability added to 
the power of thousands of compounds that the MCs can release is 
useful to coordinate the activity of immune system but can be fickle 
allies too. 
 
 
 
 
IL1.02.02 
Basophils: new key players in lung and intestinal Th2 or Th17-
associated chronic inflammatory disorders. 

M. Sarfati;  
CRCHUM, Université de Montréal, Montreal, QC, Canada. 

Basophils, a rare type of cells, are typically implicated in Th2-
associated diseases through IgE- dependent mediators/cytokines 
release and amplification of dendritic cell-induced naïve T cell 
development into Th2 effectors. Here, we report that basophils 
accumulated in the lungs of mice with allergic asthma. Passive 
transfer of highly purified pulmonary basophils to sensitized but non 
asthmatic mice induced airway inflammation, lung production of type 
2 cytokines and unexpectedly, IL-17 release. Murine pulmonary as 
well as human circulating basophils directly acted on autologous 
memory CD4 T cells to enhance in vitro Th2, Th17 and Th17/Th1 
memory T cell responses. Accordingly, IL-3 or IL-33-activated 
basophils amplified IL-4 or IL-17 release in effector memory (TEM), 
central memory (TCM) as well as in CRTh2

+
 and CCR6

+ 
CD4 T cells, 

respectively. Mechanistic analysis revealed that enhancing effect of 
cytokine production by basophils did not require the presence of Ag, 
APC or TCR triggering and was partially mediated by histamine via 
H2 and H4 histamine receptors. We next demonstrate that basophils 
were not only detected in lungs of cystic fibrosis patients but also 
accumulated at inflamed sites in intestinal tissues of patients with the 
Crohnôs disease and Ulcerative Colitis. Thus, we propose that 
basophils are key innate players in chronic inflammatory disorders 
beyond Th2 and IgE-associated allergic diseases. 
This work was supported by CCFC, CIHR and Allergen funds. 
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Seven color flow cytometry analyses of Allergin-1 expression 
and function on human primary bronchoalveolar and nasal mast 
cells 
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We have recently reported a novel inhibitory immunoglobulin-like 
receptor, Allergin-1, expressed on mast cell (MC) and showed that 

mouse Allergin-1 inhibited FcŮRI-mediated signal and degranulation 
from MC in vitro and in vivo (Hitomi, et al, Nat Immunol. 2010). Unlike 
mouse Allergin-1, human Allergin-1 consists of three splicing 
isoforms, including Allergin-1L, Allergin-1S1, and Allergin-1S2. 
However, the expression and function of each Allergin-1 on human 
primary MCs have not been determined due to a hard acquisition of 
primary human MC. To overcome this problem, we established an 
analytical method of very small number of human MCs in 
broncoalveolar lavage fluid (BAL-MCs) and nasal scratching sample 
(N-MCs) by using seven color flow cytometry. We defined MCs as PI

-

CD45
+
Lin

-
c-Kit

+
FcŮRIŬ

+
 cells and characterized BAL-MCs and N-MCs 

by using two monoclonal antibodies (mAb) specific to Allergin-1S1 or 
Allergin-1S2. MCs accounted for 0.164 ± 0.049% (n=21) in the BAL 
fluid cells of patients with variable respiratory diseases and 0.535 ± 
0.112% (n=9) in nasal scratching sample from allergic rhinitis 
patients. We also demonstrate that BAL-MCs and N-MCs 
preferentially expressed Allergin-1S1, but not Allergin-1L and Allergin-
1S2. To examine the function of Allergin-1S1 on BAL-MCs, BAL-MCs 
were sensitized with TNP-specific IgE and then stimulated with either 
TNP-conjugated control mAb or TNP-conjugated anti-Allergin-1S1 
mAb. The proportion of CD107a

+ 
cells in the BAL-MCs were analyzed 

by flow cytometry. Comparing to TNP-conjugated control mAb, TNP-
conjugated anti-Allergin-1S1 mAb significantly decreased the 
CD107a

+
 population. These results first demonstrate that human 

bronchial MCs express Allergin-1S1, which inhibits FcŮRI-mediated 
signal and degranulation from MC. 
 
 
 
 
W1.02.02 
Soluble CD14 is necessary for lipopolysaccharide-mediated 
signalling in human intestinal mast cells 

S. A. Brenner, S. C. Bischoff, A. Lorentz;  
University of Hohenheim, Stuttgart, Germany. 

Mast cells are known to be involved in pathogen recognition and host 
immune defence. At the gastrointestinal barrier, mast cells are 
confronted with a huge microbiota and the challenge to tolerate 
commensal microorganisms and to recognize and eliminate potential 
pathogens. Here, we examined the role of CD14 in 
lipopolysaccharide (LPS) mediated signalling in human intestinal 
mast cells (hiMC). HiMC were isolated from intestinal tissue and 
cultured with SCF and IL-4. Using cytometry, TLR-4, but not CD14, 
was detectable on hiMC. Consistently, triggering with LPS alone 
failed to stimulate degranulation or cytokine expression in hiMC. To 
investigate the relevance of CD14 in LPS-mediated signalling, hiMC 
were treated with LPS [1 µg/ml] alone or combined with 1 ng/ml - 1µg 
/ml soluble CD14 (sCD14). We found a dose dependent induction of 
the proinflammatory cytokines/chemokines IL-1ɓ, IL-6, and IL-8 
measured by real-time RT-PCR. Noteworthy, the chemokines MCP-1, 
MIP-1Ŭ, and -1ɓ were not expressed in response to LPS/sCD14 
stimulation. Moreover, an increased cytosolic content of IL-8 and IL-
1ɓ and the release of IL-8 was measured by ELISA upon combined 
activation of hiMC with LPS and sCD14. In summary, hiMC are not 
sensitive towards LPS alone due to the missing CD14 receptor. In 
contrast, LPS triggering in the presence of sCD14 results in a 
selective expression and release of proinflammatory cytokines. In 
vivo, sCD14 may be derived by other LPS provoked cells and 
consequently activate hiMC at the gastrointestinal barrier. 
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Siglec-7 is an Inhbitory receptor on Human mast cells 
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Allergic inflammation (AI) is a multiphase process which is involved in 
pathological disorders such as asthma and allergic rhinitis. AI is 
typically initiated when IgE-bearing tissue dwelling mast cells (MC) 
bind to an allergen throw the FcŮRI -bound IgE. This leads to cross-
linking of the FcŮRI and activates the MC to release their mediators 
and to orchestrate the immediate, early phase of the allergic 
response. The subsequent recruitment and activation of inflammatory 
cells, particularly eosinophils (Eos) causes a late phase allergic 
response which often results in the chronic perpetuation of the 
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inflammatory reaction. Due to their key role in the initiation of AI a lot 
of research is focus on understanding the mechanism controlling MC 
and especially on the ones that inhibit them. Siglec-7 belongs to a 
family of lectins that recognize sialic acid. We have found that Siglec-
7 is expressed in MC as a 75 kDa protein and can be found on MC 
grown from bone marrow derived precursors (CBMC) and on the MC-
lines: HMC-1 and LAD-2. Siglec-7 activation, by cross-linking it with 
Abs, can only inhibit FcŮRI-induced MC activation when Siglec-7 is 
coupled to FcŮRI. Siglec-7 activation and coupling to FcŮRI inhibited 
the release of mediators from all three major groups of soluble 
mediators released by MC: arachidonic acid metabolites, newly 
synthesized and preformed mediators. Activation of Siglec-7 leads to 
phosphorylation of tyrosine residues on Siglec-7 and associated 
molecules. In conclusion, the discovery of new inhibitory receptor on 
MC will enable the development of new treatments to allergy. 
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The S1P/S1PR2 axis controls T-cell infiltration in a mast cell-
dependent mouse model of acute pulmonary inflammation 

M. M. Price
1
, Y. T. Falanga

2
, J. J. Ryan

2
, R. Sabbadini

3
, S. Spiegel

4
, 

C. A. Oskeritzian
5
;  

1
Virginia Commonwealth University School of Medicine Department of 

Biochemistry and Molecular Biology, Richmond, VA, United States, 
2
Virginia Commonwealth University Department of Biology, 

Richmond, VA, United States, 
3
LPath Inc., San Diego, CA, United 

States, 
4
Virginia Commonwealth School of Medicine Department of 

Biochemistry and Molecular Biology, Richmond, VA, United States, 
5
University of South Carolina School of Medicine Department of 

Pathology, Microbiology and Immunology, Columbia, SC, United 
States. 

Mast cells promote allergic inflammation by first secreting vasoactive 
mediators, including histamine and sphingosine-1-phosphate (S1P). 
However, the pathophysiology of acute allergic inflammation and its 
molecular mechanisms still remain unclear. We show that preventing 
signaling through the type 2 receptor for S1P (S1PR2) on mast cells 
by neutralizing its ligand S1P with a highly selective antibody 
Sphingomab

TM
 improved many inflammatory features associated with 

antigen (Ag) exposure, including circulating levels of histamine and 
chemokines and lung mast cell degranulation. Moreover, kinetic 
studies revealed that T cells and a few macrophages were recruited 
very early around pulmonary blood vessels within minutes after Ag 
challenge. This unexpected early T cell infiltration was accompanied 
with increased serum levels of RANTES/CCL-5 and suppressed in 
the absence of mast cells, S1PR2 or intact S1PR2 signaling. Optimal 
RANTES/CCL5 secretion by IgE/Ag-activated mast cells also 
required functional S1PR2. We propose that perturbing S1PR2 
signaling in mast cells might constitute an effective therapeutic 
strategy to prevent early T cell infiltration associated with allergic 
inflammation and therefore its persistency. Supported by NIH grants 
R01 AI50094 to SS and U19 AI077435 to SS and JJR and 
K01AR053186 and R01 AI095494 to CAO. 
 
 
 
 
W1.02.05 
IgE-dependent mast cell hyperplasya in the intestine of cystic 
fibrosis mouse model needs KCNN4 channel activity 

T. T. Riquelme, L. P. Cid, F. V. Sepúlveda, C. A. Flores;  
Centro de Estudios Cientificos (CECs), Valdivia, Chile. 

Cystic fibrosis (CF) primary dysfunction in epithelial transport concurs 
with deregulation of the immune system in human patients and 
animal models. We observed that when the KCNN4 channel is 
genetically silenced in the CF mouse lethality is drastically reduced 
with no improvement of intestinal function. The KCNN4 channel is 
broadly expressed including the immune system. We aim to test if 
KCNN4 channel inhibition is involved in immune system dysfunctions 
associated with CF. 
CF animals presented a 4-fold increase of intestinal mast cells, the 
value obtained in the KCNN4-null/CF mice was lower and 
comparable to controls. IgE-induced migration was 2-fold increased in 
control and CF mast cells compared with non-stimulated cells. 
Migration was blocked when the KCNN4 specific inhibitor TRAM-34 
was used. Migration was completely impaired in the KCNN4-null and 

KCNN4-null/CF cells. Serum IgE level was increased in the CF as in 
the KCNN4-null/CF mice. 
Inhibition of KCNN4 blocks migration in control and CF mast cells. 
Hyperplasia of mast cells in the CF mice is localized in the intestinal 
tissue and can be due to increased migration induced by the higher 
levels of IgE. Mast cell reduction on intestine of KCNN4-null/CF mice 
is due to the impairment in migration of mast cells and not to reduced 
IgE levels. The origin of IgE in the CF mice remains a matter of 
investigation. KCNN4 inhibtion can be a useful pharmacological 
target on inflammatory CF disease where mast cells can act as 
enhancers of inflammation. 
FONDECYT 111408 and CONICYT-BFP 
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Mast cells determine the adaptive immune response in contact 
hypersensitivity 

A. Dudeck
1
, J. Dudeck

1
, M. Gunzer

2
, A. Roers

1
;  

1
University of Technology Dresden, Medical Faculty, Institute for 

Immunology, Dresden, Germany, 
2
University Hospital Essen, 

University Duisburg-Essen, Essen, Germany. 

Contact allergens trigger a rapid inflammatory response of skin 
resident innate immune cells. By these inherent adjuvant-properties, 
sensitizing compounds elicit allergic-specific T cell responses. 
However, the mechanisms by which organic sensitizers trigger innate 
immunity are incompletely understood. Mast cells are considered 
important sentinel cells of innate immunity at body surfaces. 
Conflicting results were published on the role of mast cells in contact 
allergy based on mast cell-deficient kit mutant mice. We used our 
novel Cre/loxP-based mouse models of mast cell deficiency and mast 
cell-specific gene inactivation to study mast cell functions in contact 
allergy. We found that in the absence of mast cells, allergic 
responses to organic haptens were massively reduced. Mast cell-
deficiency abrogated the early innate response to contact allergens 
as determined by quantification of vasodilatation, vessel permeability 
and neutrophil influx. Importantly, we demonstrated that DC migration 
from sensitized skin to lymph nodes and expansion of T lymphocytes 
was reduced in the absence of mast cells, and that the CD8

+
 T cell 

response to secondary allergen encounter was impaired in mast cell-
depleted mice. To address mechanisms of the mast cell effect on 
contact hypersensitivity, we generated mice lacking TNF selectively in 
mast cells. Also these animals featured reduced CD8

+
 T cell-

mediated inflammatory responses of allergen-challenged skin. 
However, we found that mast cell-derived TNF selectively supports 
migration and maturation of CD8

+
 DCs responsible for CD8

+
 T cell 

priming. In summary, we demonstrate that mast cell responses to 
contact allergens are essential for the induction of the pathogenic T 
cell response. 
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Cross-talk bethween human natural killer cells and macrophages 
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We investigate the molecular pathways involved in the interaction 
between NK cells and unpolarized or polarized macrophages. M0 and 
M2 are unable to trigger NK cell function. Following exposure to 
microbial products (LPS or BCG), M1 polarizing M0 and M2 (but not 
endotoxin tolerant macrophages), induce strong activation of resting 
NK cells resulting in CD69, CD25 and CCR7 expression, IFN-ɔ 
production and acquisition of anti-tumor cytotoxicity. NK cells also 
enhance the ñeditingò capability becoming capable of killing iDC, M0 
and M2, which express low, non protective amounts of HLA-I. NK cell 
activation mostly depends on the interaction of NKp46, DNAM-1 and 
2B4 receptors (on NK) with their ligands on macrophages, and on the 
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IL-18R (on NK) that binds small amounts of IL-18 released by M0 and 
M2 upon TLR engagement (PNAS 2010). We also showed that M-
CSF induces the expression of mIL-18 membrane-bound form of IL-
18 (mIL-18) in a subset of M-CSF primed macrophages differentiating 
from both CD16- and CD16+ monocytes. Inhibition of caspase-1 
reduces mIL-18 expression suggesting the requirement of an 
assembled inflammasome for IL-18 surface expression. While M2 
polarization does not modify mIL-18 expression, M1 polarization 
induces the protease(s)-mediated shedding of mIL-18. Soluble IL-18 
(sIL-18) acts in close cell-to-cell contact and is crucial for CCR7 
expression and IFN-ɔ release by resting NK cells (EJI 2012). 
Recently we analyzed the functional outcome of the interaction 
between NK cells and Tumor-associated macrophages (TAM) from 
ascites of ovarian cancer patients. 
 
 
 
 
IL1.03.02 
Functionally distinct subsets of human NK cells 

G. Deniz;  
Istanbul University, DETAE, Department of Immunology, Istanbul, 
Turkey. 

Natural killer cells not only exert cytotoxic activity against tumor cells 
or infected cells, but also act to regulate the function of other immune 
cells by secretion of cytokines and chemokines. The major functional 
properties of NK cells are cytotoxicity and cytokine production. NK 
cells express a wide range of activating receptors, as well as 
inhibitory receptors that regulate NK cell activation and tolerance, and 
their functions are governed by a balance between activating 
messages transmitted by their activating receptors and inhibitory 
signals transmitted by their inhibitory receptors. Similar to the Th1 
and Th2 subsets of CD4

+
 and also CD8

+
 T cells, NK cells are also 

divided into NK1 and NK2 subpopulations according to the profile of 
cytokine secretion. NK cells that are exposed to IL-12 in vitro (NK1) 
produce predominantly IFN-ɔ, whereas NK cells stimulated with IL-4 
(NK2) produce IL-5 and IL-13. Similar to suppression of both cytokine 
production and antigen-specific proliferation of Th1 and Th2 cells by 
IL-10, IL-10-secreting NK cells suppress both allergen-stimulated T 
cells and PPD-stimulated T cell proliferation, whereas IFN-ɔ secreting 
NK cells did not show any suppression. Findings suggest the in vivo 
existence of a regulatory NK cell subset, which indeed may play an 
immune regulatory and suppressor role. 
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NK cell subsets isolated from human thymus differ from 
peripheral blood NK cells in their phenotype and their cytotoxic 
and cytokine secreting capabilities 
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Little is known about the functional role of human NK subpopulations 
in different lymphoid organs beyond blood. We therefore aim to 
characterize the phenotypical and functional profile of human NK cell 
subsets from different organs with special interest in thymic NK cells. 
Human NK cells can be classified according to the expression of 
CD56 and CD16 into immunoregulatory and cytotoxic NK cells. In this 
study, we observed that especially the composition of NK 
subpopulations in the thymus differs from peripheral blood of both 
adult and children. Thymic NK cells have not only a lower CD56-
expression but also a different ratio of CD16

high
 / CD16

dim
 NK cells. 

Extensive phenotypical analysis revealed significant alterations in 
expression patterns of KIRs, NCRs and other maturation or 
differentiation markers on thymic NK cells. Furthermore, functional 
assays revealed important differences of CD16

high
 and CD16

dim
 thymic 

NK cells. Whereas thymic CD16
high

 NK cells showed high killing 
capacity of K562 tumor cells, CD16

dim 
NK cells required an increased 

stimulation period with IL-2 to gain cytotoxic function. Dependent on 
IL-2 both subsets could reach the killing capability of unstimulated 
adult peripheral blood NK cells. Remarkably, only CD16

dim
 NK cells 

were able to produce few amounts of IFN-ɔ upon stimulation with IL-
2. 

In summary, this comparative study of NK cell subsets provides 
important insight on the development and function of NK cells that will 
be of great value for the optimization of cellular therapy. 
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Neuraminidase-mediated, NKp46-dependent, immune evasion 
mechanism of influenza viruses 
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Natural killer (NK) cells play an essential role in the defense against 
influenza virus infections, one of the deadliest respiratory viruses 
known today. The natural killer receptor (NKp46), expressed by NK 
cells is critical in controlling influenza virus infections, as influenza-
virus infected cells are eliminated through the recognition of the viral 
hemagglutinin (HA) protein by NKp46. Here we describe a novel 
immune evasion mechanism of influenza viruses that is mediated by 
the viral neuraminidase (NA) protein. We show, by using various NA 
blockers, that NA removes sialic acid residues from NKp46 and that 
this leads to reduced recognition of HA. Furthermore, we provide in 
vivo and in vitro evidence for the existence of this novel NA-mediated, 
NKp46-dependent immune evasion mechanism and demonstrate that 
NA inhibitors, which are commonly used for the treatment of influenza 
infections, are useful not only as blockers of virus budding but also as 
boosters of NKp46 recognition. 
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NK cells from malignant pleural effusions are not anergic but 
produce cytokines and display strong anti-tumor activity on 
short-term IL-2 activation 
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NK cells are a major component of the innate immunity and exert a 
potent anti-tumor effect both in vitro and in vivo. However, tumor 
infiltrating natural killer (NK) cells have been shown to display 
severely impaired functional properties. In this study, we analyzed NK 
cells isolated from pleural effusions (PE) in patients with primary or 
metastatic tumors of different origin (including mesotheliomas, lung 
carcinomas, breast, colon gastric and liver carcinomas). Freshly 
isolated PE-NK cells displayed a CD56bright phenotype and 
expressed normal levels of both activating receptors and HLA-Class 
I-specific inhibitory receptors. In addition, they rapidly released large 
amounts of IFN-ɔ and TNF-Ŭ upon stimulation. After short- or long-
term culture in IL-2, they acquired a potent cytolytic activity against 
both allogenic and autologous tumor cells. Tumor cell lysis was 
primarily mediated by NKG2D and by NKp30 and, in part, by NKp46 
and DNAM-1, in agreement with the expression of the corresponding 
ligands on tumor cells. The finding that PE-NK cells are not 
functionally impaired and can efficiently kill tumor cells upon IL-2 
activation may offer an important clue for novel approaches in tumor 
immunotherapy. 
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Lymph Nodes from stage III melanoma patients 
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Over the past decades, the incidence of melanoma has been 
constantly increasing. Malignant melanoma has a high metastatic 
potential with limited treatment options. There are numerous 
arguments indicating that melanomas are immunogeneic and that the 
immune system can control the tumor growth in certain conditions. 



 
39 

 

We focus our interest on Natural Killer (NK) cells, potent cytotoxic 
effectors that control metastases in several murine tumor models. 
We have investigated the ex vivo phenotype and function of NK cells 
infiltrating 21 metastatic lymph nodes (M-LN) from 16 stage III B/C 
melanoma patients. The tumor burden in the samples was assessed 
by the percentages of CD45- cells in the LN suspensions. 
Interestingly, the expression of NKp30 and NKG2D correlate with the 
proportions of CD45- cells (likely melanoma cells) that invaded the M-
LN. Moreover, among M-LN NK cells, we have identified a subset of 
CD56brightCD16+ cells that express high level of activating NK 
receptors. Our results showed that M-LN NK cells required PMA/Iono 
to degranulate and produce IFNɔ ex vivo, and the proportion of 
CD107a was inversely correlated to the percentage of CD45- cells. 
Immunoselected NK cells from M-LN and donor LN were activated for 
6 days with IL-2 or IL-15. These cytokine activated NK cells efficiently 
and rapidly lysed metastatic melanoma cell lines. 
The presence of mature CD56brightCD16+NCR+NKG2D+ NK cells 
subset in M-LN from melanoma patients and their high anti-tumor 
potential after cytokine activation are strong arguments for NK cell 
based therapy in patients with positive sentinel lymph node. 
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NK cells targeting of human and mouse Cancer Initiating Cells 
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Tumor cell populations have been recently proposed to be composed 
by two compartments: cancer-initiating cells (CICs) characterized by 
a slow and asymmetrical growth and the differentiated cancer cells 
with a fast and symmetrical growth. CICs play a crucial role in tumor 
recurrence. The resistance of CICs to drugs and irradiation often 
allows them to survive traditional therapy. Natural Killer (NK) cells are 
potent cytotoxic lymphocytes that can recognize tumor cells in human 
and mice. 
Human: The NK cell recognition of tumor target cells derived from the 
two cancer cell compartments of human colon adenocarcinoma 
lesions. Our data demonstrate that freshly purified human allogeneic 
NK cells can recognize and kill Colorectal Carcinoma CICs while the 
tumors either autologous or allogeneic is less susceptible to NK cells. 
This difference in the NK cell susceptibility correlates with higher 
expression on CICs of ligands for NKp30 and NKp44 in the NCR 
group of activating NK receptors. In contrast CICs express lower 
levels of MHC class I, known to inhibit NK recognition, on their 
surface than the related tumor cells. 
Mouse: The NK cell recognition of tumor target cells derived from the 
two cancer cell compartments of murine mammary carcinoma. Our 
data demonstrate so far in vitro that NK cells purified from C57/BL6 
and Balb/c mice, selectively recognize the CICs derived from an 
epithelial murine ErbB-2+ positive tumor cell line, named TUBO. 
This study strengthens the idea that biology based therapy 
harnessing NK cells could be an attractive opportunity in solid tumors. 
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Novel mouse models reveal how expression of NKG2D and its 
ligands on various cell subsets affects immune responses 
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NKG2D is an activating receptor expressed by all Natural Killer (NK) 
cells, a subset of T cells, and activated macrophages. NKG2D and its 
ligands, which are expressed on stressed or damaged cells, play 
important roles during viral infections, cancers, and autoimmune 
diseases, both in mouse and human. While NKG2D is well studied in 
NK cells, its function on other cells remains unclear, particularly in 
vivo. In this study, we examine the consequences of cell-specific 

ablation of NKG2D, or tissue-specific expression of its ligand Rae-1, 
on innate and adaptive immunity, using two novel mouse models. By 
crossing Cre expressing strains to our two newly generated mice 
bearing a floxed allele of NKG2D, or a Rosa26-LSL-Rae-1 transgene, 
we obtain conditional knockouts of NKG2D, or mice that express 
Rae-1 in a cell-specific manner. We are now able to dissect the 
contribution of each cell subset expressing NKG2D in models of viral 
infection, tumor rejection, and autoimmunity. In addition, we observed 
that NK cells chronically interact with myeloid cells in vivo, since 
expression of Rae-1 on these subsets, but not others, leads to down-
modulation of NKG2D expression and impaired NKG2D-dependent 
functions. Data from these two new mouse models provide a better 
understanding of the role of NKG2D by defining its impact on different 
immune cell functions, and by mimicking physiopathological situations 
of patients in which a human counterpart of Rae-1 is expressed on 
various tissues. 
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Natural Killer (NK) cells are innate immune cells sensing and 
eliminating stressed cells by an array of specialized cell surface 
receptors. Stressed, transformed or infected cells downregulate 
inhibitory ligands and upregulate ligands for activating NK cell 
receptors, resulting in target cell killing. The natural cytotoxicity 
receptor NKp30 plays an important role in the induction of NK cell 
responses against tumor cells. Recently, the ligand for NKp30 on the 
surface of tumor cells has been identified to be the novel B7-family 
member B7-H6. Due to the lack of B7-H6-specific monoclonal 
antibodies (mAbs), the expression pattern of B7-H6 has so far only 
poorly been explored. The regulation of B7-H6 surface expression on 
tumor cells also remains unknown. 
Here, we describe two novel B7-H6-specific mAbs generated in our 
laboratory. These mAbs specifically bind recombinant B7-H6 in 
ELISA and B7-H6 expressed on the surface of B7-H6-positive cells in 
flow cytometry. 
Using these mAbs, we demonstrate that B7-H6 is expressed on the 
surface of various tumor cell lines but not on healthy PBMCs and 
keratinocytes. B7-H6 regulation was studied by treating tumor cell 
lines with different reagents. The treatments with the strongest effect 
on B7-H6 surface expression were further investigated for the 
mechanisms involved. Finally, the consequences of B7-H6 
modulation on NK cell effector functions were assessed.Our findings 
show that certain treatments have the capability to modulate B7-H6 
expression on the surface of tumor cells which has important 
implications for the activation of NK cells 
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Human M1 macrophages activate resting NK cell antitumoral 
activities through IL-15/IL-15RA transpresentation 
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Humanitas Clinical and Research Center, Rozzano, Italy. 

Natural killer (NK) cells are important effectors of innate immune 
responses, providing cellular immunity against tumor-transformed and 
virally-infected cells. Although NK cell-DC crosstalk is well 
established, information on NK cells interactions with macrophages is 
scanty. 
Autologous human NK cells and monocyte-derived macrophages 
were obtained from buffy coats of healthy donors. Macrophages were 
polarized into M0, M1, M2 and Tumor Associated Macrophages 
(TAMs). The influence of polarized macrophages on NK cell anti-
tumoral activities was analyzed treating NK cells with macrophage-
conditioned media or performing direct NK cell-macrophage co-
culture. NK cell activating receptors and degranulation levels were 
evaluated by FACS, IFNɔ production was quantified by RT-PCR and 
ELISA. 
Among the panel of activating receptors we evaluated, resting NK 
cells treated with M1-conditioned medium upregulated specifically 
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NKG2D, NKp44 and CD69. Additionally, they expressed enhanced 
levels of IFNɔ transcript and released high amount of IFNɔ. This 
effect was partly abolished by neutralizing IL-15/IL-15RŬ. Moreover, 
M1-treated NK cells killed more efficiently the erythroleukemia cell 
line K562 in a NKG2D-dependent but IL-15/IL-15RŬ-independent 
fashion. Direct co-culture experiments showed that M1-primed NK 
cells secreted high amounts of IFNɔ. They further displayed higher 
cytotoxic activities towards K562, which was decreased by NKG2D 
neutralization and totally impaired by further blocking IL-15RŬ. 
In conclusion, we demonstrate in a human model an important role 
and a dual effect of IL-15/IL-15RŬ complex in the crosstalk between 
NK cells and M1 macrophages: the soluble complex induces NK cell 
IFNɔ secretion, whereas membrane trans-presentation enhances NK 
cell cytotoxicity towards tumor cells. 
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Although natural killer (NK) cells have been detected in various 
lymphoid and non-lymphoid organs in mice, limited data are available 
regarding the distribution and trafficking of NK cells among human 
solid organs. To increase the current knowledge regarding the 
presence of NK cells in both healthy and pathological conditions, we 
analyzed a wide array of normal as well as neoplastic tissues derived 
from different human compartments. We found that NK cells were 
broadly distributed in most solid tissues, although, in general, the 
amount of NK cells significantly varied depending on the tissue/organ 
analyzed. Interestingly, NK cell distribution appeared to be subset-
specific since some tissues were preferentially populated by 
CD56bright perforinlow NK cells while, others by the CD56dim 
perforinhigh cytotoxic counterpart. Accordingly, the gene expression 
level of chemotactic factors in the tissues analyzed matched the 
expression of chemokine receptors in the NK cell subsets infiltrating 
the tissues. Remarkably, the chemokine expression pattern of many 
human tissues resulted modified after neoplastic transformation. As a 
result, the relative proportion of the NK cell subsets infiltrating the 
tissues was different, in most cases toward a tumor- infiltrating NK 
cell population enriched in CD56bright perforinlow cells. Besides solid 
tissues, a CD3negCD56bright NKp46+ cell population was also 
detected in seroma fluids, which represents an accrual of human 
afferent lymph, suggesting that NK cells might leave peripheral solid 
tissues. Overall, our results support the notion that distinct subsets of 
NK cells populate, and recirculate through, the majority of human 
peripheral tissues driven by organ-specific chemokine expression 
patterns. 
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The viral KSHV chemokine vMIP-II inhibits the migration of naive 
and activated human NK cells by antagonizing two distinct 
chemokine receptors 
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Hebrew University, Jerusalem, Israel. 

NK cells are cells of the innate immune system able to rapidly kill 
virus-infected and tumor cells. Two NK cell populations are found in 
the blood; the majority (90%) expresses the CD56 receptor in 
intermediate levels (CD56Dim) while the remaining 10% express it in 
high levels (CD56Bright). NK cells are resident in some tissues and 
traffic to various infected organs through the usage of different 
chemokines and chemokine receptors. KSHV, like other viruses of 
the herpes family, is master of immune evasion having numerous 
sophisticated and versatile strategies to escape the attack of immune 
cells such as NK cells. Here, we investigate the role of the KSHV 
derived cytokine (vIL-6) and chemokines (vMIP-I, vMIP-II, vMIP-III), in 
immune modulation. Using transwell migration assay and fusion and 
recombinant proteins, we showed that out of the four 

cytokine/chemokines encoded by the KSHV, vMIP-II is the only one 
that binds to the majority of NK cells. We demonstrate that vMIP-II 
binds to two different receptors, CX3CR1 and CCR5, expressed on 
the naïve CD56Dim NK cells and on activated NK cells, respectively, 
and that the binding of vMIP-II to CX3CR1 and CCR5 blocks the 
binding of the natural ligands of these receptors, Fractalkine (Fck) 
and Rantes, respectively. Finally, we show that vMIP-II inhibits the 
migration of naïve and activated NK cells towards Fck and Rantes. 
Thus, the present study indicates a very dominant role for vMIP-II in 
preventing NK cell migration. 
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Natural Killer (NK) cells are innate effector lymphocytes that 
potentially can control tumors by their cytotoxic activity. However, in 
cancer patients innate immune cells often show polarization to a 
proangiogenic protumor phenotype. The role of NK cells in tumor 
angiogenesis remains to be defined. 
Here we investigated phenotype, function and subset distribution of 
NKs in tumor, adjacent normal tissue and peripheral blood and the 
correlation with proangiogenic factor production, i.e. VEGF, PlGF and 
IL-8/CXCL8 from patients with non-small cell lung cancer (NSCLC). 
The CD56brightCD16- NK phenotype predominated in NSCLC 
samples while the CD56dimCD16+ cytotoxic NK phenotype prevailed 
in adjacent normal tissues and in non-oncologic lung tissues. The 
CD56+CD16- NK subset was associated with angiogenic cytokine 
production including VEGF, PlGF and IL-8. Patients with squamous 
cell carcinoma histotype (SQK) showed higher NK angiogenic factor 
production compared to those from adenocarcinoma (ADC) and 
control tissues. 
Supernatants derived from NSCLC infiltrating CD56+CD16- NKs 
induced in vitro endothelial cell chemotaxis and formation of capillary-
like structures, particularly evident in SQK specimens. As TGFɓ1 
expression has been associated with poorer survival in NSCLC SQK 
patients and polarization of peripheral NK cells towards an angiogenic 
decidual NK phenotype, we evaluated whether TGFɓ1 could induce 
proangiogenic factor production. Exposure of NK cells of peripheral 
blood from healthy subjects to TGFɓ1 induced up-regulation of VEGF 
and PlGF production. 
Our data suggest that NK cells in NSCLC can be switched to a 
proangiogenic phenotype, particularly evident for SQK patients and 
partly mediated by TGFɓ1. 
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Cytotoxic lymphocytes serve a key role in immune homeostasis by 
eliminating virus-infected and transformed target cells through the 
perforin-dependent delivery of pro-apoptotic granzymes. However, 
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the mechanism of granzyme entry into cells remains unresolved. 
Using biochemical approaches combined with time-lapse microscopy 
of human primary cytotoxic lymphocytes engaging their respective 
targets, we defined the time course of perforin pore formation in the 
context of the physiological immune synapse. We show that upon 
recognition of targets, calcium influx into the lymphocyte led to 
perforin exocytosis and target cell permeabilisation in as little as 30-
sec. Within the synaptic cleft, target cell permeabilisation by perforin 
resulted in the rapid diffusion of extracellular milieu derived 
granzymes. Repair of these pores was initiated within 20-sec and 
completed within 80-sec, thus limiting granzyme diffusion. 
Remarkably, even such a short timeframe was sufficient for the 
delivery of lethal amounts of granzymes into the target cell. Rapid 
initiation of apoptosis was evident from caspase-dependent target cell 
rounding within 2-min of perforin permeabilisation. The current study 
defines the final sequence of events controlling cytotoxic lymphocyte 
immune defence, in which perforin pores assemble on the target cell 
plasma membrane, sufficient to ensure efficient delivery of lethal 
granzymes. 
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Gap Junction intercellular communication induces NK cell 
activation and modulates cytotoxic capacity 

I. J. Guerrero
1,2

, A. Tittarelli
1
, A. Mendoza-Naranjo

3
, M. Farías

1
, M. 

López
1,2

, B. Chambers
4
, F. Salazar-Onfray

1,2
;  

1
Institute of Biomedical Sciences, Faculty of Medicine, University of 

Chile, Santiago, Chile, Santiago, Chile, 
2
Millennium Institute on 

Immunology and Immunotherapy, University of Chile, 8380453 
Santiago, Chile, Santiago, Chile, 

3
University College London, 

Santiago, United Kingdom, 
4
Karolinska Institute, Stockholm, Sweden. 

Gap junctions (GJ) mediate intercellular communication between 
adjacent cells. Previously, we showed that connexin 43 (Cx43), the 
main GJ protein in the immune system, mediates antigen transfer 
between human DCs, being also recruited to the immunological 
synapse during T cell priming. This crosstalk contributed to T cell 
activation, intracellular Ca

2+
 responses, and cytokine release. 

However, the role of GJ in NK cell activation by DCs and NK cell-
mediated cytotoxicity against tumor cells, remain unknown. Here, NK 
cells and monocyte-derived DCs were obtained from peripheral 
blood. A human melanoma cell line (Mel2) and K562 cells were used 
as target. Cx43 localization was quantified on NK-DCs and NK-tumor 
cell co-cultures by flowcytometry and immunofluorescence. GJIC was 
evaluated using Calcein transfer and GJ inhibitors. Cytotoxicity and 
Granzyme-B activity was evaluated and the induction of Ca

2+
 

signaling detected with FLUO-4AM. We found that NK cells form 
functional Cx43-GJ with DC and tumor cells. Polarization of Cx43 at 
the NK/DCs and NK/tumor cells contact site was detected. Cx43-
mediated communication between NK and DCs was bidirectional, 
although blocking Cx43-GJIC inhibited NK cell activation not affecting 
DCs phenotype or function. Blocking of Cx43, by an analogue peptide 
or RNA silencing, inhibited CD69, CD25 and IFN-ɔ-release by NK. 
Moreover, Cx43-GJIC blocking strongly inhibited tumor lysis by NK 
associated to Granzyme-B activity and Ca

2+
 influx inhibition. Thus, 

our data suggest that Cx43-GJIC may play an important role in the 
NK cell interactions with other immune cells as well as in the NK anti-
tumor effector function. 
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Mature NK cells are able to display graft versus leukemia, without 
inducing graft versus host disease. These unique properties make NK 
cells an ideal additional lymphocyte-graft, especially in haploidentical 
HSCT. Here, we combine multiparameter flow-cytometry and 
mathematical algorithms to monitor patients undergoing 

haploidentical HSCT followed by NK cell adoptive transfer in the 
frame of a phase I/II clinical trial. Acute myeloid leukemia patients 
were transplanted with CD34

+
 cells followed by transfer of CD3

-

CD56
+ 

NK cells derived from the same haploidentical donor. NK cells 
were monitored between day 0 and 150 after transplantation by 
multiparameter flow-cytometry and data was analyzed applying 
principle component analysis (PCA). In the first week after 
transplantation, we could separately track NK cells transferred from 
the donor, those reconstituting from donor CD34

+
 cells, as well as 

recipient ones. Transferred NK cells largely displayed a mature 
phenotype and their proliferative ability in vivo was restricted to the 
CD62L

+ 
subset. In the second week after transplantation, we detected 

a peak of highly proliferating immature NK cells derived from CD34
+
 

cells, which progressively differentiated into mature NK cells, 
gradually losing the expression of CD62L, CD56 and NKG2A, while 
acquiring KIR, CD16, and CD57. PCA defined a clear direction of 
maturation and supported the concept of NK cell 
differentiation as a non synchronized continuum. Mathematical 
clustering led to a model in which 3 distinct phases can be 
distinguished during time. Hence, transferred NK cells are detectable, 
proliferate in vivo and represent the only circulating lymphocyte 
population early after haploidentical HSCT. 
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Regulatory role of iNKT cells, from viral infection to type 1 
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Invariant natural killer T (iNKT) cells are regulatory T cells that can 
both inhibit autoimmune T cell responses and promote T cell 
responses to pathogens such as viruses. Since converging data in 
humans and mouse models suggest that viral infections influence the 
development of type 1 diabetes, we have investigated whether iNKT 
cells could prevent type 1 diabetes (T1D) during viral infections using 
LCMV, and Coxsackievirus B4 that has been implicated in the 
etiology of T1D. iNKT cells inhibit the development of diabetes upon 
both infections. After LCMV infection, iNKT cells promote CD8 
antiviral response in the spleen required for the clearance of the virus. 
In the pancreas iNKT cells interact with plasmacytoid dendritic cells 
(pDC) to induce a strong type I IFN production to inhibit viral 
replication. In a second step, iNKT cells activate pDC to produce 
TGF-beta that induces anti-islet Treg cells thereby preventing local 
damage and diabetes development. Upon CVB4 infection, iNKT cells 
inhibit the development of diabetes by another mechanism. Locally in 
the pancreas, CVB4-induced diabetes is associated with a massive 
recruitment of inflammatory macrophages. However iNKT cells alter 
macrophage function and induce IDO expression that inhibits anti-
islet T cell function and prevents diabetes onset. While these two 
studies highlight the regulatory role of iNKT cells, a subset of iNKT 
cells producing IL-17 is locally activated in the pancreas and can 
exacerbate the development of diabetes. Altogether these data reveal 
the complex role of iNKT in T1D and prompt further studies in 
patients. 
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Therapeutic potential of NKT cell adjuvant-based therapies for 
the treatment of B-cell lymphoma 
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Natural killer T (NKT) cells are a unique subset of T lymphocytes that 
serve as a link between the innate and adaptive immune system 
through their ability to recognize lipid antigens presented in the 
context of the non-classical MHC class I molecule, CD1d and rapid 
release of cytokines following activation. NKT cells can mediate tumor 
immune-surveillance; however, NKT cells are numerically reduced 
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and functionally impaired in lymphoma patients. Unlike other cancers, 
most hematologic malignancies express CD1d molecules and co-
stimulatory proteins needed to induce anti-tumor immunity by NKT 
cells, yet most tumors are poorly immunogenic. In this study, we 
assessed NKT cell function throughout lymphomagenesis in two 
spontaneous, myc oncogene-driven mouse models of B-cell 
lymphoma. At early stages, NKT cell responses were enhanced in 
lymphoma-bearing animals compared to disease-free animals. In 
lymphoma- bearing animals with splenomegaly, lymphadenopathy, 
and high cyclin D1 expression, NKT cells were physically and 
functionally reduced. Treatment of tumor bearing mice with a potent 
NKT cell agonist, Ŭ-galactosylceramide (Ŭ-GalCer), resulted in a 
significant decrease in tumor burden. Ex vivo studies demonstrated 
that NKT cells from Ŭ-GalCer treated mice remained responsive to Ŭ-
GalCer stimulation unlike the anergic NKT cells from vehicle-control 
treated mice. These data demonstrate an important role for NKT cells 
in their capacity to directly mediate tumor regression. Therefore, 
vaccination strategies utilizing NKT cell agonists in combination with 
other targeted therapies may be an effective means to stimulate 
effective anti-tumor immunity in patients with hematologic 
malignancies. 
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Mucosal-associated invariant T (MAIT) cells are innate-like T cells 
that are abundant in mucosal tissues, liver and peripheral blood. 
Human MAIT cells express a semi-invariant TCR VŬ7.2-JŬ33 Vɓ2/13, 
and recognise microbial vitamin B metabolites restricted by the 
evolutionarily-conserved MHC-Ib-related (MR1) protein. MAIT cells 
are identified as VŬ7.2+ CD161hi T cells coexpressing IL-18RŬ and 
the transcription factor PLZF. The majority of MAIT cells are CD8Ŭ+, 
coexisting as CD8ŬŬ or CD8Ŭɓ, with minor CD4+ or CD8/4 double-
negative populations. Human MAIT cells are thought to expand and 
mature following the establishment of gastrointestinal microbiota after 
birth. However, there is no study on human MAIT cell development 
prior to birth and microbiota establishment. 
Here we studied, for the first time, the development of MAIT cells in 
second trimester human fetal tissues. Fetal MAIT cells were present 
in the thymus predominantly as an immature CD8Ŭɓ single-positive 
population, with similar observations in the spleen and mesenteric 
lymph node. In contrast, acquisition of maturation markers and 
expansion of CD8ŬŬ population were found in fetal small intestine, 
liver and lung. Fetal MAIT cells readily proliferated and produced 
cytokines in response to Escherichia coli stimulation in vitro. Our 
results thus indicate that human fetal MAIT cells become functionally 
mature in peripheral/mucosal tissues, likely in the absence of 
established gut microbiota. 
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iNKT cells are a separate subset of T lymphocytes displaying innate 
effector functions. We have previously shown that microRNAs 
(miRNAs) control the unique iNKT cell developmental program. iNKT 
cells, and not T cells, are dramatically reduced and blocked at an 
immature stage in mice with a conditional deletion of Dicer, the 
RNAse III enzyme that produce mature miRNAs. Accordingly, thymic 
mature iNKT and T cells display distinct miRNA signatures. To 
unravel the miRNA-mRNA interaction network underlying iNKT cell 
development, we determined the gene expression profiles of miRNA- 
sufficient or -deficient thymic iNKT cells and T cells. Consistent with a 
tight dependence of iNKT cells on miRNA control of gene expression, 

we find that the absence of miRNA dramatically affect iNKT but not T 
cell transcriptome. We identify genes upregulated in iNKT cells 
lacking miRNAs compared to WT cells, which are involved in cell 
proliferation, DNA integrity at G1/S transition during cell cycle, thymic 
development and positive regulation of apoptosis. Amongst the 
transcripts modulated by the absence of miRNAs, we sought to enrich 
for genes targeted by single miRNAs expressed by iNKT cells. In this 
manner, we are now trying to characterize the genes that could be 
critically involved in the genetic program controlling iNKT cell 
development via miRNA regulation. 
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The prototypic Natural Killer T (NKT) cell ligand, Ŭ-galactosylceramide 
(Ŭ-GalCer) has been shown to provide anti-tumour effects in various 
disease models, and is currently in clinical trials as an anti-cancer 
therapeutic. Despite maintaining a semi-invariant TCR repertoire, 
NKT cells have been demonstrated to respond to a range of different 
glycolipid antigens, with different antigens eliciting distinct responses, 
however the molecular basis for antigen discrimination by the NKT 
cell receptor is unclear. Utilizing a range of structurally distinct 
glycolipids we have demonstrated that modifications in the glycosyl 
headgroup directly impacted TCR interactions, which affected the 
NKT cell cytokine response. Although these glycolipid analogues 
were capable of activating both Vɓ7 and Vɓ8 NKT cells, those with an 
altered 4ô-OH on the sugar biased the expansion of NKT cells 
expressing Vɓ7. Modifications in the acyl chain did not appear to 
affect TCR interactions, however truncation of the phytosphingosine 
chain resulted in an induced fit mode of TCR binding, which reduced 
TCR affinity. Vɓ7+ NKT cells have also been shown to preferentially 
respond to the endogenous glycolipid antigen 
isoglobotrihexosylceramide (iGb3), a potential tumour antigen. Data 
will be presented demonstrating that recognition of iGb3 is specific to 
a subset of the NKT cell population, which is biased towards those 
expressing Vɓ7 and also appears to be favoured by particular TCR-
Jɓ regions. The specificity of iGb3 recognition supports the possibility 
that other antigen specific populations may be present within the NKT 
cell population despite the semi-invariant nature of the NKT cell TCR. 
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Bacterial CD1d restricted glycolipids induce IL-10 production by 
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Invariant natural killer T cells (iNKT) and CD4+CD25+FOXP3+ 
regulatory T cells (Tregs) are important immune regulatory T cells 
with antigen reactivity towards glycolipids and peptides respectively. 
However, the functional interplay between these cells in humans is 
poorly understood. In this study we therefore investigated a reciprocal 
interaction between human Tregs and iNKT cells in function of 
pathogen related mechanisms of iNKT stimulation. Specifically, we 
explored iNKT activation by diacylglycerols derived from Borrelia 
burgdorferi (responsible for Lymeôs disease) and Streptococcus 
pneumonia (causative agent of pneumonia). In addition, innate like 
activation of iNKT cells relying on IL-12/IL-18, was also evaluated. 
We show that Tregs suppress iNKT cell proliferation induced by 
CD1d restricted glycolipids and by innate like activation. Inhibition 
was related to the potency of iNKT agonists, making diacylglycerol 
iNKT responses very prone towards suppression. Cytokine 
production by iNKT cells was differentially modulated by Tregs as IL-4 
production was more profoundly reduced as compared to IFN-ɔ. A 
compelling observation was the significant production of IL-10 by 
Tregs after cell-contact with iNKT cells, in particular in the presence 
of bacterial diacylglycerols. These iNKT-primed Tregs showed an 
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increased FOXP3 expression and superior suppressive function. 
Suppression of iNKT cell but not conventional T cell responses was 
IL-10 dependent, suggesting that there is a clear difference in 
mechanism between the Treg mediated inhibition of these cell types. 
Our data highlight a physiologically relevant interaction between 
human iNKT and Tregs upon pathogen derived glycolipid recognition 
with significant impact on the design of iNKT cell based therapeutics. 
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Lipid antigens bind CD1d and activate T-cells. Extensive work on T-
cells reactive with glycolipid antigens such as ŬGalCer has identified 
their pathogenic or protective roles in inflammation, infection and 
cancer. Little is known about the biology and functions of T-cells 
reactive to phospholipid antigens such as phosphatidic acid (PA). 
Here, we used CD1d-phosphatidic acid (CD1d-PA) tetramers to 
identify T-cells in various lymphoid and other organs of mice. We 
found that 0.5-2% of lymphocytes in liver and 0.3-1% of lymphocytes 
in spleen stained for TCRɓ and CD1d-PA tetramers. CD1d-PA 
tetramer+ cells did not stain with CD1d/ŬGalCer tetramers and did not 
respond to glycolipid antigen ŬGalCer. Upon in vivo priming with PA, 
TCRɓ+CD1d-PA tetramer positive cells secreted IFN-ɔ. Intriguingly, 
activation of CD1d-PA tetramer+ T-cells markedly reduced the 
proliferation of ŬGalCer-reactive T-cells in vitro, ex vivo, and in vivo. 
We further found that in vivo activation of CD1d-PA T-cells reduced 
Concanavalin A-induced hepatitis that is known to be mediated by 
ŬGalCer-reactive T-cells. Thus, PA-reactive T-cells are a subset of 
CD1d-restricted T-cells that are phenotypically and functionally 
distinct from ŬGalCer-reactive T-cells. CD1d-PA T-cells also 
negatively regulate the function of ŬGalCer-reactive T-cells. Ongoing 
studies will investigate mechanisms whereby PA-reactive T-cells 
inhibit the function of glycolipid-reactive T-cells. 
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Dengue infection is a global health problem without vaccine and 
specific treatment. Clinical severity varies from asymptomatic, dengue 
fever (DF) to a more severe dengue hemorrhagic fever (DHF). 
Adaptive immune responses were shown to be pathogenic in severe 
disease. Invariant NKT (iNKT) cells represent innate-like lymphocytes 
that play a critical role in several viral infections but their contribution 
in human dengue infection is not known. 
In this study, PBMC from dengue infected patients (n=35) with 
varying severity and at various timepoints were analyzed by flow 
cytometry. iNKT cells were identified by PBS57loaded-CD1d tetramer 
and CD3. iNKT cell activation and subset were evaluated by the 
expression of CD69 and CD4/CD8 respectively. Data were also 
compared with other febrile illness (OFI) and healthy controls. 
The percentage of CD69

+
 iNKT cells was significantly higher during 

acute febrile illness than at 2 weeks after the infection in both DF and 
DHF but not in OFI group. Furthermore, DHF group showed 
significantly higher % CD69

+
 iNKT cells when compared to DF, OFI or 

healthy control. The percentage and subset of iNKT cells neither 
change during the course of infection nor differ in various disease 
severity conditions. 
Therefore, during the acute febrile stage of dengue infection, iNKT 
cells are activated. The level of activation correlates with the disease 
severity. Our finding suggests that iNKT cells play a role in immune 
response against dengue viral infection in human. Further study is 

being performed to delineate the detailed mechanisms of how iNKT 
cells contribute to the pathogenesis of this disease. 
 
 
 
 

W1.05 Innate lymphocytes 
 
IL1.05.01 
Functional Education of iNKT Cells by Dendritic Cell Tuning of 
SHP-1 

P. Dellabona, A. Napolitano, G. Casorati;  
San Raffaele Scientific Institute, Milano, Italy. 

iNKT cells play key roles in host defense by recognizing lipid antigens 
presented by CD1d. iNKT cells are activated by bacterial-derived 
lipids and are also strongly autoreactive towards self-lipids. iNKT cell 
responsiveness must be regulated to maintain effective host defense 
while preventing uncontrolled stimulation and potential autoimmunity. 
CD1d-expressing thymocytes support iNKT cell development, but 
thymocyte-restricted expression of CD1d gives rise to antigen hyper-
responsive iNKT cells. We hypothesized that iNKT cells require 
functional education by CD1d+ cells other than thymocytes to set 
their correct responsiveness. In mice that expressed CD1d only on 
thymocytes, hyper-responsive iNKT cells in the periphery expressed 
significantly reduced levels of tyrosine phosphatase SHP-1, a 
negative regulator of TCR signaling. Accordingly, heterozygous SHP-
1 mutant mice displaying reduced SHP-1 expression developed a 
comparable population of antigen hyper-responsive iNKT cells. 
Restoring non-thymocytes CD1d expression in transgenic mice 
normalized SHP-1 expression and iNKT cell reactivity. Radiation 
chimeras revealed that CD1d+ dendritic cells supported iNKT-cell up-
regulation of SHP-1 and decreased responsiveness following thymic 
emigration. Hence, dendritic cells functionally educate iNKT-cells by 
tuning SHP-1 expression to limit reactivity. 
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Asthma is a common chronic lung disease from which 230 million 
people suffer. Although corticosteroid is an effective treatment for 
most patients, ~5% of patients respond poorly to a normal dose of 
corticosteroid. IL-33, an epithelial cell-derived cytokine, induces 
airway inflammation in the absence of acquired immune system 
during asthma. Natural Helper (NH) cell, a new member of innate 
immune system, produces a large amount of IL-5 and IL-13 in 
response to IL-33, and induces eosinophilia and goblet cell, both of 
which are prominent symptom of asthma. In this study, we examined 
the effect of corticosteroid on NH cells during asthmatic responses. 
NH cells induced to the lung by a classic antigen-induced asthma 
model or by intranasal injection of IL-33 were efficiently despaired by 
intraperitoneal injection of dexamethasone. On the other hand, airway 
inflammation induced by addition of IL-33 to a classic antigen-induced 
asthma model was resistant to dexamethasone. We found that 
induction of NH cells with eosinophilia and goblet cell hyperplasia 
triggered by IL-33 plus thymic stromal lymphopoietin (TSLP) was not 
blocked by dexamethasone treatment, suggesting that TSLP modifies 
the corticosteroid-sensitivity of NH cells. In fact, in vitro experiments 
showed that dexamethasone completely inhibits the proliferation and 
Th2 cytokine production of IL-33-stimulated NH cells, but addition of 
TSLP dampened the effect of dexamethasone. Our results 
collectively indicate that TSLP produced by epithelial cells causes 
corticosteroid resistance of NH cells and exacerbate the airway 
inflammation in asthma. 
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W1.05.02 
Group 2 innate lymphocytes are critical for Th2 cell-mediated 
allergic lung inflammation 

T. Y. F. Halim, L. Matha, C. A. Steer, F. Takei;  
British Columbia Cancer Agency, Vancouver, BC, Canada. 

Group 2 innate lymphoid cells (ILC2), also termed natural helper 
cells, are stimulated by epithelial cell-derived IL-33 and TSLP. 
Activated ILC2 produce large amounts of IL-5 and IL-13, but not IL-4. 
Intranasal administration of the protease allergen papain activates 
lung ILC2 and induces T cell-independent allergic lung inflammation. 
We generated ILC2-deficient mice by transplanting bone marrow cells 
from the RORŬ mutant Staggerer mice to lethally irradiated mice and 
tested the effects of ILC2-deficiency on Th2 cell responses. Repeated 
intranasal administration of the protease allergen papain into normal 
mice induced Th2 cell generation, high titre serum IgE and allergic 
lung inflammation. In contrast, Th2 cell generation by papain, which 
was IL-4-independent, was severely impaired in ILC2-deficient mice. 
The initial sensitization of control mice with papain activated ILC2 and 
induced an accumulation of activated DCs expressing CD40 in 
draining mediastinal lymph node (mLN) where naive T cells 
differentiated into Th2 cells, whereas the accumulation of CD40

+
 DCs 

and Th2 cell differentiation in mLN was impaired in ILC2-deficient 
mice. The effects of IL-13 neutralization in control mice and IL-13 
injection into ILC2-deficient mice showed that ILC2-derived IL-13 is 
critical for the accumulation of CD40

+
 DC in mLN and Th2 cell 

differentiation. Thus, ILC2 not only produce Th2 type cytokines and 
mediate T cell-independent allergic inflammation but they also play a 
critical role in the initiation of Th2 cell-mediated allergic lung 
inflammation. 
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The innate lymphoid cell (ILC) family includes Natural Killer (NK) 
cells, RORgammat+ ILC and ILC2. Due to their shared 
developmental requirements, such as dependence on Id2 and 
gamma-chain cytokines, a common ILC progenitor has been 
postulated. Distinct stages have been described for NK cell but not for 
RORgt+ ILC differentiation. We identified a new population of human 
CD34+ hematopoietic progenitor cells (HPC) characterized by the ex 
vivo expression of RORgt, CD117, alpha4beta7 integrin and ability to 
produce IL-17A and IL-17F. CD34+ RORgt+ HPC reside in tonsils 
and give rise to IL-22 producing RORgt+ ILC, but not to NK cells 
upon in vitro culture. Conversely, tonsil CD34+ RORgt- CD117- HPC 
can still differentiate either towards IL-22 producing RORgt+ ILC or 
towards NK cells. Our data indicate that CD34+ RORgt+ cells are 
lineage-specified progenitors of IL-22+ RORgt+ ILC and that tonsils 
may represent a preferential site not only for NK cell, but also for 
RORgt+ ILC differentiation. 
 
 
 
 
W1.05.04 
T-bet is required for the development of NKp46+ innate lymphoid 
cells (ILCs) via a notch dependent pathway 

L. C. Rankin;  
Walter and Elize Hall Institute of Medical Research, Parkville, VIC, 
3052, Australia. 

Rorɔt+ innate lymphoid cells (ILCs) are found enriched in the 
intestinal mucosa of adults and are crucial for maintaining the delicate 
balance of tolerance, immunity and inflammation in the 
gastrointestinal tract. Rorɔt+ ILCs include CD4+ LTi cells, CD4- LTi 
cells and the NK cell receptor expressing NKp46+ ILCs. The 

developmental relationship between these subsets and the 
transcription factors regulating their differentiation is controversial. We 
have found that the transcription factor T-bet (encoded by Tbx21) is 
essential for the development of NKp46+ ILCs, but not for LTi cells. 
Furthermore, NKp46+ ILCs differentiated solely from the CD4- and 
not the CD4+ LTi population in a Notch and T-bet dependent manor. 
In line with this finding, Notch was able to rescue this defect in the 
absence of T-bet. Collectively, our data provides a developmental link 
between CD4- LTi and NKp46+ ILCs controlled by the actions of 
Notch and T-bet distinct from CD4+ LTi. 
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Background: Mucosal-associated invariant T (MAIT) cells are 
restricted by the MHC-related molecule-1 (MR1) and express an 
invariant TCRŬ chain: VŬ7.2-JŬ33 in humans and VŬ19-JŬ33 in mice. 
Like other innate-like lymphocytes, MAIT cells have been suggested 
to play both proinflammatory and regulatory roles in autoimmune 
models. In this study, we sought to investigate whether MAIT cells are 
relevant to systemic lupus erythematosus (SLE). 
Methods: Peripheral blood MAIT cells were identified as 
CD3

+
ɔŭTCR

-
VŬ7.2

+
TCR

+
CD161

high 
cells by FACS. The usage of 

VŬ7.2-JŬ33 TCR of single-cell sorted cells was analyzed by PCR. 
Peripheral mononuclear cells (PBMC) were stimulated with anti-
CD3mAb and anti-CD28mAb or various types of cytokines, and 6-7 
days later, the cell proliferation was analyzed. 
Results: The percentages of MAIT cells from SLE patients were 
about 10-fold lower compared with those from healthy subjects. 
Single-cell PCR analysis indicated that the decrease of MAIT cells in 
SLE patients was not a result of downmodulation of surface markers. 
Although MAIT cells from healthy subjects as well as lupus patients 
proliferated upon TCR or cytokine stimulation, repeated stimuli 
reduced MAIT cell frequency. Lupus MAIT cells had higher 
percentages of FAS

high
 cells and active caspase-3 or 7-AAD positive 

cells, suggesting that more MAIT cells are undergoing cell death. 
Conclusions: This study demonstrates that increased cell death of 
activated MAIT cells may be responsible for reduced frequency of 
MAIT cells in SLE. As increased serum concentrations of various 
cytokines have been reported in SLE, the decrease of MAIT cells may 
reflect such pathological condition of the disease.  
 
 
 
 
W1.05.06 
The SLAM family receptor Ly9 (CD229) is a negative regulator of 
marginal zone B cells response 

M. Cuenca, X. Romero, J. Sintes, P. Engel;  
University of Barcelona, Barcelona, Spain. 

Homophilic interactions between the SLAM family receptors are 
required for the development of innate-like T lymphocytes. Recently, 
we have shown that Ly9 differs from the other SLAMF members by 
acting as an inhibitory regulator of iNKT cell development and 
activation. Splenic marginal zone B cells are innate-like lymphocytes 
that are known to mount rapid and intense antibody responses to 
blood-borne pathogens. Here, we test the hypothesis whether Ly9 
also plays a regulatory role in the function of these cells. Analysis of 
the B cell development in a Ly9-deficient (Ly9

-/-
) mice (BALB/c 

genetic background) showed no major alterations in bone-marrow B 
cell subsets. In contrast, the absence of Ly9 lead to an expansion of 
splenic B220

+
 B cells as compared to wild-type mice (62.12% ± 0.51 

vs 50.20% ± 0.93). Interestingly, an increased number of marginal 
zone B cells was also observed in the Ly9

-/- 
mice. In vivo humoral 

response was assessed by immunizing Ly9
-/-

 mice with T-dependent 
(TNP31-KLH), T-independent type I (TNP0.3-LPS) and T-independent 
type II (TNP65-Ficoll) antigens. Our data revealed that Ly9 deficiency 
resulted in a striking increase of hapten-specific antibody levels, 
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especially IgG2a, IgG2b and IgG3 following TNP-Ficoll immunization 
(days 7 and 14). This effect was concomitant with a greater marginal 
zone B cell expansion. In contrast, responses against T-independent 
type I and T-dependent antigens were not significantly affected in 
Ly9-deficient mice. In conclusion, Ly9 emerges as an inhibitory cell-
surface receptor involved in marginal B cell development and effector 
function. 
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Stabilin-1/CLEVER-1 is a multidomain protein present in lymphatic 
and vascular endothelial cells and Type II immunosuppressive 
macrophages. It functions in scavenging, endocytosis and in 
leukocyte adhesion to and transmigration through the blood vascular 
and lymphatic endothelial cells. In this study, we have identified for 
the first time Stabilin-1/CLEVER-1 expression on blood monocytes in 
healthy individuals. We investigated the gene expression profile and 
functional difference between Stabilin-1/CLEVER-1 high and 
low/negative expressing monocytes. Microarray analysis from RNA of 
sorted CLEVER-1 high and low/negative revealed differences in the 
gene profile. However, SiRNA mediated suppression of CLEVER-1 
on the monocytes did not result in any alteration in the selected 
genes, suggesting that CLEVER-1 does not directly regulate the 
synthesis of the differentially expressed genes. Tetanus toxoid 
stimulation assays showed that when co-cultured with T-cells in 
ELISPOT plate CLEVER-1 high monocytes produced less of IFN-
gamma compared to CLEVER-1 low/negative monocytes. When 
monocytes were differentiated in vitro to type I and II macrophages by 
cytokine stimulation, CLEVER-1 expression was induced on type II 
macrophages whereas no expression in type I macrophages was 
detected. We also found that CLEVER-1 expression is reduced in 
blood monocytes, placental macrophages and macrophages in 
placental bed in pre-eclampsia (involving many proinflammatory 
changes) compared to normal pregnancy. Collectively, these findings 
suggest that CLEVER-1 high monocytes play an immune suppressive 
role in circulating blood. 
 
 
 
 
W1.06.02 
Mice depleted of neutrophils develop chronic inflammation and 
deregulated adaptive immunity 

R. Parsa, H. Lund, X. Zhang, A. O. G. Cacais, A. M. Georgoudaki, M. 
Karlsson, R. A. Harris;  
Karolinska Institute, Stockholm, Sweden. 

Neutrophils are an important cell type in innate immune reactions. 
They are one of the first cells engaged in an inflammatory response 
and thus have the ability to orchestrate both adaptive and innate 
responses.There has been an intensive research focus to understand 
the regulation of inflammation by neutrophils, and one way to address 
this is to deplete them in vivo. In this study we depleted neutrophils by 
using the diphtheria toxin A (DTA) stopflox system. A selective 
depletion of neutrophils was noted but othermyeloid cells in different 
organs were unaffected. Mice lacking neutrophils developed a chronic 
systemic inflammation with inflamed lymph nodes and splenomegaly 
after immune triggering. Deregulation of both T and B cell functions 
was observed, with increased numbers of Th1 and Th17 cells, 
plasma cells and high titers of serum antibodies. These results 
indicate a hitherto unreported immunohomeostatic function of 
neutrophils. 
 
 
 

W1.06.03 
Glucocorticoid-induced leucine zipper (GILZ) inhibits 
inflammatory activation in macrophages via reduced MAPK 
signalling: role in endotoxin tolerance 
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Induction of glucocorticoid-induced leucine zipper (GILZ) by 
glucocorticoids plays a key role in their anti-inflammatory action, 
whereas GILZ expression is reduced under inflammatory conditions. 
Thus, we aimed to investigate the role of GILZ in LPS-induced 
inflammation and LPS tolerance in human alveolar macrophages 
(AM) and murine bone marrow-derived macrophages (BMDM). 
Treatment of AM and BMDM with LPS resulted in a rapid decrease of 
GILZ mRNA and protein levels. To assess the functional significance 
of GILZ downregulation we generated mice with a macrophage-
specific GILZ knockout (GILZ KO) using the Cre-loxP system. GILZ 
KO BMDM displayed a higher responsiveness towards LPS, as 
shown by increased and prolonged IL-1ɓ- and TNF-Ŭ-expression. 
LPS-mediated ERK activation was significantly enhanced in GILZ KO 
cells, whereas inhibition of ERK repressed the induction of 
proinflammatory mediators upon LPS challenge, suggesting that GILZ 
modulates inflammation via the ERK pathway. 
Interestingly, GILZ downregulation was abrogated in LPS-tolerized 
AM, which was independent of endogenous glucocorticoid production 
and associated with increased GILZ mRNA-stability. In line with this 
finding, LPS-tolerant cells were not able to induce the mRNA-binding 
protein TTP, which was previously shown to be involved in GILZ 
mRNA-downregulation. LPS tolerance resulted in a diminished 
expression of proinflammatory mediators accompanied by an almost 
complete abrogation of ERK, p38 and SAPK/JNK activation. In 
contrast, MAPK signalling was preserved in LPS-tolerized GILZ KO 
BMDM. Accordingly, LPS-tolerant GILZ KO cells retained their ability 
to induce TNF-Ŭ, indicating that GILZ downregulation not only 
increases macrophage activation, but also critically influences their 
deactivation. 
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CD300a is a new hypoxia-inducible gene and a regulator of 
proinflammatory cytokine production in human monocytes and 
macrophages 

F. Raggi, F. Blengio, L. Varesio, M. Bosco;  
Laboratory of Molecular Biology/Institute G.Gaslini, Genova, Italy. 

Peripheral blood monocytes are recruited to inflammatory and tumor 
lesions where they undergo terminal differentiation into macrophages. 
Monocytes/macrophages integrate stimulatory and inhibitory signals 
present in the microenvironment through a defined repertoire of cell 
surface receptors, and deregulated expression of these molecules 
may result in amplification of inflammation or establishment of 
immune escape mechanisms. Characterization of the effects of 
pathologic stimuli on the expression and function of these receptors 
may, thus, contribute to our understanding of monocytic lineage cell 
functions in diseased tissues. A common feature at pathologic sites 
and an important regulator of monocyte/macrophage proinflammatory 
functions is represented by low partial oxygen pressure (hypoxia). We 
recently identified by gene expression profiling the leukocyte 
membrane antigen, CD300a, a member of the Ig-like CD300 
superfamily of immunoreceptors, as a new hypoxia-inducible gene in 
primary human monocytes. In this study, we demonstrate that 
CD300a mRNA and surface protein are upregulated by hypoxia and 
the hypoxia-mimetic agent, desferrioxamine, in both monocytes and 
monocyte-derived macrophages. Stimulatory effects are reversible, 
being counteracted by cell reoxygenation or addition of iron sulfate. 
Interestingly, CD300a ligation by an agonist Ab delivers both 
inhibitory and activating signals in these cells, differentially affecting 
the production of the chemotactic and proangiogenic cytokines, 
CCL20 and VEGF, driven by hypoxia and desferrioxamine. These 
findings point to a role for this molecule in the regulation of 
monocyte/macrophage inflammatory and angiogenic activity at 
hypoxic sites, with potential implications for inflammatory diseases 
and cancer pathogenesis. 
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Physical interaction between miR-155 and miR-146a gene loci: 
Co-regulation during macrophage activation and induction of 
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MiRNA expression profile of macrophages is altered during activation, 
contributing to the regulation of the inflammatory response. MiR-155 
and miR-146a are induced upon activation of macrophages by LPS. 
Previous work from our group has shown that several miRNAs are 
regulated by Akt kinases and control the magnitude of the 
inflammatory response and their polarization (M1/M2) phenotype. 
Akt1 ablation results in hyper-responsiveness to LPS and abrogates 
development of endotoxin tolerance via upregulation of miR-155 
(Androulidaki et al., Immunity 2009), while ablation of Akt2 gives rise 
to an anti-inflammatory phenotype, via miR-155 and miR-146a 
(Arranz et al., PNAS 2012 and unpublished results). Herein, we 
analyzed the mechanism that controls expression of miR-155 and 
miR-146a in response to LPS in naïve and tolerant primary 
macrophages and RAW264.7 cell line. Pri-miR-155 and pri-miR-146a 
were induced upon LPS stimulation. When macrophages became 
LPS tolerant, the expression of pri-miR-155 and pri-miR-146a was 
decreased, while upon a subsequent LPS stimulus, their expression 
is rapidly induced. ChIP analysis revealed that their genomic loci are 
regulated by the same transcription factors, namely C/EBPɓ, NFkB 
and Bach2, while FISH experiments showed a monoallelic inter-
chromosomal interaction between miR-155 and miR-146a at the 
stage of endotoxin tolerance. Genetic ablation of Akt1 or Akt2 
differentially affected expression of miR155 and miR-146a and 
association of their gene loci. In conclusion, our data suggest that 
miR-155 and miR-146a are coordinately regulated at the 
transcriptional level and physical interaction of their genomic loci is 
observed in mesophasic nuclei at the stage of endotoxin tolerance. 
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Single cell dynamics of macrophage activation and signalling 
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University of Manchester, Manchester, United Kingdom. 

Macrophages display a remarkable ability to decode inflammatory 
cues by adapting their physiology. In response, they propagate such 
cues by activating specific gene expression programs that involves 
secretion of pro- and anti-inflammatory cytokines. This signalling is 
coordinated by a set of molecular and cellular networks including the 
Nuclear Factor kappa B (NF-əB) and Signal Transducers and 
Activators of Transcription (STATs) systems downstream of Tumour 
Necrosis Factor Ŭ, Interleukins, and Interferon. Here, we apply an 
interdisciplinary systems biology approach to build a quantitative 
picture of macrophage-mediated inflammatory signalling at a single 
cell level. We investigate classical and alternative macrophage 
activation using Raw 264.7, J774 and bone marrow derived 
macrophages as a model system. Using live cell microscopy with 
cells expressing NF-əB and STAT fluorescent fusion proteins we 
characterise the dynamical interaction between the two systems. 
These are correlated with temporal patterns of cytokine expression. 
Finally, in a co-culture we investigate the signalling between activated 
macrophages and a reporter fibroblast cell line, demonstrating that 
classically activated macrophages have a reduced capacity to 
propagate NF-əB signalling across the reporter fibroblast cell line. Our 
analyses suggest a complex relationship between macrophage ability 
to decode and propagate inflammatory cues and dynamics of 
underlying molecular and cellular signalling networks. A more 
quantitative picture of these non-intuitive interactions could provide 
better understanding of inflammatory signalling. 
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Revisiting the ontogeny of the mononuclear phagocyte system: 
embryonic and adult hematopoietic contributions 

G. Hoeffel, F. Ginhoux;  
Singapore Immunology Network, Singapore, Singapore. 

The mononuclear phagocyte system (MPS) constitutes a network of 
heterogeneous cell populations that play a crucial role in tissue 
homeostasis and immunity and include monocytes, macrophages and 
dendritic cells (DCs). Macrophages and DCs are highly 
heterogeneous in phenotype and function and multiple subsets of 
these cells have been described. Our findings show that 
heterogeneity is also reflected in the origin of DCs and macrophages. 
Macrophages and DCs are thought to derive from a common adult 
bone marrow (BM) progenitor. However, certain subpopulations such 
as the Langerhans cells (LCs), the DCs of the epidermis, and 
microglia, the resident macrophages of the central nervous system 
(CNS) seem to arise from embryonic hematopoietic precursors that 
respectively seed the skin and the CNS prior to birth, before the onset 
of BM hematopoiesis. The origin of these embryonic precursors has 
remained unclear. We recently showed that post-natal hematopoietic 
progenitors do not significantly contribute to adult LCs and microglia 
and that both LCs and microglia develop from yolk sac (YS)-derived 
primitive macrophages. However, in contrast to microglia, which 
remain of YS origin throughout life, YS-derived LC precursors are 
largely replaced by fetal liver monocytes during late embryogenesis, 
establishing the dual origin of LCs. Similarly, fetal liver monocytes 
contributed to other tissue phagocytes during late embryogenesis and 
superseded YS contribution. Our results highlight the importance of 
embryonic myeloid development in the formation of tissue 
macrophages, key elements of the adult immune system. 
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Two major subsets of blood monocytes can be distinguished, namely 
Ly6C

hi
CCR2

+
CX3CR1

int '
inflammatory' monocytes and 

Ly6C
ī
CCR2

ī
CX3CR1

hi '
patrolling' monocytes. Both Ly6C

hi
  and Ly6C

-

  monocytes are recruited to inflammation sites where they can 
differentiate into macrophages and/or DCs and exert protective or 
detrimental roles depending on the pathogenic trigger. We use 
experimental African trypanosomiasis as a model to study the role of 
these monocyte subsets in infection-associated liver inflammation. 
We have reported that Ly6C

hi
  monocytes are recruited to the liver of 

Trypanosoma congolense infected mice and differentiate in 
classically activated monocytic cells (M1, including TIP-DCs and 
macrophages). By secreting TNF, these cells contribute to liver cell 
apoptosis/necrosis, resulting in organ failure and early death. IL-10, 
as suppressor of M1 pathogenic immune responses, plays a critical 
role in limiting liver injury and prolonging survival.We now document 
that Ly6C

- 
monocytes were increasingly recruited to the liver of 

T.congolense infected mice. These IL-10 producing cells do not own 
a gene signature reflecting an alternative, M2 activation status and do 
not differentiate into macrophages/DCs. Using adoptive transfer, we 
revealed that Ly6C

- 
monocytes could suppress production of TNF by 

Ly6C
hi
  monocytes during infection, favor the differentiation of the 

latter cells towards M2-type macrophages and protect liver 
integrity.These data illustrate a regulatory role for Ly6C- monocytes in 
parasite-induced liver pathogenicity by limiting the pro-inflammatory 
capacities of Ly6C

hi
  monocyte and skewing them to a M2 phenotype. 

Hereby, Ly6C
-
  monocytes protect the liver from damage caused by a 

persistent pathogenic immune response. 
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W1.06.09 
Targeting MIF/CD74 signaling pathway to dampen acute 
inflammation in autoimmune diabetes 

H. Korf
1
, B. Stijlemans

2
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1
, J. Laureys

1
, M. Gilis

1
, C. 

Gysemans
1
, C. Mathieu

1
;  

1
KULeuven, Leuven, Belgium, 

2
VUB, Brussels, Belgium. 

Autoimmunity leads to the activation of innate effector pathways, 
proinflammatory cytokine production, and end-organ injury. In type 1 
diabetes (T1D), autoaggressive T cells and infiltrating 
monocytes/macrophages secrete cytotoxic parameters that trigger 
beta cell damage and promote further inflammation. Recently, 
macrophage migration inhibitory factor (MIF) has been identified as 
an upstream activator of the innate immune response that mediates 
the recruitment and retention of monocytes/macrophages via its 
receptor, CD74. However, up to date, a contribution of MIF/CD74 
signaling pathways in T1D pathogenesis remains incompletely 
explored. Here we identified a population of monocytes/macrophages 
from non-obese diabetic (NOD) animals with a hyper-inflammatory 
status and elevated levels of CD74. Interestingly, the induction of this 
unique monocyte/macrophage phenotype, translated into their 
increased ability to activate islet-antigen reactive CD4

+
 T cells. 

Moreover, a similar inflammatory signature and elevated CD74 
expression was observed in CD14

high
CD16

low
 monocytes from T1D 

patients. Exposure of human T1D monocytes to danger signals 
revealed that the majority of monocytes producing high levels of 
intracellular TNFa also uniquely expressed CD74. The physiological 
importance of this cell subset is further supported by the abundance 
of CD74

+
 cell subsets within inflamed pancreatic islets of diabetic 

prone animals and even more so in animals with established disease. 
Further studies are ongoing to investigate whether interference in the 
MIF/CD74 signaling cascade could prevent the onset of- or protect 
against established autoimmune diabetes. 
 
 
 
 
W1.06.10 
Role of M1 and M2 macrophages in phagocytosis and 
degradation of amyloid-beta in Alzheimer's disease transgenic 
mice 

H. Lund, X. Zhang, R. A. Harris;  
Karolinska Institutet, Stockholm, Sweden. 

Microglia and brain-infiltrating monocytes are functionally distinct cells 
with non-redundant roles in the CNS during injury and inflammation. 
In the brain of APP/PS1 transgenic mice, a model of Alzheimerôs 
disease (AD), blood derived monocytes are of critical importance in 
restricting amyloid-beta (Aɓ) plaque growth, whereas microglia can 
be completely depleted without any effect on amyloid deposition. 
There is also evidence that the microglial population is skewed from 
an alternatively activated (M2) phenotype to a proinflammatory (M1) 
phenotype as mice age. These studies highlight the importance of 
monocyte derived macrophages in AD mice, but the individual roles 
of M1 and M2 phenotypes in restricting amyloid deposition remains to 
be elucidated. Here we show that macrophages that are transplanted 
into the hippocampus of aged APP mice retain the ability to migrate 
toward amyloid plaques. Interestingly, we found M1 macrophages to 
be better at phagocytosis and degradation of Aɓ. Surprisingly, 
although M2-stimulation increased scavenger receptor expression, 
which has been implicated in Aɓ-binding, it did not correlate with 
increased Aɓ phagocytosis in our assay. These data suggest that a 
certain degree of inflammation might be beneficial in reducing Aɓ 
deposition in the brain of APP mice. 
 
 
 
 
W1.06.11 
Interleukin 17 receptor A regulates renal inflammation and 
aggravates fibrosis 

S. Ge, B. Hertel, H. Haller, S. von Vietinghoff;  
Medizinische Hochschule Hannover, Hannover, Germany. 

Background: The T cell cytokine IL-17 is an important pro-
inflammatory mediator. We have previously shown IL-17 receptor 
expression on monocytes and a role of IL-17 in macrophage 

accumulation in peritonitis. We here investigated the role of the IL-17 
receptor on myeloid cells in chronic renal inflammation and fibrosis.  
Methods: Renal interstitial fibrosis was induced by unilateral urethral 
obstruction in mice reconstituted with Il17ra

-/-
 or control bone marrow 

or a mixture of both. Renal leukocytes were assessed by flow 
cytometry, and kidney damage was scored by HE and sirius red 
staining. 
Results: Il17ra

-/-
 macrophages were significantly less abundant than 

wt cells in in the control, and much more markedly the obstructed 
kidney. Obstruction increased CD11c and F4/80 expression. This 
phenotype was significantly less pronounced in the cells deficient in 
IL-17 signaling. The proportion of fibrotic tissue area was significantly 
lower in mice reconstituted with Il17ra

-/-
 bone marrow than mice with 

wt bone marrow.  
Conclusion: Lack of IL-17 receptor A on the myeloid cells significantly 
alters inflammation and diminishes fibrosis in renal obstruction. 
 
 
 
 
W1.06.12 
IL-4 stimulates macrophage soluble Flt-1 and inhibits murine 
experimental choroidal neovascularisation 

W. Wu
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3
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;  

1
School of Cellular and Molecular Medicine, University of Bristol, 
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2
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Bristol, Bristol, United Kingdom, 
3
School of Physiology and 

Pharmacology, University of Bristol, Bristol, United Kingdom. 

Monocyte/macrophages contribute to pathological retinal and 
choroidal angiogenesis. The exact role myeloid derived cells play in 
neovascularisation remains poorly understood. We have found that 
IL-4-conditioned macrophages have therapeutic anti-angiogenic 
properties, notably soluble Flt-1 production. To interrogate the 
therapeutic potential of IL-4 to inhibit angiogenesis, laser-induced 
choroidal neovascularization (CNV) was performed with IL-4 
intravitreal administration. 
Bone marrow derived macrophages (BMDM) conditioned with IL-4 
were assessed for sFlt-1 expression. The activity of HUVEC in IL-4-
conditioned BMDM supernatant was assessed to determine the anti-
angiogenic capacity of sFlt-1, whilst specificity of sFlt-1 function was 
confirmed following sFlt-1 siRNA knockdown. To determine the 
effects of IL-4 inhibition on angiogenesis in vivo, IL-4 was 
administrated intravitreally during CNV development. Resident 
macrophages and CD11b+ isolated retinal microglia were also 
examined for sFlt-1 production in response to IL-4. We found that IL-4 
or IL-13-conditioned BMDM media significantly suppresses VEGF-
mediated HUVEC activity, and the effect was reversed when sFlt-1 
was knocked down in those conditioned BMDM. In vivo, giving IL-4 
intravitreally during CNV decreased angiogenesis. In the retina, 
CD11b+, but not CD11b- cells, express sFlt-1, arginase-1 and YM-1 
in the presence of IL-4. 
We have shown that IL-4 induced macrophage sFlt-1 expression 
which in turn significantly decreased VEGF-mediated endothelial cell 
activity. IL-4 administration inhibited angiogenesis in laser-induced 
CNV. Retinal CD11b+ cells responded to IL-4, inferring that the 
macrophage is critical for the sFlt-1-mediated IL-4 inhibitory 
response. Our study supports the therapeutic potential of IL-4 to 
suppress pathological angiogenesis via induction of sFlt-1 from 
macrophages. 
 
 
 
 
W1.06.13 
CCR2 expression by macrophages promotes tumor progression 
through induction of IL-10 production 

N. Caronni
1,2

, B. Savino
1
, M. Locati

1
, R. Bonecchi

1
;  

1
University of milan, rozzano, Italy, 

2
Istituto Clinico Humanitas, 

Rozzano, Italy. 

Chemokines are well known to play a major role in tumor progression 
and metastasis. In particular CCL2 and its receptor CCR2 are over-
expressed in several human cancers and their higher levels correlate 
with poor prognosis and shorter outcomes. Whereas CCR2 has been 
demonstrated to recruit monocytic cells such as tumor-associated 
macrophages (TAM), little is known about its role in macrophage 
polarization. In order to directly investigate this aspect wt and CCR2

-/-
 

macrophages were polarized with M1 and M2 stimuli and analyzed 
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for gene expression and cytokines production. While no difference 
was found in M2 polarized macrophages, CCR2

-/-
 M1 or LPS 

activated macrophages showed higher expression of inflammatory 
genes and reduced production of the anti-inflammatory cytokine IL-10 
and of the pro-angiogenic cytokine VEGF when compared to wt 
macrophages. After LPS and CCL2 co-stimulation, CCR2

-/-
 

macrophages showed reduced activation of NF-kB and of p38 MAPK 
when compared to wt macrophages indicating a cross talk between 
CCR2 and TLR4 signaling pathways. The contribution of CCR2 to 
cancer growth was evaluated with a trasplantable lung cancer model 
that grew slower when co-injected with CCR2

-/-
 macrophages. Taken 

together these data indicate that CCR2 expression by macrophages 
not only induce their recruitment to tumor site but also affect their 
polarization and anti-tumoral potential. 
 
 
 
 
W1.06.14 
Matrix reprogramming of immune cells and its disturbance in 
tumor 

I. Malyshev;  
Moscow State University of Medicine and Dentistry, Moscow, Russian 
Federation. 

The rapid response of the immunity to new pathogens is due to the 
fact that immune mechanisms need not be formed de novo but are 
quickly reproduced from a ready-made immune matrix available for 
immune cell interactions in response to pathogens. Matrix points 
contain various immune cells. For interdependent reprogramming of 
different cells of the immune matrix, we suggest the term ñmatrix 
reprogrammingò. The architecture of the immune matrix clearly 
demonstrates the homeostatic mechanism, including the sensor 
(macrophages), the regulator (APCs, ʊregs and MDSCs) and the 
effector (lymphocytes), which eliminate pathogens and restore 
homeostasis. We describe matrix reprogramming as applied to an 
adequate immune response or its disorder in tumors. The tumor can 
affect any component of the matrix and transform the homeostatic 
mechanism into protumor programs. As a result, the immune matrix 
fails to restore homeostasis. Macrophages play a key role in the 
protumor transformation of matrix. Thus, macrophages are a very 
attractive target for pharmacology and biotechnology. We are 
developing a new cell biotechnology focused on the creation of 
macrophages with a stable antitumor phenotype. The first approach 
utilizes the blockade of macrophage receptors to reprogramming 
cytokines released by the tumor. The second approach is based on 
ramification of the intracellular signaling pathway and possibility to 
create a ñsmartò macrophage, which would not only prevent the 
protumor transformation of the immune matrix but would additionally 
enhance the antitumor response. The third approach also create a 
ñsmartò macrophage and based on incorporation of chimeric 
heteroreceptors into the macrophage membrane. 
 
 
 
 

W1.07 Effector functions of phagocytes 
 
W1.07.01 
STIM2 is the essential STIM protein in non-SOCE calcium 
responses of macrophages in vitro and in vivo 
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Research Center for Experimental Biomedicine, University of 
Würzburg, Würzburg, Germany. 

Macrophage physiology critically depends on Ca
2+ 

signalling. STIM 
isoforms are mediators of the most common mode of calcium influx in 
non-excitable cells, Store-Operated Ca

2+ 
Entry (SOCE). Here, the 

relative dependence of key aspects of macrophage physiology on the 
mobilization of Ca

2+ 
from the internal stores and/or the extracellular 

compartment was evaluated. Among the functions studied, cytokine 
responses to TLR ligands and chemokine elicited motility were mainly 
dependent on the mobilization of intracellular Ca

2+
. In contrast, FcɔR-

mediated phagocytosis, apart from internal stores, depends on Ca
2+ 

influx and SOCE. STIM2, in addition to contributing in SOCE, is 
involved in the maintenance of the internal ER-store of Ca

2+
. The 

consequences of STIM2 deficiency in these Ca
2+ 

dependent functions 
were characterized and contrasted with the effect of STIM1 
deficiency. The SOCE dependent FcɔR-mediated phagocytosis was 
reduced in case of STIM2 deficiency. However, the resulting defect 
was smaller as compared to the consequences of STIM1 deficiency. 
Moreover, genetic deletion of STIM2 had no effect on the 
phagocytosis-promoting function of C5a in vitro and in a model of 
autoimmune hemolytic anemia in vivo. Effective cytokine production 
downstream of TLRs and elicited motility, however, strictly depends 
on the presence of STIM2. In vivo, Stim2

-/-
 mice exhibited milder LPS-

induced sepsis and thioglycollate-elicited peritonitis. Interestingly, 
none of these SOCE-independent functions were reduced in case of 
STIM1 deficiency, suggesting their being specifically mediated by 
STIM2. 

Funded by the DFG and the International HRBS PhD program in Molecular Medicine. 
 
 
 
 
W1.07.02 
Glomerular deposition of myeloperoxidase and NETs in human 
anti ANCA associated vasculitis correlates with DTH effector cell 
accumulation 

K. M. O'Sullivan, S. L. Ford, C. Lo, A. R. Kitching, S. R. Holdsworth;  
Monash University, Melbourne, Australia. 

Myeloperoxidase (MPO) autoimmunity underlies most cases of anti-
neutrophil cytoplasmic antibody (ANCA) associated vasculitis and 
glomerulonephritis. We sought evidence for the hypothesis that 
glomerular injury is initiated by ANCA induced neutrophil 
accumulation, degranulation and NET formation. This is substantially 
exacerbated by anti-MPO CD4 T cells recognising extracellular MPO 
then directing DTH effector macrophages. Forty eight renal biopsies 
from ANCA MPO positive patients with clinically active 
glomerulonephritis were examined by confocal microscopy for 
leukocytes and MPO. A significant infiltration of MPO+CD15+ 
neutrophils and MPO+CD68+ monocytes/macrophages was present 
in all biopsies. Significant correlation was found for simultaneous 
glomerular infiltration of CD4 T cells and MPO expressing cells 
(P<0.05), and simultaneous infiltration of CD15 and MPO positive 
cells, and CD68 and MPO positive cells ( P=0.004, P=0.035 
respectively). Interstitial CD15 positive cells and the total number of 
MPO positive cells correlated inversely with estimated glomerular 
infiltration rate at time of biopsy and at 1 year (P<0.05 and, P<0.01, 
respectively.) Extracellular MPO was found in 93% of all glomeruli 
and made up 23% of the total proportion of MPO observed within 
glomeruli and 31% of all the MPO in the interstitium. Neutrophil 
extracellular traps (NETs) were present in 61.3% of MPO-ANCA 
biopsies and there was a significantly more CD15 cells, total MPO 
expression and extracellular MPO in the glomeruli of patients with the 
presence of NETs (P< 0.05). This study provides evidence to support 
the hypothesis that neutrophil derived extracellular MPO acts as a 
planted autoantigen in glomeruli inducing T cell mediated DTH type 
injury. 
 
 
 
 
W1.07.03 
Leishmania inhibits antigen crosspresentation by cleaving 
VAMP8 

N. Moradin
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1
INRS- Institut Armand-Frappier, Laval, QC, Canada, 

2
Universite de 

Montreal, Montreal, QC, Canada. 

Soluble N-ethylmaleimide-sensitive-factor attachment protein receptor 
(SNARE) proteins mediate membrane fusion events involved in 
vesicular trafficking associated to phagocytosis and phagolysosome 
biogenesis. Targeting these proteins may therefore provide a potent 
immune evasion strategy to several pathogens, including Leishmania, 
as it may interfere with phagosome functions. Here we report that 
VAMP8 and other phagosomal SNAREs were cleaved upon infection 
with Leishmania promastigotes, and that this cleavage was mediated 
by the Leishmania surface zinc-metalloprotease GP63. In addition, 
we found that Leishmania promastigotes efficiently inhibited antigen 
crosspresentation in a GP63-dependent manner. Using cells from 
VAMP8 null mice, we found that this SNARE was required for antigen 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































